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BENEFIT/COST ANALYSIS

INTRODUCTION

The purpose of this lecture is to explain and demonstrate a guantitative .
method for determining the most economic choice hetween alternative invest-

ment gptions.

This technique, which we term Benefit/Cost Analysis was originally

developed for industry or other profit-making organizations. Here it is

normally referred to as Return on Investment (ROI) analysis and has probahbly

become the most trusted and widely used quantitative technique for economic

evaluation and control.

Lt is however equally applicable for non-profit making institutions and is

now being used extensively in government agencies and international

organizations.

Basically the technigue has te¢ do with what we might call "the time value of

moneg? This means in its simplest form that %1 today is worth more to me than
$1 tomorrew, simply because my $1 today can be invested in some venture and

thereby gencerate inecome in excess of the $1 invested.

The "time value of money" concept has therefore nothing to do with varigtions
in menetary values over time, i.e. inflation/deflation, but is based on

entirely stable monetary values.

The powerful effect of this time value concept can be amply demonstrated by "
Lhe following somewhat theoretical example.
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Now, it is highly unlikely that we will have cases where the time horizon
is of the magnitude as in this case. However, the problem still remains
. that we often will have to select between projectis having different projections

of future benefit and costs and also where different time horizons may apply.

In these situations objective comparison between projects can be extremely

difficult if not impossible without the aid of some guantitative technique,

and this is where Benefit/Cost Analysis ought to be applied.

2. THE DISCOUNT FUNCTION

I have mentioned that it is what we called "the time value of money"™ which

forms the basis for Benefit/Cost analysis, and further that according to thisg,

$1 today has a greater worth than 31 tomorrow.

Benefit/Cost analysis therefore is concerned with discounting projected

streams of future benefits and costs.

VISUAL 2

This shows an example of anticipated future money streams of some project

with a time horizon of & years.

Supposing we have to take up a leoan for the entire financing of this

particular project.

- How can we then evaluate clearly whether the future benefits are
sufficient to eover both the loan and the interest charged?

- And how can we evaluate the extent to which it is economical, in case
we want to compare this project with an alternative with different

characteristics?

We do thig by discounting future streams to its present value &l s pre-set rate
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(say the interest-rate for the loan).
In other words, as this Visual shows, we evaluale the worth of the project

in terms of benefits and costs received today.

if invested today at the particular interest rate would, in total, yield the

sums as projecited in years 4, 5 and 6.

Visual 2 also gives the general discount formula to be applied in these

evaluglions,

Vn
Vo =

o

Where Vo =
Vn
discount rate.

The discounl rate r may vary widely from corganization to organization.

VISUAL 3

A more flitting description of r is one which is commonly used in industry,

which iz to call it the cost of capital.

As such it more accurately reflects what r really should represent:
For projects financed entirely {from loans, r should be the interest
rate charged,.

For profit oriented organizations, r would be the weighted average
betwesn the interest rate on debt capital, and the cost of raising

cguity capital.

Now fortunately, instead of having to apply the discount formula in time-
consuming calculations every lime we apme across a problem, we can make use

ol the [ollowing discount tables




MGT/BCA/S

VISUAL 4

VISUAL 5

THE PROBLEM

Terning now from the more general aspects of this technique, I will try to

illustrate its practical application through = health related case study.

You are requested to recommend which of 3 specified alternative projects
to embark on. Resources are limited in such a way that one can only afford

to undertake 1 of the 3 projects.

The alternatives are as follows:
a, A smallpox eradication project (5X)
b. A malaria eradication project employing spraying techniques (M3)
c. A malaria eradication project employing genelic control

techniques (MG)

VISUAL 6

This shows for each of the 3 projects the estimated benefits and costs and
their distribution in time, (Note that all projects have the same total
undiscounted ¢ost of implementation, viz. F200.000, The undiscounted benefits

however vary between the 3 projects both in actual magnitude and in

distribution over time).

It should ke noted that this example has heen developed purely to demonstrate

the Benefit/Cost technique.

The exgmple does, therefore, not pretend to reflect the expected benefit and

cost streams of smallpox and malaris eradieation projects in general,
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We will use a 10 year time herizen for our evaluation of the 3 prajects.
(Although benefits are likely te aeccrue also beyond the 10th year in
Projects M§ and MG, it has been decided te disregard such bepefits for

reason &f uncertainty as to their magnitude.)

We will further assume that the funding will be entirely through a World

Bank loap at an interest rate of 3%,

Using Renefit/Cost analysis, which of the three projects do you recommend?

VISUAL 7
(-

[Explanations on Visual as to
discounting and evaluation of projects]

The actual ranking of the 3 projects in order of preference would then be

as shown

VISUAL 8

This demonstrates to some extent the "time value of money" concept as
discussed previously in this lecture.

The smallpox project, although having the lowest abasolute benefit of the
3 projects, still provezs the most worthwhile when discounted. simply
baceuse the benefils occur at an earlier stage than the other 2,

The exact opposile is then true for the project MG.

In erder to demonstrate how to evaluate the absolute worth of a project in

more detail, we could consider any one of the propesed projects apain as shown

VISUAL 2

VISUAL 10
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This shows that the absolute return of this project is 23,3%, in other
words: this project would be profitable for all interest rates of loans

for funding lower than 23,3% (The "Bresk-Even'" point)}.

FINAL NOTE

Finally & word of caution related to the strict application of Benefit/Cost
analysis as sole criterion for decgisions.

In the compilation of projectlons on future monetary streams, one should

not forget that:

VISUAL 11

It should also be stressed that any decision about investments must in

the lagt analysis be based on as complete a consideration of all the relevant
factors as it is possible to provide, and that the calculated present value
of & project proposal is eonly ene of two equally important factors which

must be considered in arriving &t a final decision.

The other factor is the effec¢t of risk and uncertainty, which will be dealt

with in some detail in the following lecture,
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