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INTRODUCTION

The first part of this study deals briefly with some theoretical
aspects of project analysis in general and of agricultural projects
analyses in particular. It concerns itself with mainly the economic
and financial aspects of project appraisal. Some existing techniques
of economic and financial analysis are discussed and the strengths and
weaknesses of some of the techniques are pointed out where and when
necessary.

In the second and analytical part, one of the techniques discussed
is applied in the development and economic appraisal of a prototype
seed development project. The method used involves discounted cash
flow techniques. Only economic and social analyses have been used to
determine the feasibility of the prototype project. Technical infor-
mation and most of the data utilized have been borrowed from a seed
pProject report recently prepared for one of the developing countries

under the auspices of the United States AID.



CHAPTER I

BACKGROUND REVIEW OF THE PRINCIPLES EMPLOYED

The Meaning and Purpose of Project Analysis

One of the many definitions of "Project Analysis and Appraisal"
says that it is the process by which all the major aspects of the
project {(technical, commercial, organizational, financial and economic)
are assessed for the purpose of making a judgment on its worthiness.
Project in this context refers to a set of activities that can be
separately planned, analyzed, implemented and operated. Gittinger2 in
more detail defines a project as an activity on which money is spent
in expectation of future returns and which logically lends itself to
Planning, financing and implementation. It necessarily is specific
in terms of starting point, ending point, objective, geographical loca-
tion, clientele group to reach, and a defined time sequence of investment
and production activities. It often has an independent administrative
structure, a set of accounts, an economic justification and financial

results. A number of projects, each preferably economically and technically

sound, may constitite a program.

1FAO, "General Guidelines to Analysis of Agricultural Production
Projects," Agricultural Planning Studies No. 14, p. 101.

2
Gittinger J. Price, Economic Analysis of Agricultural Projects
(Baltimore and London, 1972), p. 1.

la
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The principal objective of the feasibility analysis of a project
is to demonstrate that the project is (I) in conformity with the country's
development objectives and immediate priorities, (II) technically sound
and represents the best of the available alternatives under existing
technical and other constraints, (III) administratively workable and
(IV) economically and financially viable.3 There are therefore economic,
technical, managerial, organizational, financial, commercial and super-
visional aspects to project appraisal. King4 points out the implications
of each of these aspects as follows: the economic aspect determines
whether the project is in a priority sector, whether it effectively con-
tributes to the development of the sector, and whether the contribution
justifies the use of scarce resources. The technical aspect determines
whether the project is technically sound from a technical and engineering
viewpoint (i.e. with respect to scale, location, layout, method used,
and to availability of necessary and related facilities). The managerial
and organizational aspects are related and determine whether there are’
adequate qualified management personnel to operate the project and what
suitable organization would be required fof the project. The commercial
aspect determines whether there are adequate arrangements for materials
and services needed for construction, power, labor and raw materials,
eince these will affect the amount of working capital required.
Finally, the financial aspect of project appraisal (which depends on

whether or not the project is revenue-producing) determines whether the

3FAO. op. cit., p. 72.

ﬁJohn A. King, Jr., Economic Development Projects and Their Appraisal,
(Baltimore, Maryland, 1967), pp. 3-15.
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construction and operation of the project is financially sound, other-—
wigse it determines if and how it can be made sound.

There exist some conventional and discounted cash flow tests used
in economic and financial appraisal of investment projects. Payback
Period and return on capital are two of the commonly used conventicnal
methods of assessing investment projects. Helfert5 defines payback
or payoff period as the time the project will take to payback dinvest-
ment. It is obtained by dividing the net investment by the average
annual operating cash flow. He defines rate of return on capital as
the reciprocal of payback computed by dividing the average annual
operating cash flew by the net investment. Operating cash flow
ra2fers to the eccnomic benefits generated by the project and net invest-

mant refers to invastment outlay.

The Use of Discounted Cash Flows

Scme inherent weaknesses of conventional methods arise in that

the returan on capital and payback period methods take no specific

rr
0
2

4

Y]

{

czount of the earning life of the investment, and neither considers
the fact that one dellar tomorrow is worth less than one dollar today.
They are, however, easy to calculate and are useful in ranking projects
whose economic lives are equal or close and whose patterns of operating

Cash flows are uniform or similar.

5. g ;
Erich A. Helfert, Techniques of Financial Analysis (April 1963),
Pp- 153-154.
6
A. M. Alfred and J. B. Evans, Appraisal of Investment Projects
by Discounted Cash Flow Principles and Some Short Cut Technigues,
(Chapman and Hall Ltd., Third Edition, 1971), p. 2.
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Discounted cash flow tests overcome these weaknesses of the
traditional tests and are therefore preferable. They take into con-
sideration the time value of money, the economic life of the project
and the exact pattern of cash flows. They can be used in comparing
investment projects of different sizes and different economic 1lives
through the use of present value indices.7 A present value index is
the ratio of the present value of investment to the present value of
the operating cash flows. The discounted cash flow approach forces
attention to be paid on "cash" rather than on "profit after deprecia-
tion and before tax.'" For instance, in the internal rate of return
computation, depreciation, interest payments and income taxes are
excluded from operating costs. Depreciation is excluded because the
capital investment schedule used already takes care of replacement of
deprecizble facilities. Inclusion of depreciation in operating costs
would be double counting. Interest payments are excluded because the
computed IRR has to be compared with the opportunity cost of capital.
Such comparison would be meaningless if the interest payments are included
in operating costs. Income taxes are transfer payments and not a true
operating cost, their inclusion in operating costs would amount to
double counting.

Wrighte summarized the steps to be followed when using the present
value and rate of return methods of discounted cash flow as follows:

1. Obtain a management decision fixing the criterion rate or

rates of return.

7Helfert:, op. cit., pp. 159-163.

8H. G. Wright, Discounted Cash Flow, (London, New York, McGraw-

Hill, 2nd editiom, 1973), p. 69.
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2. Determine net cash investment with expenditures in years other
than the base year brought to base year value.

3. Estimate cash flows that will result from investment in each
year of the project's life and allocate them to the years in which they
will be received; i.e., estimate (a) earnings (excluding depreciation),
(b) tax payable on the increase in earnings, (c) tax relief available
through capital allowances, and (d) residual values at the end of the
project's life adjusted for any tax consequences,

4. Discount future cash flows to present value at criterion
rate of return.

5. Compute the sum of present values of future cash flows and
compare with net cash investment. The project meets the criterion rate
of return if the sum of present values of future cash flows exceeds the
net cash investment. The criterion rate of return is not met if the
discounted returns are less than the net investment.

6. When the criterion rate of return is met, calculate the
profitability index which can then be used for ranking the project.

In order to apply the rate of return method, steps 2 and 3 above
are used to obtain net cash investment and annual cash flows. The
discounting rate is sought which will reduce the value of the future
cash flows to the value of the net investment. Such a discounting rate
is the rate of return on the project. The exact rate of return is
ascertained by interpolation.

