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The development of small farm agriculture has become an increasingly

tries. Economists and the agricultural economists in particular have been

trying to understand the complex environment of the small farmer. This

it must precede any economic

development program in which the small farmer will play an important role.

The development of small farm agriculture is of special concern to

(a) Cameroon economy is largely agricultural,Cameroon for two main reasons:

and (b) nearly all farms are small farms. Numerous factors constrain the

development of these small farms. Some of those factors include: inadequate

technology and markets, unavailability of purchased farm inputs, and under­

developed physical infrastructure. It is plausible to assume that all these

factors carry equal weight in furthering the solution to the small farmers’

numerous problems.

This study assumes that all other constraints on the development of

the small farm are removed in order to focus sharply one of them, namely,on

the financial environment of the small farmer. Constrained capital has

been shown to limit farmers’ of purchase inputs, and by extension limitsuse

In order to reduce the effects of this capitaltheir output and income.

constraint on farmers’ production, the government intervenes in the supply

of off-farm inputs. This service is supplied at minimal fees in spite of
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understanding is of critical importance as

important issue for the economic development of the less developed coun-



the very high returns the farmers enjoy. The loans are disbursed in kind

in order to assure their use for a specific purpose (increase in the agri­
cultural output).

An economic evaluation of such a credit program,

in the Center-South province of Cameroon, reveals very high returns

A financial evaluation of the same program reveals

even higher returns for the participating farmers, but the project agency

incurs considerable financial losses. In addition to the cost-benefit-

analysis used to determine the three returns enumerated above, a linear

programming model is used to determine the effects of, (a) interest rate,

(b) size of loans, (c) restrictions on the use of loan proceeds, and

(d) the liquidity management needs of the producers, on the farm organiza-

The analysis leads to the following major followings.tion.

The small farmer is not as sensitive on the level of interest1.

rate as the agricultural credit policy makers believe he is.

In other words, a substantial increase in the interest rate
he is charged does not affect his production organization.

Indeed, should an interest be charged that is high enough

One consequenceto ascribe greater permanence to the program.

would likely follow: he would then consider program credit in

reserve to be valuable to him and thus be a substitute for cash
in meeting his liquidity requirements.

The liquidity needs of the smaller farmer are real needs

as shown by the large amount of cash he holds in reserve in order
to counter various contingencies. A more permanent source of

for the whole economy.

"Operation Ceinture

to make the credit program more secure, the farmer may be led

Verte,"



cash leads him to commit more of his reserved cash to his

production process.

2. The size of the loans the small farmer obtains is more power­

ful in affecting farm organization than the interest rate he

has to pay. This particular finding reinforces the point that

limited capital supply is more limiting on the growth of the

small farmer’s income than is the cost of capital, provided

of course that these costs are kept within limits.

3. The relaxation the use of government loan proceeds does noton

have a negative effect farm output,on

The study shows a considerable increase in thepolicy makers.

farmer’s net cash flow when loans are disbursed in cash. This

restriction implicitly assumes that the small farmer’s household

investment expenses; but this assumption does not reflect the

well known interrelationship between the small farmer’s consump­

tion and his production expenses.

4. Though not substantiated by any empirical evidence, it is logi­

cally demonstrated that the policy of subsidized rate of interest

worsens the income distribution.

is extremely important to emphasize that the findings above areIt

derived from an optimal farm organization and should not be expected to be

found in any particular farm. They are derived under the various and rather

strict assumptions of the mathematical model which was used. Finally, the

implementation of any policy suggestion derived from the findings is to be

attempted in an integral process, taking into consideration all other

limiting factors.

as often believed by the

"reasonable"

expenses can be clearly distinguished from his production or
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CHAPTER 1

INTRODUCTION

1.1 Characteristics of Cameroon Agricultural Economy:

Cameroon covers an area of 475,450 square kilometers with a popula­
tion estimated at 7.6 million (1976). It has often been referred to as

and topographic diversity. theThere are five different physical regions:
coastal region, the old plateaus of the South, the highlands of the Center,

the mountains of the West, and the northern region. The vegetation is

determined by all the various forms of humidity (rainfall, evapotranspira­

tion, drainage, etc.) and by the temperatures. Four different zones of
vegetation (equatorial, subequatorial, Sudanese, and sahelian, going from
South to North) correspond to four types of hydrology (equatorial type,

tropical type of transition, tropical type, mixed type with sahelian

influences). Two major types of climate correspond to two major zones

of rainfall (ideally equatorial and tropical). Between those two major

types of climate, there exists a wide range of microclimatic zones.

These microclimates develop as a result of the considerable variation in
altitudes, as well as of other factors.

The population in Cameroon is not evenly distributed. The popula­
tion density varies from a low of 2.8 inhabitants per sq. km. to a high
of 77.6 . In 1970, 20.3 percent of the total population was urban and

’’Africa in miniature” because of its ethnic, cultural, climatic, linguistic,
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this proportion was estimated at 32 percent in 1975 [12,57]. The process

of urbanization is much faster in the Littoral and Center-South provinces.

Indeed in 1970, 68 percent of the population of the Littoral province

were already urbanized, and 23 percent for the Center-South. In 1975,

those figures were supposed to have reached 71 and 27 percent respectively.

Economic Activity of the Agricultural Sector:

The population is largely rural as suggested by the figures given

above. In 1971, 36 percent of the gross domestic product came from agri­

culture. The export of agricultural products represented more than 70

percent of total exports in 1971 and nearly the same in 1975. Agriculture

therefore remains the foundations of the Cameroon’s economy. Because of

the geographical and climatic diversity mentioned above, Cameroon grows

a large variety of crops. The major industrial

coffee and banana in the southern and western regions, cotton andcocoa,

In 1970-71 cocoa exports accounted forpeanuts in the northern region.

about 22.5 percent of the value of total exports, and coffee accounted for

those figures were 27.8 and 19.3 percent23.2 percent. In 1975,

respectively.

Food production benefits from very favorable climatic conditions.

the composition of food crops is quite varied asAs a consequence, one

In general, the major food crops in the Southtravels from South to North.

In addition to these major crops,

In the northern halfpeanuts, yams, sweet potatoes, etc.one finds corn,

or export crops include

include coco-yams, cassava, and plantain.

of the country, the most important food crops are made up of the different
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varieties of sorghum or millet. The western region is quite favorable to

the production of vegetables (beans, tomatoes, cabbage, etc.).

or commercial farms. Therefore 95 percent of all farmson

(industrial and food crops) average about 1.5 hectares per farm. They

engaged in the pro­

duction of a wide variety of crops, industrial or export as well as

Alongside this small farm production, the government has inter­

vened directly in the production of some important agricultural products.

The intervention in the production of these products is based either on

(a) their relative capacity as foreign exchange earner, (b) their poten-

(c) their potential totial as raw products for domestic industries,

substitute for imports and save foreign exchange, and (d) their impact

on the improvement of local nutrition. It is evident that the four

objectives above are not mutually exclusive. Actually the government

is involved in the production and processing of sugar cane (SOSUCAM and

CAMSUCO), rice (SEMRY and MIDERIM), cotton (CFDT), palm oil (PAMOL,

SOCAPALM), wheat (SODEBLE), local food crops (MIDEVIV).

The rapid rate of urbanization as mentioned earlier (3.8 percent

in 1970 and 7.5 percent between 1971 and 1975) and the subsistence

character of food production with its low productivity, have contributed

to a relative shortage of food supply in the urban centers. The govern­

ment has shown its concern for this situation by launching the

which is an agricultural scheme intended to increase

food supply in the large urban communities.

domestic food crops.

are mostly subsistence farms, and the farmers are

"Operation

"modern"

Of all the crops mentioned above, less than 5 percent are grown

Ceinture Verte,"
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Cameroon also has very favorable conditions for meeting its animal
protein needs; but in spite of this favorable environment, the supply of
animal proteins is by far less than adequate. Indeed despite its high
potential, Cameroon imports meat (estimated at 60,000 head of cattle per
year, 1969-1970). This shortage in the domestic production of meat results
directly from the way the herd is exploited. it has remainedIn more cases,
a traditional type of ranch. The average weight of a cow is about 150 kg,
3 times lower than that of an animal, bred and raised in a shorter time,

using the simplest modern animal production techniques.

Because of the shortage in animal proteins and the existence of

a tremendous potential, the government, in its Third Five-Year Economic

Plan (1971-1976), had defined some actions to be undertaken in order to
alleviate the shortage. These actions included:

(1) better exploiting of pastures,

(2) eradication of and protection against various diseases,

(3) better management of the herd, and

(4) improvement of marketing channels.

In general, economic life in Cameroon is based predominantly on
agriculture in its widest meaning. This dependence on agriculture is
even more accentuated because of the very limited importance of mining
(at least at the present time). More than 80 percent of agricultural
production is represented in subsistence farming. Nomadic cattle-raising
in northern Cameroon provides some animal proteins, but their supply is

Therefore the diet of the people which in general isstill inadequate.

sufficient in calories is inadequate in proteins, as the production of
vegetables is very small relative to the needs.
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The Center-South Province and the Region of Yaounde:

The administrative province of the Center-South is in the physi­
cal region identified earlier as the n nold plateaus of the South. The
average altitude is about 650 meters. The temperatures range between a

to a high of 31°C. The largest amplitudes occur during the
dry seasons. The rainfalls are less heavy than in the coastal region;

they register minima and maxima of 1,500 to 2,000 millimeters, respectively.

This province, with its subequatorial climate has four (a) aseasons:
light rainy season from mid-March to the end of June, (b) a short dry

heavy rainy season from September to

mid-November, and (d) a long dry season from mid-November to mid-March.

a zone of denseThe vegetation is made up of three distinct zones:

primary forest in the South, a zone of sparse secondary forest in the

Center, and a transitional zone of shrubs in the North. The population,

estimated at 1.50 million in 1976, is very unevenly distributed. The area

of very low density is situated in the North of the region (Mbam and Upper-

Sanaga divisions) and the region of relatively high density (12-60 per
km) is around Yaounde (Lekie and Mefou divisions).sq.

The economy of the Center-South is

largely agricultural. More particularly it is based on cocoa farming
(90 percent of the national production comes from this region). The major

cassava (manihilot ultissima), yamsfood crops of the region include:

(dioscorea alata), coco-yams (xanthosoma sagittifolium), peanuts, maize,
rice, and several other vegetables. The most important food crops in the

region and especially around the town of Yaounde is plantain (musa para-
disiaca) which is to be distinguished from banana (musa sinensis or musa

as that of the whole country,

low of 15°

season in July and August, (c) a
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sapientium). The environment in the Center-South is not very favorable
to bovine-raising; though swine production is developing in the region.

Nearly all farms here are of the traditional type: small in size
(.5 - 2 hectares), producing a wide variety of crops (export crops for
cash and food crops mainly for home consumption with a marginal
for sales). They are thus subsistence farms, characterized as we men­
tioned above by a very low productivity, the result of a traditional
technology. As a consequence of this low productivity and of the rural
exodus of the young population, food production has remained relatively

stagnant and is now unable to meet the needs. This situation constitutes

a serious bottleneck to the development of this region, as of the country

as a whole and the Third Five-Year Plan had identified this as a major
problem to be resolved.

The rate of growth of the urban population, and especially of the
city of Yaounde is so rapid that the food supply in Yaounde has become
increasingly short, as will be shown in more detail in the following

This situation did call for a specific action which came from thepages.
This government action constitutes the case-study of thisgovernment.

research.

Economic Background:1.2
The process of economic growth and development in Cameroon as in

other less developed regions of the world is characterized among other
things by a high rate of population growth, compounded by an even higher
rate of urbanization. Between 1963 and 1970 the population growth rate
averaged about 2.3 percent per year, from 5.0 million to 5.8 million.

"surplus”
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During the same period, the population of Yaounde, the capital city of

rate of growth of 10.3 percent [12] (see Table 1 below). In 1975 the

population of Yaounde was estimated at 290,000 and should reach 474,000

in 1980. Table 1 clearly shows that the rate of population growth in

Yaounde is about 5 times as high as the national average. As expected,

the rural areas surrounding Yaounde have recorded negative rates of

growth as indicated in Table 2 below.

The type of agriculture prevailing in the Yaounde region and in

the rest of the Republic,

not been able to keep pace (aggregate output) with the increasing demand

for food in the cities. This relative shortage of food supply in the

major urban centers has led, as expected, to rapidly increasing food

prices (see Figure 1). Though accurate production figures are not readily

the point can be made that food production in general hasavailable,

remained stagnant or has increased very little. In the particular case

of Yaounde, sharp increases in food prices have been reported: Between

1965 and 1972, price increases of about 300 percent for cassava, 125 per­

cent for cocoyams, 134 percent for yams, and 110 percent for plantain [56].

If the increase in the general price level (from 108.0 to 133.7) during

the same period is taken into account, the 110 percent increase in the

price of plantain in Yaounde can be translated into an increase of 84.3

Between 1971 and 1972, the risepercent in real terms for that period.

in the price of plantain has kept pace with the general price increase

at about 16 percent annual rate of increase [56,58]. Production and

as briefly discussed in section 1.1 above, has

Cameroon, grew from 95,000 to 178,000 inhabitants, or a compound annual
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Provinces 1970

Center-South 1.08
East 2.73
Littoral 540 2.91571 623 650
North 1.28
North-West and South-West 2. 52
West 5.831,000
Total Republic 5,005 5,240 5,632 5,840 2.38

City of Yaounde 95 111 144 178 12.48

c

gives a more realistic growth rate.

1,450
1,020

710

1,050
235

1,072
247

1,485
1,071

794

1,107
268

1,539
1,154

941

1,130
280

1,580
1,200

Using this formula, and solving with logarithms gives an annual 
rate of growth of about 10.3 percent as compared to 12.48 for the city 
of Yaounde.

Figures computed using annual steady growth rates derived from 
the 1963 and 1970 actual figures.

= Population at the initial period
- Number of years
= Population at the ending period

= Pt n

The compound rates of growth given by the following general 
formula,

where,
r = Annual rate of growth

Pton
Ptn

Actual figures from the above sources, 
b

1965b

cAverage
Annual

Growth Rate 
(%)

1968b

SOURCES: Compiled from (1) Cameroon’s Third Five-Year Economic 
and Social Plan (1971-1976), (2) Direction de la Statistique et de la 
Comptabilite Nationale.

1963a

Pt (l+r)n o

Table 1: Evolution of the Population of Yaounde 
as Compared with the Rest of the Republic 

(In Thousands)

The rates shown above represent a simple growth rate obtained 
as the difference between the beginning and ending years divided by 
the number of years. They are used by the project as a basis for pro­
jecting production figures.