Important Concepts Employed in Economic
and Financial Analysis of Projects

It appears appropriate and useful at this point to discuss some

of the important terminology and concepts that have been used in this



study. The concept of investment appears to be a good starting point.
Investment in a project as defined by Helfert9 is the cost of capital
assets (including installation, start-up-costs, and similar outlays),
plus increase in working capital required. Investment analysis he points
out is the evaluation of investment outlay, matching the economic gains
it provides against the cost of the funds used. Investment outlay
represents net investment while the recurring cash inflows generated
by the investment are called operating cash flows and they represent
economic benefits. Working capital as used above is the difference
between current assets and current liabilities. It represents the value
of circulating capital used to meet the payments for inputs and other
expenses necessary for the operation and maintenance of the project.
There are direct, indirect and secondary costs and benefits involved
in project investment analysis. These have been defined as follows:
The direct costs and benefits relate to the goods and services directly
connected with the project. Indirect costs refer to the costs of the
goods and services incurred as a result of the projects output. It
applies to such costs as transportation, storage, processing and
distribution. Indirect benefits are the values of the goods and ser-
vices arising from primary productive activities associated with a pro-
ject. For instance, in a wheat project, the value of bread less the value
of its wheat content is an indirect benefit. Indirect costs and benefits
stem from the forward and backward linkages of the project. Direct and

indirect costs and benefits constitute primary costs and benefits.

9Helfert, op. cit., pp. 145-170.

10FAO, op. cit., p. 100.
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Secondary costs and benefits arise from income effects produced by

the direct and indirect activities of the project. According to
Gittingerll direct benefits from agricultural projects are derived in
several forms. They can be derived in form of increased value of out-
put, increased physical production, improvement in quality of product,
increased marketing efficiency through storage and transportation
improvement, changes in form of product through processing, reduction
of costs, avoidance of losses in product, saving time, and reducing
accidents. The direct benefit of an agricultural project is the value
of the increase in output less the associated increase in costs to the
farmers involved. 1t is recommendedl2 that indirect and secondary
costs and benefits be included in economic justification of projects
especially in developing countries. When secondary costs are excluded,
the project's social rate of return on capital is overstated. On
theother hand, the social rate of return is understated if the secondary
benefits of the project are excluded.

Prices constitute one of the very important factors that determine
the economic and financial feasibility of a project. The importance of
prices stems from the fact that they reflect values or can be adjusted
to do so. It is a well known economic concept that the true value of any
good or service is best approximated by its market price. But in practice,
perfect markets usually do not exist so market prices do not usually reflect
true economic values. Other types of prices need therefore be sought

for use. The choice of what prices to use therefore constitutes a problem

11Gittinger, op. cit., pp. 20-30.

12FAD, op. cit., p. 101.
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in project investment analysis. This is where the important concept

T

of shadow prices steps in. '"Shadow price," sometimes called "accounting

price" has been defined as "that price which would prevail in the economy
if it were in perfect equilibrium under perfect competition."13 The
shadow price of a resource is its opportunity cost, it is a hypothetical
value used as a device for correcting price distortion in an imperfect
market situation.14 Shadow prices are used in three situations in
agricultural projects—-foreign exchange, unskilled agricultural labor
and commodities important in world market. Gittinger15 recommends

that for foreign exchange the government rate of exchange should be

used to value the import content of the project; for unskilled agri-
cultural labor, a zero, half, and full money wage rate should be used
for the first, second and third thirds respectively of the projects
life-span; and for important products in the world market, world

market prices should be used instead of domestic prices.

Along with the role of prices goes the role of inflation in project
analysis. Grants and other capital allowances are said to be related to
historical costs and their benefits fall with inflation while their real
return on a project is slightly depressed.l6 Inflation has even greater

effects when payments or receipts are fixed in money terms. In order to

cope with the problems of inflation in project analysis, Gittinger

13Gittinger, op. cit., p. 39.

14FAO, op. cit., p. 101.

15Gittinger, @p. ity Pe 39.
16A. M. Alfred and J. B. Evans, op. cit., p- 12.

1-"(.?::U:tinger, op. cit., p. 37.



suggests that all costs and returns be inflated by the expected average
rate of inflation. This being a cumbersome solution, he further recommends
the use of today's (current) prices, based on the assumption that prices
will rise uniformly and that relative values of inputs and outputs will
therefore be unchanged.

Another important factor that bears a strong relevance to the
profitability of a project is that of taxation. The time differential
between the earnings of a project and the payment of tax on them is
taken into account in project appraisal because a substantial portion
of the earnings is subject to taxation.l8 Since the system of taxation
greatly influences investment decisions, governmment sometimes giwves
incentives to encourage capital investment. Such incentives are usually
in the form of investment allowances, and cash grants.

Lastly, the rate of interest plays a major role in prospective
project's investment analysis. It is essential to first differentiate
between the uses of interest rate and discount rate. Whereas an interest
rate is used to measure the future value of a present worth, a discount
rate is used to measure the present worth of a future value. It has been
pointed out that19 the desire to postpone future benefits tends to be
exaggerated when a low discount rate is used in cash flow analysis. This
results in undue preference being given to long gestation projects as
opposed to quick yielding projects. High discount rates do just the
reverse. Low discount rates tend to make marginal projects look unpro-

fitable while high discount rates would tend to reject sound projects.

18M. G. Wright, op. cit., p. 35.

19FAO, op. elt., p. 105,
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The FAOZO, therefore, advises that in developing countries the social
aisccunt rate should be fixed such that it admits just enough projects
to absorb the available funds over a given period.

Apart from affecting the project as a cost arising from borrowed
capital the rate of interest plays another important role in drawing a
line of demarcation between the feasibility and unfeasibility of a pro-
ject when the rate of return criterion is the basis of the analysis.
The rate of interest in this case is the relevant opportunity cost of
capital above which the computed rate of return must fall before the pro-
ject is considered feasible. The relevant opportunity cost of capital
has been defined21 as the net earning power of capital in alternative
investment. The opportunity cost of equity capital is the earning
power of venture capital if placed in alternatives available to the
owners of the enterprise or project, while the opportunity cost of
total capital is the net earning power in alternative investments in
the society. The opportunity cost of total capital is approximated by
the prevailing market rate of interest on risk-free capital loans after

adjusting for the anticipated rate of inflation in the economy.

Economic and Financial Analysis Principles

Economic Analysis Principles
. ; ; e 22
In project analysis, according to Gittinger”™ , attention could be
focused on the social and economic returns (i.e., total returns, pro-

ductivity or profitability to the whole society or economy), of the

2OIbid.

21Richard Phillips, Leonard W. Schruben and Joe M. Tiao, Users'
Guide to Computerized System for Feasible Agribusiness Devélopment
(Manhattan, Kansas, Vol. One, 1975), pp. 2-12.

22Gittinger, op. cit., pp. 7-8.
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resources committed to the project regardless of who contributes to or
receives the benefits. Economic analysis is therefore used to determine
the social and economic returns. On the other hand when attention is
centered on the returns to equity capital of those participating in
the project, financial analysis is employed. Gittinger also identifies
three major distinctions between economic and financial analysis. The
first is that in economic analysis "shadow" or "accounting" prices
may be used to better reflect the true social and economic values, where-
as 1n financial analysis market prices including taxes and subsidies
are always used. The second major difference is that in economic
analysis taxes and subsidies are treated as transfer payments. This
means that taxes are considered part of the total "benefit" of the pro-
ject transfered to the society and subsidies on the other hand are
"costs" to the society since it is an expenditure of resources incurred
by the economy to operate the project. In financial analysis taxes
are costs and subsidies are returns. The third distinction is that in
economic analysis no interest is deducted from gross returns since
interest is part of the total returns to capital. In financial analysis
on the other hand, interest paid to outside suppliers of money is a
cost and repayment of money borrowed is deducted before arriving at
the benefit stream. The main differences therefore are in the defini-
tion of costs and benefits.

Briefly summarized below is a comprehensive feasibility analysis
computerized program, useful for both economic and financial analysis,
and developed by Phillips, et. al.23 It is used to measure the economic

soundness of a project by computing a potential annual rate of return on

23Phillips, et. al., op. cit., pp. 2-10 to 2-12.
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investment based on the time flow of money into and out of the project.
The desired rate of return is computed by solving for " Jd' in the formula:

I I I B B

1 2 n _ 1 2
Lt Y ot ot Bt T Yt
2o
T (14o)
where I = Net investment each period

B = Net benefit each period
0, 1, 2,I. . .0 = Periods starting with present as 0

o = Annual rate of return independent of
the length of the accounting periods used.

This computerized program has been used in this study to analyze the
prototype seed project.

The computer program is designed to compute and print-out
different kinds of return rates "¢'" based on the same formula but
different measures of investment (I) and benefits (B). The return
rate "¢" is interpreted according to how (I) and (B) are defined. From
the program, it is possible to compute six different types of return
rates, namely:

(1) The Internal Rate of Return (IRR) which is a measure of the
earning power of the total capital investment, regardless of how the
enterprise is financed and how the earnings are distributed. For the
IRR, the investment (I) is defined as '"the schedule of total investment,
including replacement of depreciable assets as needed.'" Benefits (B)
are defined as "the schedule of net earnings before depreciation,
interest payments and income tax."

{(2) The Direct Rate of Return (DRR) which is a measure of the

earning power of total capital investment in public projects which do
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not produce a direct income. For the DRR, investment (I) is defined
as in IRR, but benefits (B) are defined as "the schedule of net savings
accruing to the direct beneficiaries of the public project."

(3) The Associated Rate of Return (ARR) is a measure of the
additional earnings to total capital investment in the project resulting
from the benefits it contributes to the economy of the area. For the
ARR, investment (I) is defined as in IRR but benefits (B) are defined
as "the schedule of net associated benefits to the economy contributed
by the project, measured either as added earnings (or savings), or as
capital gains on existing assets."

{4) The Social Rate of Return (SRR) is a measure of the combined
direct and associated earnings to total capital investment in the
project. For the SRR, investment is also defined as in IRR but benefits
are defined as "the schedule of combined direct net benefits and net
associated benefits."

(5) The Comparative Rate of Return (CRR) is a measure of the
differential rate of return to total capital investment in an alter-
native project compared to a base case enterprise. Investment (I) in
this case is defined as "the schedule of additional capital for the

' and benefits (B) are

alternative compared to that of the base case,'
defined as '"the schedule of additional net earnings (or savings) for the
élternative compared to that for the base case."

(6) The Financial Rate of Return (FRR) is a measure of the earning
power of equity capital in the project after the payment of all deprecia-
tion, interest, and income tax expenses. Investment in this case is

defined as "the schedule of total equity capital (both paid-in and

earned) placed in the enterprise," and benefits (B) are defined as the
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"schedule of net profits after payment of all operating expense,
including depreciation, interest and income tax."

The feasibility of the project is determined by comparing any of
the above rates of return by the relevant opportunity cost of capital.
When the computed rate of return exceeds the relevant opportunity cost
of capital, the project or enterprise is considered feasible. If the
computed rate of return is lower than the relevant opportunity cost
of capital then the project is feasible. Only three of the above rates

of return analysis (IRR, DRR and SRR) will be used for this project.

Financial Analysis Principles

When economic analysis indicates that the total returns of a
project to the society are favorable, a further analysis could be carried
out to determine if the receipts will cover all the costs incurred.
Such an analysis is important in that it helps to determine whether
or not there is enough incentive and cash flow for farmers, private
firms, government corporation and other would be participants to enable
them to participate in the project.24 With specific reference to agri-
cultural projects, Gittinger25 lists five main objectives for financial
analysis. The first is to ensure that there are adequate incentives
for farmers and other project participants. The second is to assess
the participants’' current financial position and to project their future
positions as the project is implemented. The third is to provide for
the project a sound financing plan. The fourth is to determine whether
the financial requirements of the participants are properly coordinated

and the fifth is to assess the financial management competence of the

zacittinger, op. cit., p. 130.

25Ibid., p. 130.
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project. Such objectives are usually achieved by (I) assessing the
project's ability to meet its current obligations, (II1) determining the
true worth of its various assets, (III) determining the extent and
character of its liabilities, (IV) determining its resourcefulness and
ability to earn a fair return on its investments, and (V) determining
the projects ability to raise new funds when needed.26 Several
analytical methods are available for financial analysis. Very often
financial data are related to each other and ratios or index numbers
are obtained for comparative purposes and for answering specific ques-
tions. Helfert27 states that ratio analysis provide guides and clues in
spotting.trends towards better or poorer performance and finding sig-
nificant deviations form averages or applicable standards.

Following is a synopsis of the various types of ratios associated
with financial analysis as described by Helfert.28 The ratios are in three
sets, the first set measures liquidity and indebtedness. They consist
of (I) the current ratio, which is a ratioc of current assets to current
liabilities. It 1s considered a crude index showing financial strength.
Usually a 2:1 ratio 1s used as a rule of thumb. (II) The liquidity
ratio or acid test; this is the ratio of cash, marketable securities,
and receivables to current liabilities. It measures the business's
ability to meet its current obligations with the readily convertible

funds at hand. It does not consider future funds flow. Usually, a 1:1

26Helfert, op. cit., p. 51.

27 1h14. , p. 52.

ZSIhid., p. 54-66.
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ratio is used as a rule of thumb. (III) Debt ratios; these test the
ability of the business to meet its long and short term obligations.
The following three are in common use: total debt + total assets,
long term debt + capitalization, and total debt + net worth. They
show selective relative positions of owners and creditors.

The second set of ratios are used to appraise fund management.
They consist of (I) the ratio of accounts receivable to sales per day,
which gives the promptness with which accounts are collected, as a
measure of managerial effectiveness, (II) the ratio of accounts payable
to purchases for the period, which is a less reliable measure of
management effectiveness, (III) ratios appraising the value of
inventories: (a) cost of sales + average inventories (i.e., half the
sum of beginning and opening inventories), (b) sales + ending inventory,
and (c) ending or average inventory + sales. The higher the ratio the
better the performance, except for (c) which is the reverse.