9

1965Divisions 1966 1967 1968 1969 1970

Mefou 273 279 284 290 296 301 + 2.0
Yaounde 111 122 133 144 178160 +10.9

162 157 151 146 5.6136 123
Lekie 160 164 167 170 173 182 + 1.9
Nyong & Kelle 70 71 73 74 + 1.975 77

68Nyong & So 69 71 72 73 75 + 2.0

Total 583571 606 617 629 + 2.0595

Direction de la Statistique et de la Comptabilite

Mefou minus
Yaounde3

SOURCES:
Nationale.

Annual
Growth Rate

(%)

Production and demand estimates (Table 3 following) in the project, 
show traditional production falling behind demand by more than 50 percent 
by 1980. When the expected production of the project is added to the 
traditional production, then, the deficit will be eliminated around 1979 
with a slight surplus

The City of Yaounde is within Mefou division

Table 2: Evolution of the Population of Yaounde 
as compared to the Population of the Four Divisions

Which Supply Yaounde Plantain Market
(In Thousands)
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demand estimates as shown by Table 3 below, illustrate the lag in pro­

duction in the face of a rapidly increasing demand. This unbalance in
production and demand can be explained by three factors which can be

briefly mentioned, their full discussion falling outside the scope of
this study. (a) limited technological and financialThey are:

resources which characterize all subsistence or small farmers, (b) lack

of adequate infrastructure and market incentives, and (c) rural exodus
of the young and dynamic population. All three are of course closely
interrelated.

Of the three factors enumerated above, factor (c), or the rural

exodus of the young and dynamic population, could be reasonably per­

ceived as a direct consequence of either factor (b)

Perceived as such, the range of the problem to be investigated is reduced

to factors (a) and (b).

The relevance of factor (b), lack of adequate infrastructure is

quite evident in any economic or simply agricultural development program.
Infrastructure here is used in its widest sense as to include investments
in power plants, steel, transportation, housing, health, education, agri­
cultural production facilities such as irrigation schemes, marketing

facilities such as a grading system and storage spaces, government services,

etc.
All these investments are generally broken into two general groups:

Untilinvestments in physical capital and investments in human capital.

very recently, the objective of adding to the stock of physical capital

had dominated all investment discussions. It has become nowadays evident
though the accumulation of physical capital remains necessary, ’’thethat,

or (a) or both.
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Operation Ceinture Verte,

see source

n

b

1971/72
1972/73
1973/74
1974/75
1975/76
1976/77
1977/78
1978/79
1970/80

Estimated 
Consumption 
in Yaounde3

39,750
43,900
48,450
53,500
59,050
65,200
72,000
79,500
87,750

Estimated
Production of 
Traditional 
Sector Sold 
in Yaounde^

36,750
36,750
36,750
37,500
38,250
41,365
42,190
43,030
43,890

Proj ect 
Production

1,100
4,350
11,000
23,550
36,900
45,700

Deficit (-) 
or

Surplus

This rate, which represents a national average, will be used though the 
urban centers are expected to exhibit higher rates.

- 3,000
- 7,150
-11,700
-14,900
-16,450
-12,835
- 6,260
+ 430
+ 1,840

Table 3: Demand and Supply Estimates 
for Plantain for the City of Yaounde 

(In Metric Tons)

SOURCES: "Operation Ceinture Verte," Ministry of Agriculture, 
Department of Agriculture and Rural Animation, July 1973.

The production of the traditional sector would remain at most 
stagnant, unless stimulated by one way or another.. After the project 
has started, the production of this sector may increase slightly, say 
about 2 percent (Project estimates) due to effects induced by the 
present project, such as better market incentives.

All figures above are estimations of the projects, derived from 
the 1964-65 survey of the level of living in Yaounde (see Enquete 
sur le Niveau de Vie a Yaounde, Rapport provisoire, No. 3, Decembre 1965, 
SEDES).

It should be kept in mind that even the 1965 estimates are large 
approximations as a consequence of the absence or the inadequacy of a 
statistical base, a general shortcoming in less developed countries.

The estimated consumption is computed using an annual increase 
in the demand for food derived from the following formula for the rate 
of increase of the demand for food: D = P 4- ng,

Where D = Annual rate of increase of demand for food (in 
percentage)

P = Annual growth rate of population (10%, 
above)

= Income elasticity of demand for plantain (.10, 
source above)

g = Annual growth rate of income per capita (3.5% source 
above)
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acceleration of development may be seriously thwarted by a deficiency in

[53]. The positive

impact of investment in human capital in advanced countries is shown by
various statistical studies. These investigations indicate a higher

increase in output than can be explained by an increase in only the physi­

cal inputs (labor and physical capital). difference between

the rate of increase in output and the rate of increase in physical capi­

tal and labor is explained mainly by an improvement in the quality of

inputs, in particular, labor. The improvements in intangible human quali­

ties therefore account for most of the increase in output not explained

by the increase in physical inputs and labor.

The role of this more recent type of investment (investment in human

or social capital) is so important that there have been attempts to find

an adequate balance between investment in material capital and investment

in human capital so as to speed up the processes of economic development

and growth. Thus, it appears that the concept of overhead capital has to

include as a necessary element, some social overhead capital. The capital

stock of any country should, therefore, be interpreted in broader terms

to include the body of knowledge possessed by the population or its ability
Investments on formal education,to use the physical capital effectively.

professional training, health and research contribute to the increase in
productivity by raising the quality or know-how of the population.

The increase in physical and social overhead capital, or in other

a must in any economic development plan.

the knowledge and skills embodied in human beings”

The ’’residual”

words, an improvement in the physical and social infrastructure, has become
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If infrastructure is now defined in broader terms to mean the

institutional system for transmitting information, materials and finan­

cial services, then the organization and the improvement of the capital

market, market for the transmission of financial services or instruments

(debt and claim instruments), becomes another necessity in the economic

development process. This is exactly the first factor listed above as
causing the supply of food to lag behind demand.

The small farmer of the Yaounde area is ill-equipped to respond

effectively to the new economic opportunities mentioned above. His

response is limited by his limited access to off-farm capital as already

mentioned and also by the inadequacy of the technology at his disposal.

Though not yet adequate, efforts have been made to develop or adapt some

technology for use by small farmers. While the improvement of this

technology requires continuous and sustained emphasis, it is quite

apparent that lack of capital remains one of the major constraints on the

economic and social progress of small farmers in this region, since

relatively few farmers have access to the technology (off-farm inputs)

currently available.
In order to alleviate the food shortage mentioned earlier, the

government in Cameroon has intervened in its production by providing the

small farmers with financial resources in addition to its investment in
As it had done in the area of such export cropsagricultural research.

In so doing, the govern-with loans at concessionally low interest rates.

ment had hoped to (1) increase aggregate output of plantain to meetso as

as cocoa (with mixed results), it has decided to provide the small farmers
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the raising demand, and (2) help the participant farmers improve their

welfare or income position [56]. an

Because of the relative importance

of plantain in the diet of the population of Yaounde, the plaintain

project which constitutes the case-study of this research was chosen.

One of the project’s main activities is to lend to the small

farmers those off-farm inputs needed to increase their output, and by

extension, their welfare. The effectiveness of the government agri­

cultural credit policies (as reflected in this project) is the central

theme of this study. Chapter 2 presents the research problem in its

general terms. Chapter 3 describes the analytical procedures of the

study and the sources of data used. Chapter 4 evaluates the economic,

financial and social effects of the government policy of concessional

Chapter 5 describes the mathematical programmingrates of interest.

model used to evaluate the effects of loans in kind and of the liquidity

needs of the household. Chapter 6 presents and interprets the results
of the mathematical programming model and Chapter 7 summarizes the

findings, policy recommendations, and further research implications.

*The authority in charge of the implementation of this program is 
called ’’Mission de Developpement des Cultures Vivrieres, Maraicheres 
et Fruitieres autour des Centres Urbains (MIDEVIV).

agricultural development program to increase food supply in the major
★ urban centers, was created in 1973.

The ’’Operation Ceinture Verte,”
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CHAPTER 2

STATEMENT OF THE RESEARCH PROBLEM

2.1

Academic interests in the area of the development of the small

farm are relatively recent. Early researchers have focussed their studies

of the small farms on the descriptive or definitional problems [54,59,29].

Small farmers then refer to ...."That group with limited productive

resources whose annual output is equal to or only slightly above sub­
sistence needs. At the end of the production year, net savings are zero
or close to it. Therefore there is, little or no capital improvements

on which productivity increases are based and limited ability to acquire

[19].additional land and expand operations Small
farms also have been defined in terms of their average size, their yield

and output, their ability to meet the consumption needs of their owners
and/or operators, and to generate any marketable surplus for needed cash.

This definition of small farms was essentially based on their structural

These definitional problems were further complicatedcharacteristics.
by the link between small farm agriculture and subsistence agriculture

[54,29]. Are small farms necessarily subsistence farms? This question
could not be answered satisfactorily. This early approach attempted to

consider small farmers as a homogeneous group.

Previous Research on the Development 
of Small Farm Agriculture:

’horizontally’. . . ’’
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Early in the sixties, some writers objected to this strict gen­

eralization of the small farmers. Gupta [29] and Miracle [59] argued

that small farmers vary substantially in their potential contribution

to economic development and therefore cannot constitute a homogeneous

Miracle suggested that a different set of criteria which reflectgroup.

meaningful differences in decision-making experience should be developed

to characterize the small farmers in lieu of the common structural

characteristics. Mellor [54] suggested that some small farmers, in spite

of the subsistence element which characterizes them, do produce a sig­

nificant marketable surplus, and thus enter into the market economy, at

least marginally.

In the mid and late sixties, the focus shifted from the descriptive

and definitional aspects of small farmers to a more analytical approach

of the problem. Economists and agricultural economists became more

interested in the production economics or microeconomics of the small

farmers. They were interested in the values and goals or objectives of

small farmers which are of major significance in influencing their

Schultz [72,83] in his well-known workeconomizing decisions [53,40].
rejected most of the previous beliefs about the small farmers’ economic

behaviour, and in particular the held notions that small farmers neither

respond to economic incentives nor allocate their resources efficiently.

Yet these previous notions were still held as late as 1969 by some writers

such as Rogers [70]. All these previous notions about the behaviour of

the small farmers tended to imply, in the language of neo-classical

economics, that their behaviour violates the rationality assumption.
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Jones [40] as early as 1960 and Schultz in 1964 and 1969 [72,73] main-

Schultz in particular, treats traditional

of economic equilibrium. Three major assumptions, Schultz suggested,

underlie this type of equilibrium, (1) the technology or the state of

acquiring and holding additional sources of revenues remains constant,

(3) the third assumption, in a summary requires that both (1) and (2)

remain constant long enough. Under these rather restrictive assumptions,

he proposed the following hypothesis:

The notion that small farmers are inefficient imply that they are

not profit maximizers, which violates the major assumption of micro-

economic theory (market economy). Though traditional farmers may not be

maximizers of monetary profit, it remains without any question that all

are utility maximizers. It is now accepted by many writers that tradi­

tional farmers pursue multiple goals or objectives which cannot be ade­

quately described by the profit motive. Their utility may be made up of

their social status, the number of animals they own, number of people

working for them, number of people they feed, etc. In order to maximize

the small farmers have to maximize all those specifictheir utility,
goals simultaneously or sequentially.

There are comparatively few significant inefficiencies 
in the allocation of the factors of production in 
traditional agriculture [73].

*In this work, the terms small farmers, subsistence farmers, and 
traditional farmers will be used interchangeably.

tained that small farmers are entirely responsive to economic stimuli.
* agriculture as a special type

the arts remains constant, (2) the state of preference and motives for



19

subsistence farmers is widely
accepted in the current literature. It is this wide acceptance that

justifies the planning and execution of various programs for the develop­

ment of small farm agriculture. With the structures left nearly untouched,

and adapted technology and other farm inputs, in order to develop their

traditional agriculture. Despite the acceptance of this rationality antith­

esis by a large number of economists, most empirical investigations on this

issue have led to conflicting results. Tax [78] in Guatemala in 1953,

Edwards [23] in Jamaica in 1961, Hopper [38] in India in 1965, and Yotopoulos

[85] in Greece in 1968 came up with conclusions corroborating this small

farmers’ rationality. At the same time, empirical evidence was being pro­

Clayton [17] invided to negate this rationality of subsistence farmers.

1961 concluded that Kenyan farmers are economically inefficient, though

they did exhibit some technical efficiency. His study was based on a linear

Desai [20] in 1953 used the same model to demonstrateprogramming model.

that traditional farmers of West India allocate their resources inefficiently.

Several public policy options or alternatives have been debated and

adopted as a means to rapidly promote the development of small farm agri-

These policy alternatives include the following broad categories:culture.

(a) Land reforms with all their variations, (b) development of a technology

adapted to small farm agriculture, (c) development of human resources

through various forms of education, (d) development of an adequate infra-

sary for the adoption of the newly developed or adapted technology,

structure including marketing, (e) increasing supply of farm inputs neces-

The rationality of the traditional or

several countries have decided to supply the traditional farms with new
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(f) income tra/ftsfer programs, (g) improvement in the standard of rural

life. The evidence is also conflicting regarding the impact of these

various policy alternatives on the development of small farms.

In Cameroon in particular, alternatives of category (e) above have

dominated the various approaches to agricultural development policy. Sev-

effective farm credit system have been under-

These efforts have been aimed at

improving the structures and the performance of the institutional credit

Societes Indigenes de Prevoyance, de Secours et denThus, from thesystem.

Prets Mutuels Agricoles I! (S.I.P.), or Native Societies for Insurance,

Help and Mutual Agricultural Loans in 1934 [45], to the Fonds National

in 1973, through the Societes Africaines de Prevoyance (S.A.P.)

African Insurance Societies in 1960, the Societes Mutuelles de Developpe-

Rural (SOMUDER) or Mutual Societies for Rural Development in 1970,ment

This continuous review and reevaluation is both an illustration of

the inadequacy or inadaptation of those different structures and the search

for a system that can best meet the needs of the farmers and of the govern-

It is implied here that the different credit programs we mentionedment.

(native) had

**0nly the evolution in the former East Cameroon has been reviewed here.

and many others, the agricultural credit system has been continuously
** revised.

*Because of the pejorative meaning which the word 
taken in the early fifties, it was decided to substitute 
it, and thus, the S.I.P; became SAP. It should be recalled that these 
structures were not national, but for most French African Colonies and 
Trust Territories-

eral attempts to set up an

de Developpement Rural (FONADER), or National Funds for Rural Development
* or

taken with various degrees of success.