The third set of ratios measure profitability. They are sub-
divided into two groups which measure profitability related to invest-—
ment and profitability related to sales. The first sub~group consists
of (I) the ratio of earnings before interest and taxes to total assets,
(IT1) the ratio of net profit (after taxes and interest) to total assets,
and (III) the ratio of net profit to net worth (met worth being average
net worth during the year). The second sub-group consists of (I) the
ratio of earnings before interest and taxes to sales, (II) the ratio of
net profit to sales, (III) the ratio of cost of sales to sales, and
(IV) gross margin or ratio of sales less cost of sales to sales.

The use of the above ratios as tools for financial analysis has

limitations arising from two main facts.29 Firstly, it is not possible

ngbid., p. 52
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to compare many situations since accounting methods of recording,
valuing assets, write offs, costs, expenses, etc. vary with customs,
policies, and nature of project or company. Secondly, financial
statements are based on past performances on whose projections valua-
tions are made which can be used only as guidelines. A more reliable
way of assessing current and future financial positions is through the
use of three principal financial statements: income and expenditure
statements, sources and applications of funds statements, and balance
sheet statements.30 These three statements have been treated in detail
by Phillips, et. al.31 who have also made it clear that such pro
forma statements are worked out after the economic feasibility of the
project has been determined and that they are used for working out and
testing a sound and practical financing plan for the project and
indicating the outcome of the plan to potential lending institutions,
equity investment and development planners. In this context, income
and expenditure statements (or operating statement) refers to the flow
accounts of income, expenses and net income over a series of specific
periods in the future. The sources and applicat{ons of funds statements
show the period by period flow of cash funds, matching the periods in
the operating statement and indicating the net changes in the balance
sheet accounts from the end of one period to the end of the next. Finally,
balance sheet statements show the fund accounts of assets, liabilities

and net worth at specific points in time.

3OGittinger, op. cit., p. 133.

31Phillips, et. al., op. cit., pp. 8-14.



CHAPTER II

PROBLEM DESCRIPTION AND METHOD OF ANALYSIS

Background Description of the Project

In recent years the govermment of the United Republic of Cameroon
has placea emphasis on the urgent need to develop and increase the
production of food crops, which hitherto received relatively little
attention compared to cash crops, which are mostly tree crops produced
for export. Cameroon's principal food crops include corn, rice, coco-
yams, yams, sorghum and plantains. Peanuts are important as a food
as well as an export crop. The productivity of these crops on per
hectare basis is low due to a number of factors. Some of the factors
are the use of traditional farming methods; the use of relatively
poor quality, low yielding and improperly stored seeds; and losses
to disease and pests. Of the food crops listed above, the grain crops
are known to play an important role because they constitute a principal )
diet item of three of the country's seven provinces whose total popula-
tion is about half of the nation's population. The provinces in question
are the North, the Northwest and the Western Provinces. The grain
demand has been increasing in these and the other four provinces due
partly to the steady growth of the livestock and brewery industries in
the country. Government statistics have been indicating that more than
half of the rice consumed in the country is imported. Research and

recent projects have proven that there is a high potential for rice

18
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production in parts of the three grain producing provinces named above.
Corn, rice and peanuts are also grown and consumed in parts of the
remaining four provinces of Cameroon.

No seed production, processing, packaging and distribution pro-
gram exists in the counfry. Such a program would serve as an important
means of utilizing for the benefit of the farmers some of the research
results currently available from research institutes. It is common
knowledge that improvement in the quality of seeds and/or the replace-
ment of low yielding seed varieties with high yielding ones will sig-
nificantly increase yields even without the application of fertilizers
and/or other improved production methods.

The above facts seem to justify a proposal to the Camerocon
authorities to consider a seed development program as one of their
develdpment projects. The prototype program about to be developed
here can serve as a useful model for Cameroon and other similar
African countries. For Cameroon, a suitable location for such a project
would be in the Western province. This province is centrally located
with respect to the three provinces considered the would-be principal
participants in the pfoject. Other factors that favor the choice of
this province include the fact that its population is generally
known to be active and to possess inherent entre preneural qualities
for agricultural and other businesses. Also important is the fact
that there already exist in this province some‘vital institutions
and infrastructure necessary for a successful execution of such a
project. A notable example is the presence in the province of the

headquarters and experimental stations of the Camercon Institute
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for Food Crops and Textiles. Figure 1 illustrates the positions of the
three provinces involved.

The proposed prototype project involves the production, processing
and marketing of four grain seeds; namely, corn, rice, sorghum and
peanuts. The project is designed to produce 500 metric tons of corn
seeds, 600 tons of rice seeds, 400 tons of peanut seeds and 200 tons
of grain sorghum seeds annually, when in full production. There are
three functional units constituting the program. These are the Contract
Seed Production Unit, the Processing and Packaging Unit, and the
Marketing and Distribution Unit. Under a contract arrangement, the
Producticn Unit supplies a number of selected farmers with selected
foundation seeds on credit. The farmers multiply the foundation
seeds under the technical supervision of the staff of the Production
Unit. The multiplied foundation seeds are bought by the Production
Unit. The value of the foundation seeds loaned to the contract farmers
is recovered when the multiplied foundation seeds are harvested and
sold back to the Production Unit. The Production Unit sells to the
Processing Unit all the unprocessed seed purchased from the
contract farmers. The seeds are then processed, packaged and scld
to the third unit, the Marketing and Distribution Unit. The Marketing
Unit distributes and sells to local farmers at the distribution centers.

The plan of this project, its technical specifications and most
of the data to be used are taken and modified where necessary from a
similar project developed for Thailand.1 It will therefore be assumed

that the plants, buildings, equipment and other technical requirements

1Contained in an unclassified AID-DLC/p-2115 Project Paper, Proposal
and Recommendations for the Review of the Development Loan Committee.
The Thailand Seed Development lLoan. June 1975.




Figure 1. Map of Cameroon Showing
the Seven Provinces.
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and data are applicable to Cameroon as they are in Thailand. Labor
requirements and technical assistant personnel requirements to be used

will also closely follow the pattern in the Thailand Project.

Objectives to be Achieved

The overall objective will be the development of projected cash
flow schedules of (a) the total capital outlay, (b) operating income
and (c) operating expenses, which will be used to measure the eccnomic
potential of a prototype seed production, processing and marketing
project suitable for adaption for use by the Republic of Cameroon.

The major analyses to be done for this purpose shall be the Internal
Rate of Return (IRR), the Direct Rate of Return (DRR), and the Social
Rate of Return (SRR). Several intermediate goals will be achieved in
the process and these will include:

(1) Development of combined capital outlay and replacement
schedules for each unit of the project using capital cost estimates.

(2) The development of the projected schedules of labor require-
ments and costs.

(3) The development of projected fixed and variable operating
costs of all the functional units of the project including administra-
tion.

(4) The development of projected working capital and other non-
facility capital requirements.

(5) The development of a projected procurement potential and
cost of foundation seeds for the project.

(6) The projection of realistic net sales prices of finished

products i.e. processed and packaged seeds.
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(7) Development of schedules of projected added net incomes
and of total operating costs to the direct beneficiaries of the project.
(8) Development of a schedule of projected total net benefits

from the project.

Methodology Used Including Assumptions

The IRR Analysis

Here will be given a synopsis of the procedural steps for
attaining the principal and intermediate goals stated above. Since
the principal and ultimate purpose is to compute three rates of return
(IRR, DRR, and SRR) and to use them to determine the feasibility
of the prototype project, it will be logically proper to show
first how the intermediate objectives that lead to the final objective
are achieved. The intermediate goals lead to a logical achievement
of each aspect of the overall goal.

1. Review of capital cost estimates and development of capital

outlay and replacement schedules for each functional unit.

A general equipment and facilities list for the project based
on the general engineering design and set-up of the plant is first
assembled together with their prices at source, their useful life-
spans, their installation costs and their delivery costs. The list
used for this project is identical to that used for the Khon Kaen loca-
tion of the Thailand seed project. From that list, combined costs of
capital outlay schedules were worked out for each functional unit to
include appropriate allowances for replacements at the end of their
useful lives. The list of equipment and facilities is presented ip
Tables 1(A) to 1(E) and the schedule of buildings and equipment costs

for the entire project is shown on Table 2 of the Appendix.
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2. Development of projected schedules of labor requirements

and costs.

To obtain these, period by period estimates of the various
categories of labor required by each unit of the project including
administration are drawn up based on the general engineering design and
layout of the plant and on the general plan of the project. The pro-
jected estimates could be in man-years, man-months or man-hours.
Appropriate wages are applied to each category to obtain the projected
labor costs. For this project, the categories and volumes of labor
used follow the Thailand project pattern with slight adjustments
but the wages applied on the various categories are Camerocon. The
figures are presented on Tables 6A, 6B, 6C and 6D of the Appendix.

A list of the categories of manpower requirements and the various wage
rates used is presented on Table 12 of the Appendix.

3. Development of projected total fixed and variable operating

costs for all the functional units.

The schedule of total fixed cost is obtained by projecting period
by pericd expenses on office items, administration, maintenance, contracts,
license fees, travels and other fixed costs for each of the functional
units. Variable operating expenses are projected for each functional
unit from expenses on items such as fuel, vehicles and parts repairs,
 power supplies, hauling, selling, advertisements, and other variable
cost items estimated for each period of the project's expected life.
For the prototype project the projected figures used for the Khon
Kaen location of the Thailand project are used based on the assumption
that the total fixed costs and operating costs will not differ signifi-

cantly from what would be obtained in Camerocon if the same plant design
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and seed production targets are used. The total fixed costs projections
are shown on Tables 9A, 9B, and 9C while the operating costs projections
are on Tables 8A, 8B and 8C of the Appendix.

4. The development of projected working capital requirements.

The schedule of working capital requirements to finance production
supplies, products in process and finished products are developed using
a projected operating plan and sales schedules for each functional unit
of the project. To accomplish this the following period by period
schedules are develcoped and used. (1) Schedules of seed inventory for
each functional unit, (2) schedules of average monthly accounts receivable
from seed sales for each unit, (3) schedules of supplies inventory,
(4) schedules of cash requirements and (5) schedules of foundation seed
requirements for the contract producers. The period by period summation
of the above schedules gives the projected total working capital require-
ments for each functional unit of the project. The figures used are
presented on Tables 7A, 7B and 7C of the Appendix.

5. The development of the projected procurement potential

and cost of foundacion seeds.

The purpose here is toproject for the 15 years life-span of
the project, period by period volumes and costs of foundation seeds
to be supplied from a reliable source for processing and packaging.
Ideally, this is done by assembling historical information on yields,
marketing patterns, and prices of grains and/or grain seeds, from local
sources and published reports of the Ministry of Agriculture. From
the yield information the number of acres to be cultivated by the
contract farmers to give the required volume of foundation seeds for

each period can be determined. The marketing and price information
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help to determine the cost to the project of foundation seeds purchased
for processing. Owing to want of data from Cameroon for this purpose,
already projected volumes of seed projected for use in the Khon Kaen
location of the project designed for Thailand are used. Estimated prices
based on the writer's current knowledge of grain prices in Cameroon
are applied to the already projected volumes to obtain estimated costs
of producing foundation seeds for the prototype project. Tables 3A,
3B and 3C of the Appendix give the projected volumes and values of
seed stock purchases for each of the three units of the project. They
have been compiled using the above procedure.

6. The projection of realistic net sales prices of finished

products.

Both existing and new varieties are used in this project for each
type of seed involved. In order to obtain realistic prices for seeds
at each stage of production, certain mark-up factors used in the
Thailand seed project, are applied to the estimated market prices
for grains to obtain the desired mark-up prices for the seeds. Market
prices for grains are multiplied by 200 percent and 250 percent for
existing and new seed varieties, respectively, in order to obtain
the prices of the foundation seeds sold to contract farmers by the
Production Unit of the project. The mark-up factor used to obtain the
prices paid to contract farmers by the Production Unit is 115 percent
for both existing and new varieties of unprocessed seeds; 120 percent
and 125 percent are the mark-up factors used to obtain the prices
paid by the processing Centre to the Production Unit for unprocessed

seeds; 165 percent and 170 percent are the mark-up factors used to
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obtain the prices of processed and packaged seeds (finished product)
paid by the Marketing and Distribution Unit to the Processing Unit.
Fipally, to obtain the sales prices to farmers for the processad
and packaged seeds, the mark-up factors used are 172 percent and 182
percent applied to market prices of grains to obtain respectively the
prices for existing and new varieties of seeds. Tables I and II
respectively give the market prices and mark-up factors used. Tables
4A, 4B, 4C and 4D give projected volumes and values of seed and by-
product sales for each of the three functional units. The projected
values are obtained by applying the appropriate prices to the projected
volumes of seeds sold by each unit. There are differences in the
volumes of seed purchased by the Processing Unit and the volumes sold
out by them to the Marketing Unit. Thase differences reflect reductions
C¢ue tc shrinkage during processing and to the separation of low quality
sz2ls which are sold out as grains (by-products) at 60 percent of the
mariet prices of the various grains.

The accomplishment of these preceding steps furnishes enough
data for drawing up for each functional unit and for the complete
project, schedules of capital outlay, working capital, revenue, and
of fixed and variable operating expenses as computer input data for
the internal rate of return and other useful computations for deter-—
mining the economic feasibility of the project. The input information
is presented on Tables 10A, 10B, 10C and 10D of the Appendix. When
the total investment and net revenue schedules generated from the
above schedules are discounted period by period at various discount
rates, the discount rate that equates the sum of the discounted total

investment to the sum of the discounted net revenue is computed as the IRR.
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Without using the computer, this rate of return could be roughly determined
graphically by plotting the graphs of discount rates against the present
values of the discounted total investment and of the discounted net
revenue. The intersection of the two curves on the graph gives a rough
estimate of the IRR. Figure 2 is an illustrative graphical determination
of the IRR for the basic alternative of the complete seed project. The
IRR thus detefmined is about 3.00 percent which compares favorably with

3.022 percent--the results obtained through the computer.