’’Indigene”
’’Africaine” for
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above and many others we voluntarily omitted, have faced difficulties of

various natures and had known some degree of failure.

A prime illustration of the inadequacy, the inadaptation and some

failure of the institutions listed above was given by the Cameroon’s Head

of State himself at the opening ceremonies of the Agricultural Show in Buea.

A brief review of the literature on the small farmer credit pro­

grams tends to indicate that several credit programs for small farmers

have failed, at least with regard to some objectives of the programs

[22]. Indeed while some programs may have achieved some success in terms

of their welfare or income transfer effects, most have had little effect

In addition,on production.

The financialnone has developed into a financially viable institution.

difficulties of these programs all arise from the low rate of repayment

Dumont [22] summed upand the low interest rates they charge on loans.

this situation in the following paragraph:

...Lastly,

r

as a result of their financial difficulties,

...Thus studies are being actively carried out with the 
aim of defining general conditions for the point of view 
of agricultural credit structures themselves and from the 
point of view of the organization of rural supervisory 
structures to carry out the distribution of credit among 
farmers, control over the use of such credit, and subse­
quently, its repayment.

We are convinced in fact that a properly organized, 
capably administered, and soundly managed agricultural 
credit system could open up possibilities for the small 
holder to use improved farming methods, fertilizers, pest 
control products, agricultural machinery, selected planting 
material and modern means of preparing, keeping and storing 
crops. It could thus contribute to increasing the output 
of work and to raising market production...[2]

to avoid wastage of these rare funds and 
direct them into areas of high productivity, interest 
on loans should be much higher than in developed 
countries, as was the rule everywhere before
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Dumont further mentioned the rates of 13 to 16 percent encountered

in the suburb south of Peking in 1955 as an illustration that the African

rates are much too low.

Several writers [62,22,69,45] have attributed this failure to a gen­

eral misunderstanding of the economic environment and behaviour of the
small farmers. Baker [3] and Baker and Bhargava [6] in particular have

maintained that the conditions for success of production credit in small

farm agriculture are more stringent than commonly thought. In most situa­

tions those conditions are not entirely met and the small farmers1 credit

programs fail to accomplish their objectives. Baker [4] stresses the

point that most small farm credit programs are narrow in terms of small

farmer concerns and broad in terms of national concerns, which contri­

In order to fully understandbutes to failure, relative to expectations.

the concerns of the small farmers, Baker [4] suggests a thorough study of

the financial behaviour and environment of the small farmers, since

financial behaviour is a part of the economic behaviour. He outlines a

financial liquidity or reserves management approach to study the develop­

ment process of small farms.

The development of small farm agriculture remains very much open to

If we adhere to Schultz’s thesis of the economic rationality ofdebate.

the small farmers, response to new economic opportunities is constrained

by his lack of off-farm inputs. However, faced with govei^fment production

development. The current low rates, which are 
patterned after the European rates, have contributed 
to the deficit in the banks....Low rates have also 
encouraged borrowers to go into debt thoughtlessly, 
the more so because the hope that they will not have 
to repay persists.
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credit programs at nominal costs, their behaviour tends to indicate that

they reject these programs. This rejection is illustrated by some farmers

not participating in the programs and others defaulting and falling back

on the private money lenders from whom-they borrow at extremely high

The answer to this paradox may lie in a complete redefinition ofcosts.

the role played by credit in the process of development of small farm agri­
culture.

2.2

Economic development in general and the development of agriculture

The special case of small farmin particular are very complex phenomena.

agriculture is even more complex because of the relatively little attention

Several factors, some natural andit has received in the literature.

others man-made, affect this development process in various degrees. These

factors can be broadly classified into the following 3 groups:

(a) Technology here includes such areas as develop-Technology:

ment of better plant varieties, fertilizer and pesticide

treatment trials, irrigation and drainage patterns, agri­

Transportation system to facilitate the move-(b) Infrastructure:

nomic incentives to produce, such as land tenure, pricing

policy for inputs and products and increasing income for

etc.consumers,

Loan facilities to make off farm inputs available(c) Capital:

Capital Shortage as a Restraint 
on the Development of the Small Farm;

cultural mechanization and education, etc.

ment of inputs to farmers and products to consumers; eco-

to farmers, to meet their consumption needs during the
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off-season periods. These loans are often necessary

for the adoption of any developed technology.

While recognizing the critical importance of all the 3 groups

above [55,64,80] the present study will focus since in many

instances its unavailability may render both technology and infrastructures

inoperative (though the reverse may be equally true).

One of the several features which most distinguishes modern or com­

mercial agriculture from traditional or subsistence agriculture is the

ability of the former to absorb more productively

of inputs. Nearly all new forms of inputs (non-organic fertilizers,

exhibited in commercial agriculture, tend to be produced off the farms

Modern farming is there-and hence need to be purchased by the farmer.

fore subject to a large sectoral cash flow, and the shortage of capital

is expected to have restraining effects on the economic choices of the

This section of the study briefly reviews these restrainingfarmers.

effects.
Limited capital has the same effects, though to a different degree,

In agricultural production as insmall farmers as on large farmers.on

other economic enterprises Baker defines capital to include:

as used in this study refers to short term or seasonal cash

All forms of productive resources that have monetary 
(capitalized) value—traditional or post-traditional, 
physical or human, and social overhead capital (roads, 
schools, etc..., built by society and facilitating 
production). [3]

a much greater quantity

pesticides, improved seeds, etc.) which account for higher yields as

on group (c),

"Capital"
necessary to acquire off-farm inputs (or its equivalent) or to meet broad
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consumption needs. This form of capital with no doubt is limited in

Cameroon as in other less developed countries (LDC’s). Increases in
capital supply will increase total agriculture output which in turn

Assuming that everything else remains constant, this increase in GNP

will lead to economic growth and perhaps to economic development. It

is therefore of great importance for agricultural development planners,

that means be devised to reduce the limiting effects of the inadequate

supply of capital on the process of growth. The use of credit seems to

be an important tool in this it ii [3].strategically important task If the

farmer is limited in his capital supply, he is directly restrained in his

use of off-farm or purchased inputs.

use an input, X, in producing a given product. The increasing use of

X, yields incremental returns indicated by its marginal value product

(MVPx, measured by the height of the curved line). Under perfect compe­

lf the producer has unlimitedX is priced at a constant level,tition,

he will maximize his profits at a use-level, X^. (where theaccess to X,

marginal return from X is equal to its marginal cost). At this level of

the gross returns are represented by the area AEX 0, and the netuse, E
returns or the returns above the cost of X, are represented by the area

tunity cost of capital.

C . o

Figure 2.1 below is an illustration of how a producer decides to
**

*It is assumed of course that the additional capital is properly invested 
in the sense that the returns on investment are greater than the oppor-

"Limited Capital As a 
Figure 2.1 is reproduced

* increases agriculture’s contribution to gross national product (GNP).

**This section draws heavily from Baker’s article 
Restraint on Agricultural Development” [3]. 
from that source.



26

A

R

B E

X0
XF

Figure 2.1:

8C
8X

Capital Constrained Optima 
in use of the Variable Input, 
X.

C o

XE

MVPX

XR

9R
9X °r



27

if the cost of borrowing for the farmer is fixed, or in other words if

Under this assumption of fixed

The optimization process described above is, however, not realistic,

since in nearly all practical situations, there are various types of

restraints on the use of X. The restraint may be a fixed and absolute
amount of loan, capable of purchasing a maximum amount of input X^.

The effect of this restraint is to reduce the use of X to

or a net loss in potential returns of BRE.

Access to input X may be limited by means other than a fixed con-
iinprinciple of increasing risk,straint or interest costs. In his

Kalecki [41] maintains that the effective cost of adding more capital

units increases if adding the units subjects the firm to added risk.

marginal cost of X slopes upwards, e.g., C F, if theThus the o
capital is borrowed, since borrowing adds financial risk. This situa­

tion is easily explained if we define credit as the producer’s capacity

Credit then is an asset that the producer may choose toto borrow.
The total cost of borrowing

another element, the liquidity value of the credit used [6].

*It is conceivable however that, if some proper consideration is given 
to the dimensionality (time and space) problem, Co could increase to 
a higher level. But the same consideration could lead to an upward 
shift of the MVPx curve, thus reducing the effects of the increase in C .o

optimal use-level of X is still X .E

net earnings to C ARB, o

AC E = (AEX 0 - C EX o E o E(P *

use to borrow or to hold as reserve.

e.g., X^^, and

If the input, X, is financed with a loan, and

interest rate, and no capital rationing, the producer’s access to input, 
★X, is still unlimited.

therefore includes, in addition to the interest rate, which is fixed,

the interest rate on this loan is independent of the size of loan, the

’’real”
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The inclusion of this liquidity element in the cost of borrowing

is illustrated by Figure 2.2 below reproduced after Hopkins et al. [37].

C

U'u
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(marginal cost of borrowing) represents the

liquidity value of the remaining units of unused credit. The addition of

the liquidity value R, measured by the vertical distance between MC andB
UU’, to the interest rate i, determines the total cost of borrowing. The

optimal use of credit (or the optimum amount of borrowed funds) is obtained

by equating MC theB
marginal return from loans, or OA. If (R) were considered to be zero,

then the optimal use of credit would be given by equating MVP with (i).L

A Theory of Liquidity Management:

As developed by Baker [4,6], any firm can be conceived

tion of assets with an aggregate value above the sum of the values given

by separable sale of the assets. Were this relation not thus, the

separable assets would be disposed of and the firm would no longer exist.

This, is the basis for ascribing liquidity values to assets.

The behavioral assumptions underlying liquidity management can be

represented as in Figures 2.3 and 2.4 below, reproduced after Baker.

Figure 2.3 relates to cash and Figure 2.4 relates to credit. On each

figure, the vertical axis shows the value of liquidity of cash (2.3) used

The nonlinearity of

these relations is intended to reflect the common assumption of diminishing

marginal returns from either cash or credit as the proportion in reserve

increases.

One very important implication of Figures 2.3 and 2.4 is the possi-

in the presence of a positive cash balance. (Note that at 100 percent

( = i + R), the marginal cost of borrowing with MVP ,JL

or reserved and of credit (2.4) used or reserved.

as a collec-

The upward sloping MCB

bility that a rational firm may prefer external financing (borrowing) even
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cash reserved, the value of a unit of cash in reserve is greater than one,

indicating that one unit of cash reserved is worth more than a unit of
cash to be received, but not only due to the time value of money.). Given

a positive interest rate, conventional firm theory cannot explain

borrowing with a positive cash balance.

1.0 --

Gash Used- Gredit Used-■>100% 0 >100%G

10G Gash in Reserve 0 10G Gredit in Reserve O
Figure 2.3: Figure 2.4:

The heights and slopes of relations 2.3 and 2.4 measure some sub­

jective response of the deicison-maker faced with an uncertain economic

Those relations would be higher and/or steeper for the moreenvironment.

The problem

i._

Value of Cash 
in Reserve

Value 
of 
Credit 
in 
Reserve

Value of Credit 
in Reserve

Value 
of 
Cash 
in 
Reserve

risk-averse decision-maker than for the less risk-averse one.
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remains in obtaining reliable and meaningful numerical estimates for

parameters of Figures 2.3 and 2.4 . In spite of this limitation, it is

extremely important to recognize and consider the qualitative relation­

ships.

The government credit programs have been found to be limited in

their outreach (farmers’ participation) as mentioned above. This

limited outreach has been explained in part by the programs’ prohibitive

In a more fundamental sense, one could ask whether thecost structure.

programs’ policies are compatible with the small farmers’ objectives,

This study, centeredtheir expectations or in general their behaviour.

on the financial aspect of the small farmers’ economic development and

growth, focusses also on the government credit policies and the financial

behaviour of the small farmer.

The farm family requires a cash flow as well as a risk management

Its financial management requires working capital for farm opera­stock.

tions, for household consumption expenses, for technology improvement,

Government credit programs generallyand liquid reserves for emergencies.

address themselves to only one of those needs, namely the supply of off-

By not providing for other financial needs of the farmers,farm inputs.
these programs curtail their (farmers) flexibility in financial manage-

The farmers therefore cannot rely on these sources for meetingment.
The outreach of these programs would be highlytheir emergency cash needs.

improved if these liquidity requirements were recognized by allowing a more

flexible use of loan funds. The study also investigates the potential

effects of this liquidity management concept.
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The brief discussion above was intended to stress the point that

farm production may be limited by the farmer’s lack of capital. Figures

2.1 and 2.2 have illustrated that financial criteria do limit the use of

purchased inputs and consequently may have important effects on production
equilibria. Figures 2.3 and 2.4 have illustrated the importance of

of cash and/or credit used or held in reserve. This

liquidity value affects the farmer’s decision on how much of his own cash

he can commit to his production enterprises. Because of the general capi­

tal shortages in the LDC’s, alternatives have to be found to reduce these

shortages. One important tool in this task is to increase the rate of

saving in order to generate investible funds, or to increase the incentives

to commit to production the savings that are available. Equally important

is the development of an adequate structure to transfer these investible

funds from savers to investors. The development of such a structure will

require among other things, to promote a system of financial intermediaries,

private or public. It involves a long-run program to improve the financial

markets.

urgent, if they have to produce enough food to help avert the various

food shortages mentioned in Chapter 1, and to increase their own income

in order to meet their increasing consumption requirements. The private

sector’s supply of these funds to the small farmers has proven inade­

quate in terms of their size and their costs to the borrowers. As a

consequence, the public sector has been compelled to intervene in these

loans to small farmers. The government in Cameroon as in other less

"liquidity value"

In the particular case of the small farmers, the solution is
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developed and more developed countries has established several farm loan

These programs have had mixed results in terms of their impactprograms.

The reasons behind these

mixed results will be fully discussed later in Chapters 4 and 5.

2.3 Nature of the Problem:

In the previous section, it was established that limited access

of the small farmer to off-farm capital seriously constrains his ability

to increase his output and his productivity in response to

This is particularly true in the subsector of food pro­rising demand.

duction.

The government has attempted to meet the small farmer’s need for

capital by providing him with loans at concessionally low interest rates.

These loans are intended to allow the small farmer to increase his output

to generate a greater marketable surplus and to improve his income,

as mentioned in the previous chapter.

These loans have been limited in amount as a consequence of a

general shortage of public funds, and in range of permissible use, in

order to secure an increase in the output of some specific products for

which funds are disbursed.