The DRR Analysis

The attainment of the seventh intermediate goal--the development
of schedules of projected added net income and of projected total
operating costs to the direct beneficiaries of the project, is a
necessary requirement in the DRR analysis. From the two schedules,
the schedule of net benefits to the direct beneficiaries is obtained
by subtracting the total operating costs from the added net income. The
small farmers who are the ultimate users of the seeds and the selected
farmers who multiply the foundation seeds for the project under con-
tract terms, constitute the direct beneficiaries of the project. Their
added net income is a measure of the gross direct benefit of the project.
In order to obtain the schedule of added net income to the small farmers,
a schedule of projected increase in production resulting from the seed
program is first developed. These figures were generated for the Thailand
Project by applying to the metric tons of each variety of seeds planted,
production factors developed from local technical information. For
this study the projections for the Khon Kaen location of the Thailand
project have been used. The figures and the production factors used

are shown in Table SA-I of the Appendix. Market prices for the various
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TABLE I

Type of Grain

Market Price (Dollars/Ton)

Corn
Rice
G. Rice
Peanuts

Sorghum

100
250
208
100
167

TABLE II

MARK-UP FACTORS USED TO OBTAIN SEED PRICES

Type of Seeds

Mark-Up Factors (%)

1. Foundation seeds to con-
tract farmers

2. Unprocessed seeds to
production unit

3. Unprocessed seeds to
processing unit

4. Processed seeds to
marketing unit

5. Processed seeds to local
farmers

6. By Products (grain)

Existing Varieties

New Varieties

200

115

120

165

172

60

250

115

125

170

182

60
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DISCOUNTED VALUES USED IN THE ABOVE GRAPHICAL DETERMINATION OF IRR

Discount Rate Present Value Present Value
(%) Outlay Revenue
0 581693 1147757
2 735920 895000
4 - 834901 681310
8 930846 420900
10 945882 334500
15 942472 172202

types of grains are applied to projected volumes of increased production
to obtain the schedules of projected direct impact of the seed project
in dollars (Table SA-II). To these schedules are applied certain deci-
mal factors to obtain the schedule of projected increase in farmers'

net income resulting from the prpject. The decimal factors used are
0.8731 for corn, 0.8902 for rice, 0.7680 for peanuts and 0.8463 for
sorghum. They were developed for the Thailand project from production
cost and income studies., Figures obtained after applying the above
factors are shown on Table SA-III of the Appendix.

The added net income to the contract farmers is obtained by
muletiplying the value to the contract farmers of the foundation seed
bought from them by the Production Unit, by an added net income factor
of 0.24, This factor was derived and used in the Thailand project
and it reflects the added volume of production, the difference between
market price for grain and the price paid by the project at 115 percent

of market price, and the added costs to the contract farmers.
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The operating costs used in the IRR analysis plus the directly
associated costs to insure the direct benefits, constitute the total
operating costs. For this project, the associated costs consist of
(1) the cost of the agricultural extension program on the use of
improved seeds, (2) the costs of developing new varieties of seeds
for the project and (3) the costs of technical assistance and training
for the program. Table SA-IV is a schedule of the technical assistance
requirements projected for the project. The variety development
costs are calculated as 10 percent of the total revenue from seed
sales. Table SA~V gives the schedule of directly associated costs.

The rest of the data required for the direct rate of return
analysis is available from that already compiled for the IRR analysis.
Table SA-VII shows the listing of the computer input data for the
computation of the DRR. The schedules of investment on buildings and
equipment, working capital and direct costs are the same as for the
IRR analysis and the computation procedure for the DRR is the same

as for the IRR.

The SRR Analysis

The eighth intermediate goal--the development of the schedule of
projected total net benefits from the project--has to be accomplished
in the process of performing the SRR Analysis. The total net benefits
of the project are composed of (a) the value at the farm gate of increased
grain production resulting from the project, {b) the excess of value added
through the marketing system over the added cost to the marketing system,
(c) training benefits and (d) employment benefits arising from the pro-

ject. The schedule of values of increased grain production had already
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been developed (Table SA-II), the schedule of added values added through
the marketing system is estimated as 10 percent of the value of added
production due to want of concrete data for more accurate estimates.
Employment benefits are zero because they are considered insignificant
in this project. The training benefits schedule is obtained from the
estimates of the added earnings of those trained for the project.

The operating costs for the SRR computation consist of the
operating costs used in the DRR Analysis plus any additional associated
costs incurred to insure the impact benefits. The additional associated
costs have been estimated for this project as other costs and range
between $15,000 and $25,000 per period. The rest of the required
computer input data for the SRR computation have already been developed
and used for both the IRR and DRR computation. The input data consist
of investment schedules in buildings and equipment, schedule of working
capital, total net benefit schedules arising from production, marketing
system and training, and operating cost schedules. Table SA-VIII shows
the listing of the computer input data for the SRR computation following

the same procedure as for the IRR and DRR.

The Sensitivity Analysis
This is a process by which modifications are introduced to affect
the capital investment, working capital, operating revenue or the operating
cost of the prototype thereby creating alternatives and analyzing them.
The enterprise can thus be tested for sensitivity to changes in labor
costs, sales volume, machinery costs, etc. The procedure is to feed
the feasibility analysis program with the necessary information using

scale cards each of which calls for a different alternative analysis.
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This proves to be a rather useful operation especially in the case of
this study which is utilizing data from a distant country to construct
a model for another of a not too similar nature. The information used
in this model could easily be scaled up or down to sult the actual
situation in Cameroon where and when Cameroon data are found to differ
significantly from that used in the model. Sensitivity analyses have
been performed for all the three rates of return analyses employed to
test the economic feasibility of the prototype project.

It is important to note here, with reference to the above methodology,
that at a late stage in the preparation of the final manuscript gquestions
were raised concerning the definition and measurement of "working capital"
in the analysis. It was argued that the way in which it is incorporated
could conceivably result in double counting certain costs. For example,
all seed purchases are counted as "operating costs'" and then, to the
extent that seed inventories are changed, as "working capital costs.”

It was believed that this apparent double counting of some costs would
therefore result in a reduction in the rate of return to the project that
is determined by the analysis, and may exaggerate the "financial require-
ment" of the project. However, the outcome of this issue has not yet
been completely resolved. Also the same analytical method has been

used in several other feasibility projects. This fact plus the advanced
state of the manuscript, the ready availability of the computer program
and the limited time available for the study, meant that it was not
considered feasible to modify the study. The committee members agreed

with this decision.



CHAPTER TIII

RESULTS AND CONCLUSION

The IRR Analysis Results

Tables Rl(a) and (b} which follow give a summary of the computer
results obtained for the internal rate of return analysis for the
three functional units of the project and for the complete project.
Results for the sensitivity analysis are included in Table Rl1(a). The
internal rates of return for each basic alternative are-0.32 percent
for the production unit, 3.206 percent for the processing unit, 10.671
percent for the marketing and distribution unit and 3.022 percent for
the whole project. Assuming that the adjusted market rate of interest
(or opportunity cost of capital) is 12 percent it would be clear that
the whole project as well as all its constituting units are economically
unfeasible since all the computed rates of returns are below the 12
percent critical rate. The benefit/cost ratios and the present values
of revenue and investment shown on Table R1(b) for the complete project
show that the project is economically infeasible even at the low dis-—
count rate of 5 percent. The differences between the discounted
revenues and investments are all negative and the benefit/cost ratio
at 5 percent discount rate is less than one, (only 0.715).

A sensitivity analysis was conducted by scaling by 10 percent some
of the key factors that would affect the commercial viability of the

pProject and its component units. The results for the complete project

35
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TABLE R1(b)

OTHER RESULTS BASED ON THE ECONOMIC ANALYSIS FOR THE
COMPLETE SEED PROJECT (BASIC ALTERNATIVE)

Present Value in Dollars

Interest Benefit/Cost Ratio Revenue Outlay Balance
5 0.715 620655 867659 -247004
10 0.353 334022 945739 -611717
15 0.183 172202 942472 -770269
25 0.025 21655 868082 -846427
35 -0.043 -33575 788192 -821767
50 -0.085 -58856 696320 -755176

SOURCE: Results from computer printout.

show that it is insensitive to changes in sales prices for processed
seeds and to changes in variable costs, fixed operating costs and
facilities. The largest changes in the IRR arose from increasing the
prices of processed seeds, reducing the prices of seed stock, or doing
both. A follow-up analysis involving drastic changes inthe prices of
processed seed showed that the project could be feasible if these prices
were increased by 30 percent. Such an increase is considered undesirable
because very high prices for the processed seeds may scare away the
local farmers whose participation in the use of improved seeds is so
vital to the success of the program. On the other hand a decrease in
the prices of seed stock purchased would tend to discourage the con-
tract farmers from taking more production contracts.

The functional units of the project excepting the marketing unit,

were also insensitive to the alternative changes. The marketing unit
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was insensitive to Increases in fixed operating costs and in facilities
but was very sensitive to both changes in the prices of processed
seeds and seed stock purchases.

It is therefore very clear that this prototype project will not
be viable as a private commercial project. But as already pointed out,
this is a public project and it will therefore not be right to base
its worthwhileness on commercial basis or on the IRR analysis alone.
The more crucial test for economic feasibility should be the direct

impact or DRR analysis.

The DRR and SRR Results

Tables R2{(a) and (b) and R3(a) and (b) which follow summarize the
results obtained from the direct rate of returns and social rate of
returns analyses including sensitivity analyses, for the complete
project. The results show that the DRR for the basic alternative is
62.591 percent and that the SRR is 66.97]1 percent. Both the Direct
Impact and total Economic Impact analyses therefore show that the
project is very feasible. The DRR of 62.591 percent and SRR of 66.971
percent both exceed by far the critical interest rate of 12 percent.
The benefit/cost ratios from DRR analysis and the social benefit ratios
from the SRR analysis confirm the feasibility of the project. They
indicate that even with a 50 percent discount rate the project in both
cases will still pass the feasibility test.

The sensitivity analysis conducted for the two cases show only
small changes in the rates of return when facilities, working capital,
and items of operating costs are increased by 10 percent in each case

and when income is decreased by 10 percent. The DRR drops by 9.8 percent
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TABLE R2(a)

SUMMARY OF RESULTS FOR DRR AND ITS SENSITIVITY ANALYSIS

DRR and Changes in DRR

Scale Factors and Items Altered DRR (%) Change in DRR
1. Basic Alternative 62.591 0
2. 10% decrease in income and 10% increase 54.931 - 7.660

in operating expenses
3. 10% decrease in income and 10% increase 52.775 - 9.815
in all expenses
4. 10% decrease in income 57.332 - 5.25¢9
5. 10% increase in costs of extension and 62.205 - 0.386
feed development
6. 107 increase in facilities 60.762 - 1.829
7. 10% increase in working capital 61.884 - 0.707
8. 107% increase in direct costs 61.323 - 1.268
9. 10% increase in technical assistant 61.777 - 0.814

10. 30% decrease in income and 20% increase 37.966 -24.625

in all expenses

11. 50% decrease in income 31.828 -30.763

SOURCE: Results from computer printout.

TABLE R2(b)

OTHER RESULTS BASED 0Oil DIRECT IMPACT ANALYSIS OF THE COMPLETE
PROTOTYPE PROJECT (BASIC ALTERWATIVE)

Present Value in Dollars

Interest Rate (%) Benefit/Cost Ratio Benefits Outlay Balancs=

5 21.979 18765969 853801 17912169

10 13.154 12349096 938842 11410254

15 8.981 8432373 938931 7493442

25 4.965 4305347 867068 3438270

35 3.061 2411471 787872 1623599

50 1.629 1134338 696254 438084
SOURCE: Results from computer printout.
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TABLE R3(a)

SUMMARY OF RESULTS FOR THE SRR AND ITS SENSITIVITY ANALYSIS

SRR and Changes in SRR

Scale Factors and Items Altered SRR (%) Change in SRR
l. Basic alternative 66.971 0
2. 107 increase in direct costs 64.589 - 2.382
3. 107 increase in facilities 65.217 - 1.754
4. 10% increase in working capital 66.332 - 0.639
5. 10% increase in training and other 66.640 - 0.331
costs
6. 10% decrease in income and 10% increase 58.936 - 8.035
in operating expenses
7. 107 decrease in income and 10% increase 56.902 -10.069%
in all expenses
8. 30% decrease in income and 20% increase 41.564 -25.407
in all expenses
9. 50% decrease in income 35.210 -31.761
SQURCE: Rasults from computer printout.
TABLE R3(b)
OTHER RESULTS BASED ON THE ANALYSIS OF THE TOTAL ECONOMIC
IMPACT OF THE PROTOTYPE SEED PROJECT (BASIC ALTERNATIVE)
Present Velue in Dollars
Interest Rate Social Benefit Ratio Benefits Qutlay Balance
5 27.347 23348935 8533801 22495134
10 16.342 15343002 938842 14404161
15 11.142 10461119 938931 9522188
25 6.139 5322907 867068 4455839
35 3.766 2967443 787872 2179571
50 1.981 1379149 696254 682895

SOURCE: Results from computer printout.
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and SRR by 10.07 percent when income is reduced by 10 percent and all
other expenses increased by 10 percent at the same time. Both the DRR
and SRR exceed 30 percent when income in either case is reduced by
50 percent. This means that the project will still be feasible if
the estimated benefits are drastically reduced and costs increased.
The direct impact analysis has therefore given conclusive evidence
that the prototype project will be very beneficial to its direct
participants. The economic impact analysis has also confirmed the
profitability of the project to the society involved. The project
is therefore a worthwhile venture in its present set-up, as an.

economic development project.