On the other hand, the government programs have been very costly

due to a general shortage of capital with its resulting high opportunity

cost, and to nearly prohibitive administrative and default costs. As a

the current credit programs have been them-result of these high costs,

selves limited in terms of success with respect to meeting the govern­

ment’s objective as stated in the introduction, namely, a substantial

so as

a continuously

on aggregate production and on farmers’ income.
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increase in the aggregate output and in farmers’ income. Another direct

consequence of these high costs has been the limitation of the programs

in terms of their outreach. Relatively few farmers indeed participate

in most of these programs. One immediate concern of the programs should

therefore be how to reduce their costs and, ipso facto, how to extend

their outreach.

The high costs of the programs, as mentioned above, result from

high opportunity costs of capital, high administrative

costs, high default costs, and concessionally low interest rates charged

to farmers. Among these four causes, the opportunity cost of capital is

evidently beyond the control of the program planners. If we assume the

conditions of a perfect or near perfect market (which is not entirely an

unrealistic assumption) then we can conclude that there is very little

the planners can do to reduce the cost of capital.

to the organization and performance of the programs. In addition, there

exists some trade-off or some inverse relationship between the size of the

administrative costs and the rate of default. Given that everything else

remains as it is, an attempt to reduce the size of administrative costs

will very likely increase the default rate, and conversely any attempt to

reduce the default rate will undoubtedly increase the size of the adminis-

It is therefore apparent that in order to improve thetrative costs.

structure of administrative and default costs, an organizational change is

imperative.

it may require some socio-political reorientation. The nature of such a

change will be discussed later in the study.

four main sources:

Such a change cannot be effectively achieved overnight; as

The administrative and default costs are, to some extent, related
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only the concessionally low interest rate as a decision variable in the

search of devices for reducing the costs of the program, under the current

organization. This study focusses sharply on these concessional interest

rates as their upward readjustment will be shown to be crucial even for

the reorganizational problem.

Specifically, this policy of concessionally low interest rates,

low in the sense that they fail to reflect the scarcity or opportunity

cost of capital, in addition to the general misallocation of resources

it creates, may lead to the following negative effects:

(i) The low rate of interest increases the already high costs

of channeling funds to farmers and hence limits the reach

of the program in terms of number of participating farmers.

(ii) Some farmers perceive such funds as temporary and

will take advantage of the program by defaulting (which

increases the cost still further) in expectation of falling

back on their traditional sources of funds.

(iii) Low interest rates, when generalized in the whole economy,

save (yet, the key role ofwill not create incentives to

savings in the process of economic development is widely

accepted), or when savings do take place for contingency

purposes, they are usually kept in non-productive (hence
*very costly) forms such as cash and jewelry.

*It could be argued that under inflationary conditions the holding of 
gold or jewelry or other physical assets is less costly for the 

Holding cash and gold also contributes to the liquidityhoarders, 
management of the hoarders.

"cheap"

From the brief statements above, it is clear that one is left with



36

(iv) At low interest rates, the supply of funds is inadequate to

meet the demand; a rationing system, with all its subjectivity

is necessary for allocating the available funds.

(v)

These subsidized rates constitute a regressivesumers.

system of income redistribution as we shall expand later on

in Chapter 4.

The situation described under (iv) above may be illustrated

graphically as follows:

Interest rate i

Supply

emand

Figure 2.5: Effects of Low Interest Rates on the 
Supply and Demand of Funds

Amount 
of Credit

^c

income transfers favoring participating farmers and/or con-

CEC1 C2

In the interim, such interest rates may create undesirable
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In the diagram (Figure 2.5), at the realistic market interest rate,

ig, there is an outstanding amount of forthcoming credit C At theE‘
government concessional interest rate i the farmers would like toc’

At that concessional rate, the

is to1 c
be achieved by economic means. Filling this gap requires huge sums of

money which most governments in LDC’s cannot afford. In case the govern­

ment is unable to provide the amount CnC , then credit available to12
farmers will be reduced to C and the farm output would be proportionately1
reduced (assuming that credit is exclusively intended for production

inputs). Lower interest rates would be advantageous to borrowing farmers

but not if they are achieved by reducing the amount of funds available

for farm loans. The suggested increase in the rate of interest to be

charged to farmers will increase the project revenues, and thus allow

its outreach in time and space. This increase will help the project to

farm output.

Another limitation of the government credit program, as already

tion implemented by providing loans in kind). It is the contention of

this study that such a restriction may not allow the farmer to allocate

his resources efficiently, and that therefore, his welfare, identified

as his total income or profits, will be lower under such a restriction.

The study will attempt to verify this contention. Assuming that the

contention is upheld by the findings, then it would be clear that a

borrow

C , if the lower rate, i z

but the supply is onlyC . .

government will need to fill the gap C

mentioned, is the restriction imposed on the use of loan funds (restric-

better meet one of the government’s objectives, increase in aggregate
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rapid or optimal increase in aggregate output will require, among other

things, the relaxation of such a restriction. The relaxation of this

restriction would also reduce administrative costs—and perhaps default

ceeds leads borrowers to value the credit more highly and thus to protect

it by meeting loan obligations

2.4 Objectives of the Study:

General Objective:

Several agricultural projects show high economic rates of return

for the whole economy, and even higher financial rates of return for

participating farmers [25]. Some of these projects may show very low to

negative financial returns to the public agencies in charge of the pro­

jects [43]. These negative financial rates of return which result from

prohibitive costs of the agency as mentioned under (i) above, invariably

limit the expansion of the project and therefore limit the gains for the

whole economy as well as for the farmers.

The general objective of this study is to determine what modifica­

tions would be necessary within the current program in order (a) for the

economy to benefit more from these high returns through a reduction in

the high costs the lending agency incurs, thus making it possible for

and (b) for the participating farmer to maximize his income. In essence,

the study attempts to identify what conditions are required to make the

projects financially viable or self-supported, at least to an acceptable

more farmers to benefit from the above mentioned high financial returns;

costs as well, inasmuch as less (or un-) restrained use of loan pro-
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degree, on a permanent basis, since it appears that the continuation and

the expansion of the program under the current policy, let alone the

heavy drain they require on public resources, may be financially not

Major Objectives of the Study:

To determine the effects of low interest ratesI.

financial performance of the lender and borrower and the

impact on the overall performance of the agricultural economy.

II. To evaluate the effects of the restriction in the use of loan

funds (loans in kind) on the efficiency of capital use.

To determine the effects of liquidity management on the farmers’III.

financial behaviour.

Specific Objectives:

(i) To assess the economic and financial returns for the plantain

project, and the financial returns for the participant farmers.

On the basis of returns established in (i),(ii) to determine an

interest rate that would permit the project to reduce its costs

within the constraints imposed by the farmers’ profitability

or their financial returns and aggregate production require­

ments .

(iii) To evaluate the effect of relaxing the restriction imposed

the use of funds on the efficiency of factor use amongon

plantain producers. The relaxation of this restriction has

to take place under another constraint set to secure adequate

aggregate production.

achievable in the longer run.

on the long-run
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(iv) To determine the impact of the government credit program

on the small farmer when the latter views the program as
permanent.

2.6 Methodology:

The establishment of various returns as specified under specific

objective (i) above will be achieved by the use of the capital budgeting

technique. A cost-benefit analysis will provide the level of economic

return of the project on the whole economy, and the financial returns to

the various participants.

The government agricultural project to be evaluated in this study

is the plantain project, a multipurpose agricultural project around

A preliminary study of the plantain project, using projection data

did reflect a very high economic rate of return of about 44 percent and

an even higher financial rate of return for the participant farmer; 84

The study on the other hand showed very high financial lossespercent.

for the loan agency. The negative returns were attributed mainly to high

administrative costs, high risk premium, and low interest rates charged

to farmers for the use of funds [48].

In a similar agricultural project, though of greater economic

impact, the Ivory Coast Cocoa project showed estimated economic rate of

return of 35 percent, financial returns of 56 and 52 percent to the farmer

and government, respectively [25].

A Tamil Nadu Agricultural Credit Project shows projected financial

returns of the order of 27-30 percent for the project [25].

Yaounde, the capital city of the United Republic of Cameroon.
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The fact that the plantain project shows very large financial losses

whereas relatively similar projects in other countries show high financial

gains for the project indicates that there is room for improvement in the

financial management of the project. Administration costs and the risk

Any

improvement in these two areas will therefore require some organizational

or institutional reforms, and such reforms, I already mentioned, cannot

be expected to be successful without a relatively long period of experi­

mentation. Reducing the administrative costs and the risk premium is

therefore a somewhat long-run approach. Any immediate improvement hence

necessitates an increase of the project’s returns, by charging the

farmers a higher rate of interest. Interest payments constitute the

only reliable source of revenue for the project. This explains why the

study focusses sharply, though not exclusively, on the lending component

of the project.

While the preliminary study relied entirely on planning data to

obtain numerical estimates of costs and returns, the present study uses

a combination of planning, record and simulated data for estimating these

The limited record data were provided by the project head office.figures.

In addition to these data a survey was conducted to generate some

additional data needed in the analysis.

The profitability estimates established under specific objective

(i) along with the cost figures will serve as a basis in searching for

solutions capable of reducing the costs to the public agency, and of

above, are somewhat deeply rooted in the current organization.

premium, two of the major elements of the cost structure, as mentioned



maintaining the willingness and the ability of farmers to still partici­
pate profitably. It is hypothesized that a considerable increase of

the interest rate currently paid by the farmers is possible with the

farmers still operating at a profitable level.

the rates they actually would pay in order to obtain additional funds

from alternative resources. In other words, the constraint on how much

the interest rate can be increased is dictated by (1) the rate of return

of the farmer, which is reflected in his ability to repay the loan and

(2) the requirements of aggregate production.

Conceptually, one can envision a schedule of the amount of funds

the farmers are willing to borrow as a function of the interest rate they

have to pay. Such a schedule could be interpreted as a demand curve for

loan funds, which is inversely related to the interest rate. It is

equally possible to conceive the farmer’s output as a function of the

funds available to him (assuming that funds are disbursed for the sole

purchase of various production inputs). The diagram below illustrates

how the interest rate affects the size of borrowed funds and subse­

quently the aggregate farm output.

Figure 2.6a shows (as expected) that the higher the interest rate,

the less farmers are willing to borrow, since the interest rate represents

the cost (or price for the lender) of funds, hence a negatively sloped

ability and willingness, when confronted with alternatives, to absorb

The basis for increase will be, (a) the high financial rate of

return enjoyed by farmers under the current policy, (b) the farmer’s

additional funds, (c) the actual opportunity cost of capital, and (d)



43

demand curve (M). Figure 2.6b illustrates the positive effect of borrow­

ing on production, the more the farmer is able to borrow (for production

purposes) the more he can produce at least up to a certain point. The

product curve (Y), positively sloped, but with a decreasing rate of

increase, exhibits the well known diminishing marginal productivity of

funds (or of inputs purchased with these funds).

10

8
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4
(M)

0 ------- 1-------------Borrowing300100 200
Figure 2.6a:

the Interest RateOutput
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Figure 2.6b:
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Note that at a 6 percent interest rate, the fanner is willing to

borrow 200 units of funds (Figure 2.6a). With these 200 units, he can

units of output (Figure 2.6b). When the interest rate is

increased to 10 percent, the fanner is now willing to borrow less than

units of output. It could be

increases the rate of interest it charges the farmer, then it foregoes

some output, and if increasing aggregate output is one of the objectives

of the program, and it is, then increasing the interest rate may be a

defeating force for that particular objective.

In practice, however, the financial environment of the small

farmer does not allow him to respond in the way indicated by such an

economic theory. The amount the farmer can borrow is relatively fixed

by the lender (at least for the particular case of the project under

study). There are lower and upper limits determined by what the planners

have set as minimum input requirements and financial resources of the

projects, respectively.

cheaper alternative source of funds, (b) there is no alternative use

(c) leisure is not an economic good for the small farmer,for his labor,

and (d) there are incentives for a higher income, then we can conclude

the farmer will borrow atthat as long as his net return is positive,

least the minimum amount of funds required per unit area, regardless of

the level of interest rate. Under these conditions, the aggregate

output constraint which is an constraint will be

met at least at the lower limit.

If we assume that (a) the small farmer has no

"equal or greater than"

produce Q6

100 units of funds, and produces only Q 

argued, therefore, on theoretical grounds, that if the government
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While the demand for funds (M) was shown to be dependent on the

such as rate of return, equity capital, liquidity or

Various studies [77,82] have shown in fact that the small farmer

is more responsive to an increase in the size of loans and to the liberali­

zation of their uses than he is to the changes in the interest rate.

Therefore an increase in the interest rate within a certain range may not

Further, thisnecessarily have negative effects on aggregate production.

increase in the interest rate may render more difficult the transactions

These transactions (bor-of borrowed funds (or inputs) among farmers.

lending to other farmers) often are causes of low repayment fromrowers

farmers whose production has failed to increasethe

The changes in interest per se,because of lack of additional inputs.

therefore, will be assumed to have minimal or negligible effects on

(M) as:

t’

= Demand for funds at time, t;

t;

M t
Where:

A sufficient number of observations on all these variables may 
enable the estimation of this demand function, by using a multiple 
regression model.

Et’

I
Rt+1
E t
L t
U t

Rt+1’

interest rate, it should be noted that in real life, it depends on several 
* other factors,

"borrower-lender"

credit reserves, etc.

= Rate of interest in percent,
= Expected rate of return at time,
= Equity capital at time, t;
= Liquidity or Credit reserves at time, 
= Disturbance term at time, t.

at time, t;
t+1;

*It is therefore conceivable to express the demand for funds,
■ £<It’ Rt+1- Ef V ut>
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production. Their effects on the costs and revenues of the project and

In order to achieve specific objective (iii), a survey was con­

ducted to determine how farmers generally feel about this restriction in

the use of funds. In addition, a mathematical programming model is used

to determine the potential effects of this restriction on the efficiency

of resource allocation by the farmer. In other words the mathematical

model provides results on production and profits after the restriction

has been removed, and these results are compared with those of the current

situation.

the farmers are evaluated through some ’’simulations. ”
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CHAPTER 3

ANALYTICAL PROCEDURES AND SOURCES OF DATA

3.1 Analytical Procedures:

lytical tools will be used: a capital budgeting or cost-benefit analysis

technique, and a mathematical programming (linear programming) technique.

3.1.1 Capital-Budgeting or Cost-Benefit Approach :

Capital budgeting is often defined as a procedure for processing data

in order to produce information relevant to an investment decision. It is

therefore a means of helping planners make their choice on various invest­

ment alternatives.

There are various criteria for evaluating investment proposals

through capital budgeting, such as the pay-back period , the simple benefit­

cost ratio or the accounting rate of return, the net present value (NPV) ,

and the internal rate of return (IRR)•

The payback period and the accounting rate of return procedures fail

to take into account the time pattern of returns and the time value of

money and therefore are not theoretically very sound, even though they are

The NPV and IRR procedures reflect the differenceused by many investors.

between the present value of a stream of future income and the present

value of all cash outflows, all discounted at some

rate.

"appropriate" discount

In order to achieve the major objectives of the study, two main ana-
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The Net Present Value Criterion:

Mathematically, the net-present value of an investment proposal with

a lifetime of n years, may be given as

(3.1)

represents a net cash flow for each period, k,

In a condensed form, equation (3.1) can be expressed asthe discount rate.

(3.2)

The proposal is accepted ifwhere At is the net cash flow for period t.

if not, it is rejected.

The Internal Rate and Return Criterion:

The internal rate of return of an investment proposal is the discount

rate that equates the present value of the expected cash outflows with the

Mathematically it is represent­present value of

thated by that rate,

(3.3)4-

In the equation above, it is assumed that the initial cash outlay or

time 0.cost occurs at

(3.3) can be expressed asEquation

= 0 (3.4)

where At is the net cash flow for period t. The rate of discount, now

NPV = A o

n
I t=o

An
*(1+r )

•• An’

* 
r >

nNPV = 2
t=o (1+k)

where each A , o A1 •

A1_i_ -- ±--  4.(1+k) +

- = 0 n

A2

A1
* (1+r )

A n
(l+k)n

At  
t

A2
-- T7 + • • • +(1+r )Z

the NPV is equal to, or greater than, 0,

2 + +(l+k)Z

A + o

the expected cash inflows.
* r , such

At 
(1+r*)11
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is given the name internal rate of return.

The acceptance criterion generally used with the internal-rate-of-

required rate of return, also

known as the cutoff rate. In practical situations the cutoff rate would be

the borrowing or lending rate or the prevailing interest rate, the opportun­

ity cost of capital. The proposal is accepted if the IRR is at least equal

to the cutoff rate, if not, it is rejected.

The above formulas are derived under the assumption that monetary

payments, interest-compounding, and discounting all take place at discrete

In other words, these formulas are used if the interest ispoints in time.

discounted once,

If interest is compounded continuously, or if x, the frequency of com­

pounding, approaches the value of infinity, then the terminal value of a $A

(3.5)

by definition is equal to the base of natural or Naperian logarithms, denot­

ed by e 2. 718.

More generally, if $A is invested at an annual rate of r, compounded

continuously, the value of the investment at the end of n years is given by

the number

(3.6)

x
, which

investment compounded at 100 per cent per annum, at the end of one year is 
k given by the number

return method is to compare the IRR with a

nx
lim A (1 + —) xX-W

1 x lim A (1 + —) 
x-x»

For an investment of $1, equation (3.5) becomes lim (1 + —) 
x

twice, ..., or x times per year.

*For more details on this mathematical section see Mao, J. C. T. [50] and 
Van Horn, C. J. C. [81].

1
x
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(3.7)

It follows from equation (3.7) that the present value of $A due n years

dollars.

If the above investment is expected to generate cash of f(t)At dollars

between t and t + At, where t is a point in the interval 0 <_ t < n, and if

the annual interest rate is a constant the present value of the cashr,
stream is approximated by the expression

(3.8)At

As the division of the interval becomes smaller and smaller, that is,

as t approaches zero, the above expression becomes the integral

n
(3.9)dt

o

which is exactly the present value of the cash stream, where rt is the

discounting factor which converts future dollars into present dollars.

Both equations (3.2) and (3.4), expressions of NPV and IRR, respect­

ively, can be rewritten in a form that assumes not a discrete discounting

time period, but a continuous discounting time period. Under this new

assumption then (3.2) becomes

n
dtNPV = (3.10)A o

S f(t)e rt

If we let — = h, then (3.6) may be rewritten as

n hrn 
lim A(1 + £) n

from now, discounted continuously at an annual interest rate of r, is equal

f(t,Ao)e~kt 
o

A/ \”rn to A(e)

f(t)e rt

= A(e)rn
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Equation (3.4), which represents the IRR becomes

n
(3.11)

In equations (3.10) and (3.11), A

time t = o. All other symbols are defined as previously.

In this study, the IRR measure will be used, since this measure is

used by the World Bank for practically all its economic and financial

analysis of projects. The same measure is equally used by most other inter­

national financing agencies.

Cost-Benefit Analysis:

is nothing but capital

The distinction between capitalbudgeting as applied to the public sector.

budgeting as used in the private sector and cost-benefit analysis resides
n.what counts as a benefit or a loss to one partin the familiar thesis that

of the economy - to one or more persons or groups - does not necessarily
H [61].count as a benefit or a loss to the economy as a whole

A private enterprise usually comprises only a small segment of the

Whatever means it employs in pursuing its objectives, from simpleeconomy.

rules of thumb to more formalized and sophisticated techniques such as

mathematical programming models, the private enterprise is always guided

by commercial criteria that require revenues to exceed costs; it is guided

*Cost-benefit analysis will be used in this study in a restricted sense.
Though many writers use capital budgeting and cost-benefit interchangeably, 
this study will use cost-benefit analysis as an exclusive tool for eval­
uating public projects. From the private point of view, the benefits and 
costs are limited to those internal to the operation of the project, but 
from the social point of view the externalities must be considered.

*In a simplistic fashion cost-benefit analysis

is the cost of the investment at o

a
f(t,Ao)e-rt 

o
dt - A = 0 o
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by a profit motive. Cost-benefit analysis as used here, further differs

from capital budgeting in the private sector by the interpretation of

revenues or benefits and costs in the public sector.

explain this different interpretation. In cost-benefit analysis, the

economist will attempt to price or measure these externalities while they

go unnoticed by the accountant of the private enterprise. On the other

in social accounting.

The economist in charge of a cost-benefit appraisal of an investment
n is not asking a different sort of question fromproject, in essence then,

it [61].that being asked by the accountant of a private firm’ The economist

asks the same sort of question about a wider group of people, about the

He substitutes the less clear concept of socialwhole society or economy.

benefits for the more precise concept of revenue of the private firm and

the concept of social or opportunity cost for the costs of the private

firm.

Therefore, in order to achieve my first major objective as stated

attempt will be made to redefine the costs and benefits such that

they reflect as accurately as possible their total social impact. Then the

technique of capital budgeting will be used to derive the various rates of

above, an

hand, some costs and returns relevant to private enterprise are irrelevant

*An external economy or diseconomy occurs when an action taken by an 
economic unit results in uncompensated/or unpriced benefits or costs to 
others. Baumol and Oates provide the following definition.
"An externality is present whenever some individual’s utility or pro­
duction relationships include real (that is, nonmonetary) variables whose 
values are chosen by others (persons, corporations, governments) without 
particular attention to the effects on A’s welfare" [Baumol and Oates 
1975, p. 17].

*The familiar concept of external economies or diseconomies helps to
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return.

3.1.2 Mathematical Programming:

Mathematical programming is an area of operations research concerned

mostly with how to allocate limited resources among competing activities

in the best possible or optimal way. This analytical tool includes both

linear and nonlinear programming. The most commonly discussed nonlinear

programming model is the quadratic programming model. The present study

intends to use the familiar tool of linear programming to achieve its

second major objective.

A linear programming (LP) model uses a mathematical model to describe

the problem of concern. The ultimate goal is to optimize a given objective

(e.g. maximize profit or minimize costs), called the objective function,

under certain restrictions, be they financial,

technological, These restrict­or otherwise.

ions are often called constraints and consist of equalities or inequalities.

means that the mathematical functions in the modelThe adjective

are required to be linear in both the objective function and constraints.

Mathematically, the single period linear programming model may be

specified as

(3.12)Z =Maximize

n
(3.13)subject to i i = 1, . n

(3.14)and

c.X.J J

n
Z 

j=l

n
E 

j = l

j = 1, ...,

physical, political, social,

’’linear”

a. .X.J

fiscal, functional, legal,

x. > 0 J ~
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where Z = Value to be maximized or maximand

activity for valuation of the objective

thX. = The level of the jJ
constraint in a unit of the

th= Constrained level for the i constraint.

Equations (3.12) (3.13) and (3.14) above are the objective function, the

system of constraints, and the nonnegativity constraints, respectively.

The following assumptions underlie every linear programming model:

(i) Additivity: The total output must be the summation of output of

each activity, and the total resources used are also the summation

of resources used by each activity.

(ii) Deterministic:

known constants.

(iii) Divisibility: All activity units can be divided into any fract­

ional levels, so as to allow non integer values for the decision

(iv) Finiteness:

(v) Proportionality: For each activity, the ratio between two inputs

and between input and output is constant.

The linearity requirement assumed earlier is guaranteed by assumptions (i)

The model is specified as a single period linear programmingand (v) above.

If the production or marketing process is to extend over one period,model.

then a multi-period LP model will be used.

In order to evaluate the effects of the restricted use of funds on the

efficiency of factor use, as specified under the second major objective,

. th J

.th J

activity
th

i= The rate of use of the b 
activity

All the parameters of the model (c^, , b±) are

variables (X.).J
The number of competitive activities has to be finite.

aij

aij

b.i

C. = Contribution of the 
function
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constraint on the level of working capital (loan funds available).

This study’s hypothesis is that relaxing the restriction on the use

of funds will improve the allocation of resources resulting in higher output

and profits for farmers. In order to guarantee that the overall objective

of increased aggregate output will be met, constraint is introduceda new

a production quota per producer.as

This particular aspect of the study is intended to test the hypothesis

that loans (limited in size due to limited supply of loanable funds) ata

low interest rates and specific in their use are conductive to the increase

of small farmers’ output, and to the improvement of their economic status

or welfare. This hypothesis is implicitly held by the public planning

board.

This study maintains that this policy not only does not lead to an

improvement in the economic status of the small farmers, but that it leads

to an inefficient allocation of resources as well as to the many negative

effects identified under the definition of the problem. The study attempts

to evaluate the effects of this use constraint on production, profits, and

The importance of the liquidity preferencefactor use by the small farmer.

concept as briefly introduced in Section 2.2 of Chapter 3 is also evaluated

by its inclusion in the model.

The hypothesis of this study therefore is that factors other than

such as more flexible use of funds and an increaselower rates of interest,

in the average size of unit loan are most conducive to farmer’s economic

While a LP model such as the one briefly describedand social improvement.

above can be used to measure the importance of the flexibility in loan use,

that of the average size of a unit loan can be visualized through a

these restrictions on the use of funds will be relaxed and condensed into a
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mathematical formulation of the rate of growth of the farm firm as developed

by Hopkin, Barry and Baker [37].

According to them, the rate of growth of the firm can be expressed as

(3.15)

where G = Rate of growth of equity,

D = Debt or total liabilities,

r = The net rate of return,

i = Average interest rate paid on debt,

E = Equity capital

t = Tax rate,

c = Rate of consumption.

If we assume that the economic improvement of the small farmers can

be adequately described by the increase in his disposable income, his

disposable income here, being identical to his returns from farming, then

it is possible to adjust the preceding formula so as it represents the rate

Then the rate of growth may be re-of growth of total returns after tax.

formulated as follows:

G = [77 (r-i) + r][l - t] (3.16)

Where Q = Total net revenues

The crucial importance of debt, (D), is evident from (3.15). The term

(1-c) has been dropped as the distinction between the firm and the household

cannot be made in the case of the small or subsistence farmer. Therefore

the size of debt constitutes a major factor in the growth of the small

farmer’s income, assuming that the net rate of return (r) is greater than

the average rate paid on debt (i). Because of the flat tax rate in the

O = Q

AFG = = [D/E(r-i) + r][(1-c)(1-t)]

D
Q
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before tax. In this case, equation 3.15 becomes

(3.17)

The current government program with its low interest rate and limited

loanable funds calls for an inevitable rationing or subjectivity in allo­

cating the restricted funds to the many qualified farmers. It leads in­

evitably to some distortion in income distribution in favor of the already

larger farmers, who present a greater potential or ability (but not

necessarily willingness) to repay.

If the current policy is to be continued, then measures have to be

found to redress these distortions. This may be achieved through several

methods, among which, higher income tax or sales tax to be paid by partici­

pant farmers, the tax receipts being used to increase loanable funds. This

approach could be used to generate more funds so as to lend to the smaller

farmers.

This approach may not be quite effective in Cameroon because of the

Since the flat tax is historicallyflat tax system in the rural areas.

inflexible downward for a given farmer, most farmers will be reluctant to

participate, on the basis that once they enter the program, they will be

charged a higher flat amount of tax,

This amount will have to remain the same for sometime regardlessincome.

the consumers who may be beneficiaries of the programs by paying lower

A2 =
Q

*By sales tax here, it is to be understood that a given percentage of the 
selling price (the price is determined by public officials) will have to be 
withheld by buyers for remittance to the Government.

of whether they borrow or not.
* A form of sales tax to be paid by farmers or some sort of taxation on

G = [j (r-i) + r]

on the expectation of their higher

rural areas, the growth rate may be expressed relative to net returns
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prices resulting from increased production could be devised.

The difficulties experienced today in collecting taxes in the rural

areas and the irregularity of sales of plantain reduce the appeal of any

form of taxation, because of the problems involved in implementation. The

study will not explore these avenues, though they could be successfully

studied.

It is the contention of this study to show that a simple increase in

the interest rate on loans with some relaxation on the use of these loan

funds will be more effective in meeting the government’s objective of

greater aggregate farm output and the farmer’s objective of increased in­

In addition, this modification willcome or improved economic status.

lessen the income distribution distortions.

The higher interest rate will achieve these three objectives by (a)

reducing the financial losses and thus, increase the outreach of the

The flexi-iaries of the project in order to increase the loanable funds.

bility in the use of funds by the farmer will allow him to allocate his

resources between production and consumption so as to maximize his own

welfare or utility [75,80].

Data and Their Sources:3.2

Description and Sources of Data:3.2.1

One major objective of this study as already mentioned in Section 2.3,

is to determine the effects of the current policy on farm loans in small

farm agriculture, namely the policy of concessional rates of interest, on

the long-run financial performance of both the lender and the customer. In

order to achieve this objective, detailed information was needed on the

programme, (b) capturing some of the windfall gains to the major benefic-
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different operations of an agricultural lending project, in this case the

is a multipurpose agricultural project including

It is part of the Food

Section 1.2). One of

the major activities of the project was to supply small farmers with off-

farm inputs for plantain production. Though MIDEVIV is actually interested

in nearly all food crops, a special emphasis is placed on plantain (Musa

Paradisiaca) production, because of its relative importance in the diet of

the region as was already mentioned in the introduction.