Conclusion

The feasibility analysis procedure used to test the worthwhile-
ness of the prototype project has indicated that the model is feasible
for economic development purposes though not as a private commercial
enterprise. However, before this model can be used in Cameroon some
essential adjustments will be necessary in order to adapt it to suit
the Cameroon situation. More specifically, the production targets
have to be adjusted to meet the needs of Cameroon and perhaps its
neighboring French-speaking countries with which Cameroon has very
close economic ties. Careful studies are required to determine the
projected seed demand estimates taking into account the expected success
of the extension program to educate the farmers on the use of improved
seeds. Per hectare yield estimates have to be made takipng into account
the mixed-cropping customs of the people. When these two aspects are
duly adjusted, the production targets and income as used in the proto-

type model may substantially drop. However the analysis has shown
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that when these and other factors crucial to the feasibility of the
project are varied even widely, the project remains viable. For
instance, the sensitivity analysis of the project's Direct Impact
and Total Economic Impact showed that a 30 percent decrease in
income with a simultaneous 20 percent increase in all expenses still
leave the DRR and SRR as high as 37.97 percent and 41.56 percent,
respectively, and that a 50 percent drop in income holding all other
factors constant leaves both the DRR and SRR above 30 percent.

The prototype project therefore has plenty of allowance for
drastic changes to suit a variety of very different situations without
a real danger of its losing its feasibility status. It therefore seems
capable of serving as a useful model not only for Cameroon but for

other similar developing countries.



APPENDIX

Most of the tables for this project provide data for 30 six
month periods numbered from O to 29. The tables in the Appendix
give only the first 15 of the 30 periods. From period 14 the figures
in the remaining even number periods are the same as in period 14
and those for the remaining odd number periods are the same as in
period 15. The last even number period therefore repeats itself
right to the 28th period while the last odd number period on each
table similarly repeats itself right to the 29th pericod. The
30th periods for the input tables--10A, 10B, 190C, 1CD, SA-VII, and
SA-VIII are similar to that of table 10A where the remains of the
capital investments in the project are taken out as indicated by

the negative signs.
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TABLE 12
MANPOWER REQUIREMENTS FOR THE PROJECT

No. Office Rank Categary Rate/Month
h | l Director A0, I $400
2 1 Chief of Center 4.0, II $350
3 l Production Cfficer T.O0, II1 $300
4 1 Asst, Prod, Officer T.O. Iv $225
5 .1 Accountant A0, 11 - $350
[ 1 Assistant Accountant E.OQ, 1y $225
7 1 Secretary E.O, Iv $225
8 2 Clerk-Typists - Vi $130
9 1 Processing Officer T.O. 111 $300
10 1l Assistant Froc, Off, T.0. IV $225
11 1 Secretary/zookkeeper = ') $175
12 1 Mechanic & Vil $ 75
13 1 Salesman A.0Q, 111 $300
14 ? Skilled labor - VIIiI $ 60
15 ? Unskilled labor = Ix $ us
Source:; Developed from labor requirements of the Khon Kaen location of

the Thallad Project Repert.
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TABLE SA IV

PROJECTED TECHNICAL ASSISTANCE REQUIREMENTS

Childrens In Country
Long-Term Short-term Education Travel
Specialists Specialists Housing Allowance Allowance Secretary Driver Total

0 0 0 0 0 0 0 0 0
I 32500 6000 3000 2000 1050 1200 360 46110
2 32500 6000 3000 2000 1050 1200 360 46110
3 65000 5250 6000 4000 1700 1200 360 83510
4 65000 5250 6000 4000 1700 1200 360 83510
5 65000 2500 6000 4000 1800 1200 360 80860
6 65000 2500 6000 4000 1800 1200 360 80860
7 32500 0 3000 2000 750 1200 360 39810
8 32500 0 3000 2000 750 1200 360 39810
9 0 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 0 0

SOURCE: Technical assistance personnel and requirements extracted from
Annex B-20 of Thailand Seed Project Report. Salaries and costs are Cameroon.



PROJECTED DIRECT ASSOCIATED COSTS
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TABLE SA-V

Operating Cost gﬁi:ﬁéion g:zéﬁggient zggggigi% Total

0 5970 0 0 0 5970

1 17239 25000 0 46110 88349

2 15754 20000 0 46110 81864

3 25214 20000 0 83510 128724

& 172683 15000 0 B3510 276193

5 34553 15000 26878 80860 157291

6 231524 15000 0 80860 327384

7 36180 15000 24159 39810 115149

8 298219 15000 0 39810 353029

9 38805 15000 33437 0 87242

10 341956 15000 0 0 356956
11 39375 15000 45531 0 99906
12 380235 15000 0 0 395235
13 39918 15000 53875 0 108793
14 378600 15000 0 0 393600
15 39918 15000 54000 0 108918
16 376459 15000 0 0 391495

SOURCE: Information from Table 10A, SA-IV and estimates of

Agricultural Extension costs.
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This thesis gives a brief summary of some of the current methods,
concepts and common terminology in project analysis in general and in
agricultural project analysis in particular. It discusses some of
the merits and demerits of some of the techniques in current use and
goes on to apply one of these in the feasibility analysis of a prototype
seed development project. Technical information on the project's
plants, equipment, and design, as well as most of the data used have
been taken from a recent report on a similar seed project developed
for Thailand. The information was adjusted and used to develop a
prototype seed development project suitable for the Cameroon Republic.

The technique utilized is a computerized system of analysis
which makes use of discounted cash flow principles to compute rates
of returns which are used to determine the feasibility of the project.
For this purpose three different rates of returns--the Internal Rate
of Return (IRR), the Direct Rate of Return (DRR), and the Social Rate
of Return (SRR}, have been computed and used. In addition to deter-
mining the feasibility of the prototype project some alternatives
to the basic project are analyzed through a sensitivity analysis
system for each of the threelrates of return analyses. The sensitivity
analyses test the sensitivity of the project to changes in some of the
vital components of the project considered important in affecting the
feasibility of the project.

The internal rate of return analysis conducted on the whole pro-
ject and on each of the three component units of the project--the pro-
duction unit, the processing and packaging unit, and the marketing and
distribution unit, gave rates of return lower than the assumed critical
rate of 12 percent. This indicated that the seed project is not profitable

1



2
as a private commercial project. Sensitivity analyses showed the
project generally insensitive to changes in most of the influential
factors and that the project could be profitable on a private commer-
cial basis if the prices of the final product, i.e. the processed and
pPackaged seeds, were relatively very high. Such high prices were con-
sidered undesirable as they would militate against the desired rate
of participation of the farmers for whom the project is designed.

The direct rate of return as well as the social rate of return
analyses which considered and analyzed the project as a public project,
gave rates of return higher than 6C percent, clearly very much higher
than 12 percent, the assumed critical rate of return. These showed
that the project will be feasible as a regionai develeopment project.
Sensitivity analyses showed that the project retains its feasibility
even after key costs are drastically increased and revenues from the
project drastically reduced by up to 50 percent. This favorable
characteristic of the prototvpe project is considered to be of
significant importance because the project is thus able to lend itself
for use in many widely variable situations without the danger of losing

its feasibility.