Since we are interested in determining both the economic or social

and the financial returns of the project, data on its cost and return

activities were needed. On the cost side, figures related to the salary of

management and extension personnel were needed, as well as the cost of

materials and equipment, vehicles, supplies, family and hired labor, etc.

data on farm output,On the return side, interest payments, etc., were to

be found.

In the research plan, it had been hoped that all these data could be

obtained from the records of the head office of MIDEVIV. However the actual

organizational set-up of the project was found to be very different from

the planned set-up. Figures on costs and especially on returns were

difficult to find and even when found were impossible to sort out. As an

example, the farm sales of the project originated not only from the project

output, but from other sources as well.

*For more details 
Ceinture Verte”

Development Authority, or MIDEVIV (see footnote on

plantain project with its lending component.

The plantain project

"Operation

extension, marketing, loans and even research.

In this case, the returns could not

on the organization of the plantain project, see 
[56].
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be directly related to the costs, and for our purpose, this relation needed

In view of the absence of most needed recorded data andto be established.

of the inadequacy of others, we had necessarily but reluctantly to resort

to planning data. These planning data, however, had to be slightly modified

so as to reflect some on the field observations and to meet our particular

purpose.

The second set of data used in the programming section of this study

is derived from a survey conducted in five administrative divisions of the

These 5 divisions where chosen mainly because theySouth-Center province.

surround Yaounde and constitute the major food and most of the plantain

These 5 divisions are Lekie, Mefou, Mfoundi, Nyongsuppliers for the city.

In nearly all the area covered by the survey eachand Kelle, Nyong and So.

Most of the crops produced enteredfarmer produces a wide range of crops.

the market only marginally, except for cocoa and plantain. Since our

research is centered on commercial plantain producers, the population of

several commercial plantain farms recent­

ly established had not yet entered their productive stage.

The survey provided information on the following broad areas:

personal information on producers, farm operations, farm financing. Thus

some data were to be obtained on the age of the producer, the size of the

household expressed in terms of its daily calories requirements, kinds and

sizes of crop produced, off-farm inputs used, sales, consumption, purchases,

In several instances some needed information was entirely

This was the case for figures on arealacking or very inaccurate.

cultivated for various crops, family labor utilization, home consumption,

food purchases, borrowing in cash or in kind from the informal sources, etc.

the survey was further reduced, as

borrowings, etc.
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3.2.2 Area of Study:

As mentioned above, the area covered by this study comprises 5

administrative divisions of the Center-South province in Cameroun. Several

attempts were made to obtain record data from the headquarters of the

MIDEVIV, at the Marketing Division of the Porject, and at the headquarter

of FONADER (National Funds for Rural Development). Those attempts, did not

give usable information.

The areas surveyed is the immediate surroundings of Yaounde. Though

the actual reach of MIDEVIV is considerably wider, the study area for this

research is limited to the 5 divisions listed above.

The choice of these 5 divisions was dictated by two major consider­

ations . First, those 5 divisions are the main producers of plantain coming

into the Yaounde market, and our study has special reference to plantain.

Second, time and financial constraints restricted the survey to extend

beyond the specified time and space dimensions.

The 5 divisions included in the survey represent above 15 per cent

of the total surface area of the Center-South province, and about 55 per

The breakdown is given in Table 4.cent of its population.

As it can be seen on the table above, the area is very sparsely prop-

ulated except for the town of Yaounde and the Lekie division. Therefore,

ability is not expected to constitute a serious constraint to production,

at least with respect to quantity.

3.2.3 Population and Sampling Method:

it was not possible to obtain an exhaustive list ofFor the survey,

commercial plantain farmers operating in the 5 divisions. Our population

S

it can be said that, in general, besides the Lekie division, land avail-
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Table 4:

DIVISIONS DENSITYPOPULATION
19,855 104,800 5.27DJA-AND-LOBO
11,875 53,900 4.53UPPER - SANAGA

63.633,000 190,900LEKIE
33,030 5.07167,700MBAM

404,600 81.734,950MEFOU-MFOUNDI-YAOUNDE
6,180 12.5077,300NYOUNG-AND-MFOUMOU

12.856,400 82,300NYOUNG-AND-KELLE
21.413,615 77,400NYONG-AND-SO

65,400 5.8011,270OCEAN
8.1916,000 131,100NTEM

116,175 1,354,400 22.09Ave:TOTAL OR AVERAGE

United Republic of CamerounSource:
Ministry of Economic Affairs and Planning
Fourth Five-Year Economic, Social and Cultural
Development Plan (1976-1981). Provincial Programmes.

AREA IN
SQUARE km

Centre-South Province: Population Breakdown 
(1977-1975 Estimates)
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therefore is derived from information compiled from three main sources:

(a) the MIDEVIV Production and Marketing Divisions, (b) the headquarters of

(c) personal visits at the head offices of the 5 divisionalFONADER,

delegations of agriculture. From these different sources, we obtained a

population size of 120 farms or about 150 farmers. A subsample of farmers

were drawn in each division using a table of random numbers. The size of

each subsample was weighed by the size of the sampled population

particular division. derived a sample of 70 farmsFrom these subsamples, we

by summing up the 5 subsamples, which represented about 58 per cent of the

population. From this sample of 70 we obtained 51 respondents or about 72

per cent of the sample and 42 per cent of the population.

The interviews were conducted mainly by two professional interviewers

on a personal basis following a written questionnaire. Because of the

financial limitations imposed, it was not possible in spite of our wish to

pretest the questionnaire.

*Population here should be understood on a purely statistical sense, namely, 
the totality of the set of objects currently being considered. The popu­
lation here is the sampled population, though the attempt is to study the 
target population (For distinction between sampled and target population, 
see Snedecor, P. 30 [76].

* of the
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CHAPTER 4

4.1 Interest Rates and the Aggregate Capital Market:

4.1.1 Role of Interest Rates:

Interest rates represent the price of the future in terms of the

In other words, they are relative prices.present. At equilibrium then

the interest rate indicates the marginal rate of transformation of present

production into future production. It also determines the marginal rate

of substitution between present and future consumptions, and this latter

rate is dependent on individual and social tastes and preferences. These

rates deeply affect savings and investment versus consumption decisions,

and these decisions are critically important to economic growth and develop­

ment.

Interest rates are the price (for lenders) or the cost (for borrowers)

Low interest rates tell savers

High rates of interest tell consumers thatbe easily provided for.

the future is expensive and that savings will be highly rewarded.

High rates of interest remind investors that funds are scarce

Rates of interest are also theand that capital goods will be expensive.

relevant prices in financial markets.

As the price of an input, the rates of interest will affect the 

for temporary ownership transfers.
not to bother with savings, that the future is cheap and will

capital intensity of the production process, that is, they affect the
~ r»

ECONOMIC, FINANCIAL, AND SOCIAL EFFECTS 
OF THE POLICY OF CONCESSIONAL RATES OF INTEREST

"choice of techniques".
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4.1.2 Interest Rates Policies in LDC’s:

In most LDC’s, rates of interest are very low (-2 to 8 per cent in

real terms) relative to the scarcity of capital. This policy of low

interest rates is a deliberate and conscious choice. The policy is in no

way an innovation by LDC’s, one may be led to believe, but an imitationas

of interest rate policies as practiced in some advanced countries. Such

policies in many instances have been recommended to the LDC’s by some

development

GONZALEZ-VEGA [26,27] has identified two types of reasons underlying

the adoption of these low-interest policies in the formal financial

reflects the general nature of financialmarkets.

and monetary policies in LDC’s. The second type is directly related to

problems surrounding agriculture in general, and particularly small farm

agriculture.

At the macro-economic level, most LDC’s economic-policy-makers have

deliberately excluded interest rates as a policy instrument or tool.

Policy-makers in LDC’s, as Gonzalez writes

implications of usurythe nominal level of the rates and with the

been reported in Cameroun) than with the possibility of enlisting the rate

of interest as a powerful instrument for development”.

The low level at which interest rates have been maintained is based

Keynesian theories of unemployment and depression. But it has to beon

recalled that this Keynesian analysis was based on the specific conditions

of advanced economies and the results are not directly applicable in LDC’s.

At the micro-economic level the low-interest-rate policies of the

LDC’s are based on the orthodox assumption that little voluntary savings

’’moral”

’’have been more preoccupied with

The first type of reasons

(in spite of these measures, usurers’ rates as high as 360 per cent have

’’experts”.
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capacity exists in rural areas. This lack of adequate savings limits the

small farmer in the proper exercise of his economic choice. The limited

net worth of the small farmer leaves him dependent for loans upon high cost

lenders, called lenders. These limitations seriously affect

the small farmer in terms of his choice in production, marketing and even

consumption.

In order to stimulate the small farmer to adopt some newly developed

or introduced technology, and to reduce his dependence on high cost lenders

(who keep the small farmer in the perpetual condition of subsistence

producer), it is argued, the public sector or some institutional credit

agency has to supply the small farmer with lower cost capital.

Though appealing the reasoning suffers from the failure to specify

The most logical referencethe basis for reducing this cost of capital.

for reducing this cost is to look at the opportunity cost or the rate-of-

return of capital.

By setting the interest rates on credit-savings unusually low (much

lower than the opportunity cost of capital), small farmers are penalized

they are limited in their access to the institutionalFirst,in two ways:

channels of credit (since these low rates lead the lenders to select only

borrowers with excellent credit ratings). Second, they are denied access

significant rate-of-to financial saving instruments which could

return.
In summary, the LDC’s have kept interest rates far below equilibrium

They have, in so doing, consciously rendered them inoperative.levels.

the aggregate capital market (urban

The next section will briefly discuss this impact.and rural)?

What is the impact of this policy on

earn a

’’informal”
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4.1.3

In formulating the nature of the research problem in Chapter 2,

Section 2.2, it was clearly pointed out how the policy of low interest rates

affects the loan program, mostly with respect to its financial performance

(hence its survival), its reach, its distributional effects, In aetc.

these interest rates are said to be low because

they fail to equate the demand for and supply of credit, as shown on

Figure 2.3. These rates are therefore below equilibrium rates.

The Aggregate Capital Market:

The classic argument against these below equilibrium rates is that

they impoverish an economy by deepening the imperfections of the capital
if [35].the most fundamental of all kinds of market imperfectionmarket

They create excess demand for the factor that is already scare, that, is

capital (at least in the LDC’s), and increase the excess supply of those

complementary factors, labor in particular, that are plentiful. Subsidi-
ttdistracts an economy from the processeszation of the interest rate thus

and products that make best use of relative factor supplies and shrinks
it [74]. In lagging economies inthe frontier of production possibilities

these rates are prevented from doing their job, thatparticular,

reporting capital’s marginal product in alternative uses, and that of
it [74].equating demand for investment with the savings flow

In other words, they affect theefficiency of portfolio management.

allocation of savings among various categories of investments or assets,

some of them evidently more socially or economically productive than others.

Savings kept as jewelry, gold or other luxurious inventories (as the result

i

Impact of the Concessional Interest Rates on the Aggregate and 
Rural Capital Markets:

more fundamental sense,

In a more practical sense, these subsidized rates decrease the

"of
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bank-deposits for example)

have very little if any, social or economic productivity. Low interest

rates on the one hand many motivate consumers to bid more resources into

consumption whereas on the other hand, they (low interest rates) encourage

investors to bid them away from consumption into less productive invest-

This conflict can be resolved only by the device of credit ration­men ts .

ing.

The policy described above, referred to as the strategy of

by Edward Shaw [74] is partly responsible for the high unemploy­

ment in lagging economies. Scarce savings indeed supply labor inadequately.

A relatively small propor-labor market.

tion of the labor force is recruited for capital-intensive enterprises that

benefit from low prices for capital, foreign exchange, domestic inputs.

Unionized industrial labor is granted minimum-wage rates that, despite the

erosion of its purchasing power during inflation, draw rural labor into

The limited savings available flow to capital-intensiveurban unemployment.

production even though capital is scarce and labor plentiful, as previously

The strategy, then, conceals the comparative advantage of labor-mentioned.

agriculture and indigenous manufacturing.intensive production:

*Here, 
ics.

of the unattractiveness of the interest rates on

dual retains its common meaning as often used in development econom- 
It refers to the development of a modern sector of money economy 

alongside a traditional indigenous sector only partly monetized.
Dual labor market refers to the existence of a highly organized (unionized) 

and powerful, relatively well paid labor market in the industrial or modern 
sector, next to a indigenous, powerless labor market in the traditional 
sector, with nominal wages.
For further discussion on dualism, see Meir [53] pp. 121-152 and Higgins 
[36] pp. 380-384.

repression*'

Such a strategy, in addition to its resulting distorted capital market where 
k usury is rampant, produces a dual

"financial
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The Rural Capital Market:

While the above discussion on aggregate capital market remains valid

for the rural capital market, this sector of the whole capital market

deserves a particular evaluation, because of its relative importance (due

to the number of the potential savers and borrowers in this sector) and

capital markets exhibit a very low degree

These

markets are therefore very inefficient

capital from savers to borrowers at low costs. Various reasons can be

identified for this poor performance.

Adams [1] has identified three sets of policies that are largely

responsible for the debilitation of rural credit systems in LDC’s. They are:

(1) Distortion in the prices of products and/or inputs, under-invest­

ment in marketing facilities and in research for new agricultural

technology with the resulting very low profit margins on loan use

by small farmers.

(2) Interest rates and other policies on agricultural, loans, creating

serious distortions in the process of loan allocation by lending

**Here, efficiency just refers to the ability of the market to provide ade­
quate and low cost transactions (or ownership transfers) from savers to 
borrowers. For the market to be efficient the price (rate of interest) it 
generates has to be profitable to both the lender and the borrowers. For 
more discussion on market or marketing efficiency see Bressler and King 
[15] pp. 402-416.

of organization, in terms of their structure and performance.

in their abilities to transfer

because of the orientation of this study.
* In nearly all LDC’s, formal

*"Formal" capital markets here refers to financial institutions such as 
banks, savings and loans associations, credit associations and cooperatives. 
"Formal" and "institutional" will be used interchangeably in this study as 
opposed to "informal" markets made up of friends, relatives, local mer­
chants and individual money lenders.
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institutions.

(3) Interest rates and other policies on financial savings, which

constrain the lending institutions to continually search out-

in so doing,

limit the incentives to save in the rural areas.

With respect to our particular concern in this study, policies (2)

highly negative impact on the develop­

ment of rural capital markets. These policies, and especially low interest

rates, have limited the accumulation of savings in the rural areas. Indeed,

as we said earlier these policies are real disincentives for peasants to

defer consumption in favor of financial savings. This tendency is partic-

ulary strong in some LDC’s where rampant rates of inflation make institu­

tional interest rates negative in real terms.

The inability of formal markets to meet the needs of borrowers

results in the ridiculously high rates these borrowers pay to informal

Rates as high as 144 per cent have been recorded inlenders or to usurers..

the Ivory Coast [28] for agricultural loans. The low rates charged by

institutional credit agencies jeopardize their financial viability, owing

to the high costs and losses they incur, with revenue insufficient to off­

set the resulting lending costs.

Indeed,

peasants hold their financial saving, mainly in less productive forms such

With no incentives to hold their financialas cash, jewerly, gold, etc.

savings in reproducible financial assets, such as time deposits and others,

the farmers will, for a long time, remain outside the national capital

and (3) above are expected to have a

side the rural area for sources of funds, and,

as already mentioned above, these low rates make the
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This situation will be most damaging to capital accumulation, which is an

essential part of the developmental process. It is to be recognized

interest rates, but also to low rates of return on capital investments in

the rural areas. Indeed what is suggested here is that higher interest

rates open up possibilities for more savings, and not that they automat­

ically lead to capital formation.

Another major and continuous concern to all economic units, be they

individuals, households, private and public firms, and governments, is

their liquidity position, that is their ability to meet their cash expenses

as they become due. Liquidity is important as a tool for risk management.

Liquidity management is thus to be seriously considered by any economic

The policy of low

rates of interest may adversely affect liquidity management. Indeed, this

policy which dampens any incentives to save, and which discourages the hold­

ing of the required savings in reproducible assets, as we just mentioned

above, does probably have a negative effect on liquidity management, in the

that it leads farmers to liquidity management practices that are moresense

costly than could otherwise be achieved.

Economic and Financial Evaluation of the Plantain Project:4.2

Brief Presentation of the Plantain Project:4.2.1

The general objective of this project, which is a government project

is to create modern plantain farms in the villages around the capital city,

The project is borne out of a rapid increase in the price ofYaounde.

plantain, increasingly diagnosed as, or attributed to a shortage in supply.

unit, and it is even more so for subsistence producers.

however, that constrained capital accumulation is not only due to low

market, and their marginal propensity to save may even decrease over time.
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acceptable level.

As a multipurpose project, it intends to provide participating farmers

with technical, financial and marketing assistance. This assistance is

necessary if the participating farmers have to shift from their traditional

or subsistence production practices to modern or commercial production

patterns.

Extension: The project will provide farmers with the know-how in

plantain production. The operation of commercial farms requires new cultural

practices, fertilizer and insecticide application. Special training for

plantain production will be provided primarily by field workers who will be

in direct contact with the farmers. The former will insure through their

daily visits that all the cultural operations are performed according to

the technical specifications.

This component of the project assists the farmer by providingLoans:

him with all the necessary inputs (in kind). These inputs include fertili-

In

addition, the felling of large trees and logging are conducted by the pro­

ject personnel at no charge to the farmers. The inputs supplied to the

farmer are to be repaid in cash with a 5 per cent annual interest rate at

The field workers assist in the distribution andthe time of harvest.

collection of loans.

Because of the high default rate experienced in the first two years

of its operation, the lending component is in the process of being trans­

ferred to another agricultural lending institution (FONADER).

The funds used for these loans are from the general appropriation

funds of the government which will supply the project with the funds

The ultimate goal is therefore to increase supply and reduce prices to an

zers, insecticides, pesticides, light farm equipment and farm tools.
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necessary to finance the expansion of the project and to cover any eventual

deficit. These government funds are actually disbursed each year by the

National Fund for Rural Development (FONADER).

The project had planned to have the farmer’s output pur-Marketing:

chased by some licensed merchants. The sales were to be conducted under

the supervision of the field workers who were to insure that the purchasing

price is as specified by the project, and who will also help in the collect­

ion of loans.

Because of the lack of enthusiasm from the merchants (the profit

margins are not attractive to them) provisions have been made by the project

for the direct purchase of farm output. These operations have helped the

But financial resources are stillproject to widen its resource base.

limited as illustrated by their inability to reach on time all the supply

centers.

The project also attempts to improve the planting stock toResearch:

This research involves selection and breeding to improvebe sold to farmers.

and increase yields as well as resistance to disease and to wind. It also

carries out fertilization trials on plantain in order to determine adequate

rates of fertilizer applications.

It is to be recalled that the above presentation of the project

follows closely the planned project [56]. Some minor additions or deletions

*The whole Food Development Authority (MIDEVIV) has now expanded its action 
into the purchase and sale of food items other than plantain such 
yams, yams, palm oil . . 
main its main activity.

as coco
etc. but plantain production and marketing re­

fthave been made following some on-the-field observations.
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4.2.2 Economic and Financial Analysis:

A General View:

It is often argued that government projects should be evaluated

only in terms of their economic or social impact and not in terms of

their financial profitability, since the overall government objective

is not to achieve financial profitability. However, since social equity,

as reflected at times by income distribution, has become more and more

important to the development economist and to the political leadership,

some emphasis should be given to the financial outcomes of the various

participants or participant groups. The answer to the question,

may be determining on the decision to carry out

the project.

Therefore, along with economic analysis, some consideration

should be given to financial analysis. In short, project evaluation

should include determination of its feasibility from many aspects, and

particularly from those two aspects indicated above.

The goal of an economic analysis is to deter-Economic Analysis:A.

mine the contribution of the project to the economy as a whole, and to

further establish whether this contribution is significant relative to the

costs of the project or to the use of the scarce resources which the pro­

ject will require.

asked in economic feasibility:

Is the particular sector involved one that might 
contribute significantly to the economic develop­
ment of the country at the particular time in 
question?

"who

gains and who loses"

"1.

As suggested by Leon A. MEARS, [52] three types of questions may be
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2.

3.

Most economic analysis work will focus on answering question (3) above.

In other words, the project analyst is primarily interested in appraising

the total benefits of the project relative to its total costs. For this

appraisal he may use several estimates, of which the most common are:

Benefits-Cost Ratio:

As the name indicates, this measurement is the ratio of total benefits

to total costs, both benefits and costs being discounted to the present.

Thus

Benefit-cost ratio =

In mathematical form,

Benefit-cost ratio

(1+r)

Bt = Benefits for year tWhere:

Ct = Costs for year t

N = Planning horizon

r = Discount or interest rate

The benefit-cost ratio is extensively used as a measure of social

The value of the ratio has to be greater or equal to oneprofitability.

*Equation (4.0) can be simplified to the discount rate,It 
Ct’

N
E 
t=l 

is not really relevant in this formulation of the problem.

(4.0)*

Is the contribution apt to be sufficiently high 
to justify use of the resources involved?”

1 Present worth of benefits 
Present worth of costs

Bt  
t

Within this sector, will this project contribute 
effectively to the sector’s development? And,

so that r,

the benefit-cost ratio may be stated as follows:
N 
E

= t=l (1+r) 
N Ct 
E 

t=l
t



76

for the investment project to be undertaken. If the benefit-cost ratio is

equal to one, then the benefits are just equal to the costs and the investor

is just breaking even.

A second way to estimate the profitability of a project is through the

use of discounted cash flow measures. This discounted cash flows are

obtained by subtracting the costs from the benefits on a yearly basis and to

derive the net benefits stream which is then discounted at any appropriate

Theoretically, the best value for the discount rate woulddiscount rate.

be the

used for the project when invested in their best alternative opportunity.

The prevailing or market interest rate, or the borrowing rate for the pro­

ject to be financed, and the social rate of discount are other suggested

measures.

Baumol [8] and Pauly [67]. Whatever measure one chooses to adopt, the

major problem is to obtain an adequate value for it, and this difficulty is

compounded in the LDC’s given the nature of their capital markets. There

two major discounted cash flow measures for evaluating profitabilityare

already discussed under Section 3.1 of Chapter 3: they are the Netas

Present Value (NPV) and the Internal Rate of Return (IRR).

All the three measures of profitability indicated above—benefit-cost

and internal rate of return—are differently

efficient depending upon whether they are used as decision criterion or as

The choice of one or the other may depend alsoa ranking criterion. on

whether the alternatives we are evaluating are mutually exclusive or not.

The determination of social profitability of projects involves many

other problems which may just be mentioned, their discussion falling out of

They comprise:the scope of this paper.

For a detailed discussion on the social rate of discount, see

ratio, net present value,

"opportunity cost of capital"—that is the return of the resources
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1. The Scope and Nature of the Benefits or Costs:

At the outset there is the very important question of deciding

on the benefits and costs to be considered in the analysis. It is not a

simple issue in settling what benefits and costs should be included or

excluded in the evaluation of the project. Gittinger [25] refers to this

phase of analysis as the identification phase.

2. Market Prices Versus Accounting Prices:

The market price in some cases may not reflect the social value

or the social cost. In order to estimate the real social profitability,

inputs and outputs may have to be evaluated at

their social value better than the market prices. These are called the

The same argument may be used to adjust the wage

rate or the rate of interest.

External or Secondary Effects:3.

This is used in analyzing projects whose social profitability is

thought to be higher than the profitability from the standpoint of the

enterprise [46]. There may be external economies related to inputs and to

and secondaryoutputs which lead to

One needs to distinguish between these externalitiesbenefits respectively.

from the monetary or pecu-what is technical or technological

Prest and Turvey [68] presentninary

The problem here again remains an accurate estimation ofdistinction.

these secondary costs or benefits.

Intangible Benefits and Costs:4.

When projects are evaluated on the basis of their overall or

social profitability, there may be several important variables which are

often ignored in the computation of the three measures of profitability

i

a set of prices that reflect

a discussion on this

’’accounting prices”.

’’spillovers"

"backward linkage"

"spillovers".

"forward linkage"
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indicated above. These intangible effects are often ignored partially

because of the serious problems involved in their quantification.

Therefore taking account of these effects in economic analysis

element of subjectivity from the analyst.

The common intangible effects may include a better income distribution,

national unity or integration, political stability, regional economic

crime rate, etc.

Financial Analysis:B. In addition to analyzing a proposed agri­

cultural investment project, to be certain it will contribute social

benefits in excess of its social costs, and to determining the magnitude

farmers, government agencies or private firms each will have both the

necessary incentives and timely adequate cash flows that will enable

This is the major concern of financial analysis,them to participate.

and its objectives as outlined by Gittinger [25] are as follow:

2.

To provide a sound financing plan for the project.3.

4.

i

To insure that there are adequate incentives for 
farmers and other participants.

To determine whether the financial requirements of 
the individual participants in the project are prop­
erly coordinated. This determination is made on the 
basis of an overall financial projection for the 
project as a whole.

To assess the financial impact of the project on 
farmers and other participants. This assessment 
is based on an analysis of the participants1 cur­
rent financial position and on projections of their 
future financial positions as the project is imple­
mented .

will invariably involve an

equilibrium, national security, economic independence, social unrest,

”1.

of this contribution, it is equally important to assess whether the
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5.

In summary then, financial analysis deals primarily with the revenue earn­

ing considerations of the project. It is concerned with establishing

whether or not the project can achieve some financial viability, and if

subsidy. This analysis, therefore, does not address itself to such con­

siderations as externalities or secondary effects, intangible or un-

quantifiable effects.

After this brief general discussion on project evaluation, the

next section will present the planned cost and return data that will be

used to determine the profitability of the plantain project. As will

be explained throughout the discussion in the next section, some slight

adjustments have been found necessary so that the data may fit the

particular objectives of this study.

Economic Analysis of the Plantain Project:4.2.3
The measure selected for evaluating the profitability of this project

is one of the discounted cash flow measures mentioned in Chapter 3 and

namely the internal rate of return (IRR). The reason for this selection is

the same as explained in the previous chapter.

Economic Costs of the Plantain Project: The various economic costs

incurred by the project include administrative costs incurred in the

clerical works, office supplies, etc. The extension

costs are made up of the salaries of the extension workers and their

equipment and, in this particular case, the purchase, operating and insurance

a government project for example, how much will be needed fornot, as

direction, control,

To assess the financial management competence, 
especially of the larger firms and project entities, 
in order to form a judgement about how well they 
will be able to discharge their responsibilities 
for project implementation and what management 
changes may be necessary.”
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expenses for the field workers. The labor costs include both family and

hired labor. There are costs related to the various farm inputs (fertili-

pesticides, seeds, ...) and farm equipment (cutlasses, wheelbarrows,zers,

There are also research and training costs incurred insome

the experiment center of the project. The costs of land could be intro­

duced at its rental value or opportunity cost. However, for the practical

reason that no other crop is being displayed by plantain, the land is enter-

The different cost figures related to theed in the project at zero cost.

cost items enumerated above can be found in Table Al of the appendix.

Economic Benefits of the Plantain Project: While economic cost items

economic returns are difficult to

The economic benefits includeidentify and even more difficult to quantify.

the value of farmers’ output, the value of the research station output, and

Other economic benefitsthe gain to consumers as a result of lower prices.

which will not be quantified are employment generated by the project, which

in turn, may reduce social unrest and the crime rate; higher consumption

level resulting from additional food provided by the project, which may lead

implicit reduction in social expenses and a certain improvement in produc­

tivity.
Costs and benefits as indicatedValuation of the Economic Effects:

above pose some serious problems with respect to their valuation. The costs

for example, could be estimated using what Gittinger [25] calls

are relatively easy to identify, some

The cost of family labor

’’shadow”

to better nutrition and consequently to better health, and which is an

files, etc.).

*The term "shadow” here has no reference to the well known ’’shadow prices” 
as derived from the mathematical technique of linear programming. Gittinger 
probably means "accounting” wage rate.

often have been estimated using accounting prices.
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The valuation of output or benefits poses many more problemswage rate.

than the valuation of costs. A full discussion would go beyond the scope

of this study.

problems as it relates directly to the plantain project. It is the valuation

the result of lower prices for

Should the gain be valued at the

plantain price or at the price? In essence, this is nothing

but the net increase in consumer surplus.

sold The gainthe project is much lower than the price

in this study is measured by pricing it at the difference between the price

In other words, the outputand the price the project.

should be valued at the old price if we assume that the investment is

It is also suggested that the arithmetic mean of the two be usedsmall.

[46].
The evaluation which follows uses the planning data as suggested in

Chapter 3. Some of these planning data will be adjusted so that they may

represent more realistic conditions as observed in the field. These adjust­

ments will be all mentioned as they are introduced. The cost and return

figures are summarized from the detailed costs and returns of the plantain

project, which can be found in Tables Al, A2 and A3 of the appendix.

The

The

*There is no general agreement on how this valuation should be carried out. 
Several economists contend that even attempting to value these gains will 
lead to some double counting problems (see Prest and Turvey, op. cit.). 
real issue remains that there is no agreement on what is a gain what is not.

approach is suggested by Gittinger [25]. 
approach may lead to serious ommisions.

with”
and

* plantain brought about by the project.

of the monetary gain accrued to consumers as

Indeed for the project under study, the price at which the output is

"without".

"without"

**This "’
"before"

I will, therefore, indicate only one of these valuation

"with"

"with"

"old"

and "without" 
"after"

"new"
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Table 5 on the following page summarizes data from Tables Al, A2,

and A3 of the appendix. The cost data are all from Table Al of the appendix

while the return figures are from Tables A2 and A3.

In addition to the data in those two tables, it has been necessary to

introduce a new return item. This is the monetary gains accruing to the

above. These gains have been evaluated following not the price differential

anticipated by the project planners, but rather following the observed price

differential as reported by the MIDEVIV Marketing Division. From a survey

conducted by this Division in 1976, there was a price differential of 17.8

CFA francs per kilogram of plantain between the MIDEVIV price and the average

price of the various city markets [63].

Calculating a weighted price average for the seven markets in the

city of Yaounde gives a figure of 15 CFA francs, and this is the figure

The different calculations lead to aused in the following calculations.

The method used in that of IRR,profitability rate of about 56 per cent.

but since we are dealing with the overall economy in this section, this

rate is termed

from the internal rate of return as used in financial analysis.

The internal economic return of 56.16 per cent indicates that the

project will rank very high in terms of its social return or profitability.

It has to be recalled that the costs and returns considered here are

limited to monetary and quantifiable gains, owing to our inability to

quantify some of the intangible benefits such as improvement in health

resulting from better nutrition, less social unrest and others. This

implies that the real and total social benefits go beyond the monetary

gains, and the same may be valid for the social costs.

n

I!

consumers as the result of lower prices for plantain, as we already mentioned

(IER), so as to distinguish it”internal economic return”
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Given these high social returns from the project, the question may be

asked about the viability of this project, or its ability to provide these

social benefits for a longer period. The question may be equally asked

about its financial impact on the various participants, or its effects on

the current income distribution. The next section which deals with the

financial analysis of the project will address itself to these questions.

4.2.4 Financial Analysis of the Plantain Project:

As already indicated under the general discussion on project

analysis, financial analysis deals primarily with revenue earning consider­

ations of the various participants in the project. This section will

therefore estimate the financial returns (a) to the representative farmer,

(b) to the project or the government. The measure to be used here is again

the internal rate of return (IRR).

Financial Returns to the Farmer:

The costs to the farmer for participating in the project are his

family labor, and/or some hired labor, his equity capital, and the interest

payments on loans (he must pay 6 per cent on loans received). It was

assumed in the previous section that the opportunity cost of land is zero,

since the farms are created on new lands and no other crop is being dis­

placed.

The benefits to him are the value of his output which comprises

plantain (fruits) and planting stock, and an increase in the value of his

labor as translated into the value of his output.

The figures used in deriving the IRR for the farmer are all computed

No adjustment has been found necessary.from Table A2 of the appendix. The

results are shown on Table 6 following.
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The calculations show a profitability rate of nearly 85 per cent for

the typical farmer participating in his financial rate of return.

Two very important implicit assumptions underlie the calculations

leading to this high rate of return. First, it must be indeed assumed

that all plantain produced on the commerical farms are sold and none is

home-consumed. This assumption is necessary as it is very hard to estimate

any induced increase in the plantain consumption in the household. It is

quite conceivable that due to the increase in his total plantain pro­

duction, the farmer may raise his consumption, the increase coming off

his commercial production.

Even if it had been possible to estimate that increase, there would

still remain the additional problem of valuing it. Valuing it at the

price at which the farmer sells his output will obviously lead to the

same IRR as shown above, but it would not be realistic. The real price

to be charged for this increase in consumption would be the price at

which the farmer himself valued his home-consumed plantain before enter­

ing into the project.

The second assumption is an implicit assumption about income and

The project planners have maintainedprice elasticities for plantain.

that the increase in plantain supply will reduce the retail price, and

that producers will increase their revenues, as shown by the high rate

of return (IRR of 85 per cent).

The validity of this contention depends largely on the manitude of

the income and price elasticities for plantain; none of these figures

was estimated by the planners, though some FAO estimates they indicate

The general knowledge about demandan income elasticity of 10 per cent.
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elasticities of agricultural products, and in particular of a basic staple

food like plantain tends to indicate that both income and price elasticities

of demand are quite small, that is they are much smaller than Thusone.

increase in supply will lead to lower total

revenues for the producers.

Assuming zero income elasticity, or in other words, assuming that the

income effect of the price change in this case is zero, which is saying that

all the change in consumption is attributed to the substitution effect, we

have attempted to estimate the price elasticity as implicitly assumed by

the planners.

We used data provided by Table 3 of Chapter 1. We found the average

increase in consumption for the period 1974/75 to 1979/80. Given the

planned reduction in price from 25 CFAF to 19 CFAF, we used the price

elasticity formula,

This figure is

It will still remain high even if some adjustments areevidently too high.

made to compensate for the income effect which has not been considered.

AP = 25

AP
P

60,492 Tons
40,628 Tons

AQ 
Q

= QeP
19,864
37,500

It is assumed in the calculations above that:
(a) All the increase in consumption comes from the project farms
(b) Without the project, the consumption would have come only from the 

traditional production.

= e .P

CP k

price decrease resulting from an

)(^|) ~ -2.2 
o —

*Average (estimated) consumption:
Average traditional production:
Average increase in consumption = 60,492 — 40,628 = 19,864 Tons 
19 = 6

★A figure of about 2.2 was obtained from these calculations.
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Assuming that the farmer’s rate of return is as high as shown above,

85 per cent, we conclude that the farmers participating in the project draw

exceptional high financial benefits. What is the financial rate of return

for the project as a whole? The next section will look into this question.

Financial Returns to the Project:

Since the whole project is financed through government general

one may be interested in knowing what are the government receipts.revenues,

The government here is used to mean the project agency and they will be

It seems useful to find outused interchangeably throughout this section.

therefore, bethe project is in the use of public funds. It should,

emphasized that as understood here, the government or the project agency

is no identical to society as a whole.

What then are the costs and benefits of the project? The costs in­

curred by the project are made up of economic costs identified above minus

To these must be added somefarmers’ own capital, family and hired labor.

other cost items which were not relevant in Section 4.2.3, but which are

They are:of great importance in this section.
The cost of the capital(1) The opportunity of cost of capital:

used in loans constitutes an additional real cost to be taken into account.

While some public lending institutions receive government loans for which

they are required to pay nominal interest charges, others operate with

This is the case for the plantaingovernment-provided equity funds.

Whatever the source and the use of capital, there is an opportunityproject.

cost of using funds drawn from some alternative programs. There is a sub­

stantial amount of literature on the opportunity cost of capital in LDC’s.

The various estimates are often 8 per cent or more in real terms.

what the agency’s financial returns are, i.e., to establish how efficient
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The estimate for Cameroon, though not entirely satisfactory, could be

the price the country as

’’printing”.

chosen as a proxy. They average 8 per cent per annum [16]. This cost

element, which was not considered in the original project, and which has

been disregarded in establishing the internal economic return (IER) in

Section 4.2.3, has to be included here in order to meet both practical and

theoretical requirements.

a. private

establish its internal rate of return (IRR).economic unit, and thus,

(2) Taxes and Duties: If we visualize the project as a private

These two items were just ignored in economicitems to the project.

analysis as it concerned itself with only the aggregate impact of the pro­

ject.
For purposes of simplification,

we will assume that delinquency is outright, though this is not realistic.

The figures for these items are all from Table 1 in the appendix.
*(3) Risk Premium and Delinquency:

The interest rates paid on loans from the World Bank are

a whole is willing to pay for international loans,

as opposed to the price of internal financing through taxes or money

(not equity) it is conceivable to visualize the project as

we can

The above equation 
d 

*^p 1 - d
The coefficient,

Indeed, if we are concerned about efficiency,

economic unit, then custom duties and taxes have to be considered as cost

—, is what Bottomley defines as lending risk factor, d

*In this study, where delinquency is assumed outright, there is no distinc­
tion between default and delinquency and they are used interchangeably.
Following Bottomley’s argument as mentioned above [14], Baker [5] adapted 
the following mathematical formulation of the risk premium:

D. . . dP + dP(a+f)Risk premium y =  p•  ^p  
where y = Risk premium.P

d = default or deliquency rate.
P = Principle (loan).
a = administrative cost, expressed as a percentage of total loan, 
f = Interest rate paid on lending funds or opportunity cost of 

capital, expressed as a percentage of total loan.
can be rearranged and rewritten as follows:

(1+f+a). 
_ d
1 -
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There is a cost element incurred by the lender as some of the borrowers

default. Default cost is only part of the premium for risk which, although

Bottomley [14] illustrated
this point by using some hypothetical figures. A mathematical formulation
of risk premium is provided by Baker [5]. In economic analysis, risk
premium is just negative taxes transfer payments within the same economicor

unit (country). They were left out in Section 4.2.3. As already mentioned,

they are real costs to be paid by a private economic unit. In the current

project, an optimistically low rate of default, 10 per cent,

The default rates on institutional agricultural loans in Africa average

about 38 per cent (see Table A4 in the appendix) . The assumed plan default

rate will be used in the following calculations of Table 7. The same cal­

culations are carried out on Table 8, but now using the observed average

default rate of 36 per cent.

The results of the calculations as shown on the following Table 7,

This financial lossbring out a tremendous financial loss to the project.

the project charges 6 per cent interest rate for funds

It is noteworthy to recall thatobtained at 8 per cent opportunity cost.

the 8 per cent opportunity cost of capital really represents the lower

limit of the true cost of capital, given its relative scarcity in Cameroon.

therefore, be kept in mind that the loss is very much underesti-It should,

mated because of the underestimation of the cost of capital and also

* was assumed.

*The project planners have based their calculations on two repayment hypoth­
esis. There is a "low” repayment hypothesis of 90 per cent or 10 per cent 
default and a high repayment hypothesis 98 per cent or 2 per cent default. 
The optimism of their ’’low” repayment hypothesis is obvious as we look at 
the record as shown by Table A4 of the appendix.

was expected, as

derived from default, is not identical to it.
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because of the 90 per cent repayment rate assumed for the project assumed.

Table 7 shows all net cash flows to be negative. This poses a

mathematical problem with respect to finding the IRR of the project.

Indeed there exists no value of IRR which will make the sum of all the

discounted net cash flows exactly equal to Therefore, we can onlyzero.

estimate the value of IRR for which the sum of the discounted net cash

flows will asympotically approach zero. The value of IRR estimated in

this manner will have to be negative, and will theoretically represent the

internal rate of negative returns or the rate of loss. The actual cal­

culations lead to negative rate over 600 per cent. Therefore, in order

for the project to break even while maintaining the interest rate it

charges borrowers at 6 per cent, it will have to be subsidized by the

government at the rate of about 600 per cent.

Higher Economic Returns and Negative Financial Returns for the

A Dilemma?Government:

From the economic and financial analysis presented above, it has

been estimated that the society as a whole enjoys a rate of return of

about 56 per cent (Table 5) and the typical participant farmer enjoyed

even higher rate of return, about 85 per cent (Table 6). But thean

government economic unit suffered a financial loss

of nearly 528 million CFA francs.

How can the financial loss incurred by the project be reconciled

The reconciliation is at the verywith the very high economic return?

heart of the distinction between economic and financial analysis as we
It brings into aintroduced it at the beginning of this chapter.

sharper focus the importance of the financial analysis.

as aproject, seen
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The financial loss implies

returns are very high, there are some serious limitations on the avail­

ability of those resources required to produce these high Inreturns.

other words, the financial viability of the project and hence its viability

through time is, to say the least, uncertain. It is rather evident that

the government (project) would want to extend these high economic returns

in space as well as in time (extend the outreach of this project). The

financial loss curtails the extension of this outreach.

It is to be noted that this financial loss could be seen at the out-

as the project was charging the borrowersset,

cost (opportunity cost) of 8 per cent, since the

interest payments constitute the major source of the projects own revenues.

The figures given above suggest a tremendous subsidization of the

Should farmers who are enjoying an 85 per cent return on theirfarmers.
Such large subsidies can hardly beinvestments be so highly subsidized?

explained when government revenues are already known to be quite inadequate

in meeting its needs.

The point is that the economic returns for the society and the

farmers1 financial returns can be maintained (at lower levels) for a longer

period and for a larger farm population if the financial viability of the

This financial viability can be secured by reducingproject is secured.
In addition to the serious strain these subsidiesthe project net costs.

put on limited government revenues, they lead to another problem, namely

their impact on income distribution,

It could, therefore, be said that in evaluating public projects,chapter.

economic analysis is but
Both conditions have to be met.is a sufficient condition.

as will be discussed later in this

a necessary condition, while financial analysis

a 6 per cent rate of interest

for funds obtained at a

or suggests that though the economic



93

With the more realistic default rate of 36 per cent (average for

several African institutional lending agencies) the accumulated net cash

flow for the 7-year period is negative 847.20 million CFA francs.

The high costs of these small farmer loans is an economic fact

because of both the small size of loans, the cost of supervision, and

various problems related to debt collection. Several approaches have been

suggested for curbing these high losses. These suggestions include among

group lending, simplification of lending procedures, disassociationothers,

of the credit function from other technical assistance services, raising

the interest rate they charge to reflect the scarcity of funds, lowering

Though all the suggestions above could be implemented simultaneously

this section focuses only on two of the aboveor with various mixes,

the rate of default and the interest rate charged tosuggestions:

It is held that an upward adjustment of the current rate ofborrowers.

interest is necessary for the viability (financial) of the lending in­

stitution,

One recognizes that the project agency is not a profit-oriented

institution. However,

least in an idealistic sense) operate in such a way as to break even on

According to this break-even concept, the project shouldthe average.

adjust the interest rate it charges the borrowers so that the total

will just be equal to the total costs of extending and collect­revenues
This interest rate is given by theing loans (over some time period).

total costs of extending loan services, total costs expressed as a

percentage of total loans extended for a given period, ceteris paribus.

as an efficient government agency, it should (at

as is the reduction in the rate of default.

the default rate, etc.
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It should be noted that in Table 9 the following cost and return

figures are related to those costs resulting only from the disbursement
and collection of loans. Indeed, Table 9 shows only those costs and

returns that relate to the lending component of the project. The average

institution will charge farmers such a rate of interest. What this high
rate implies in fact, is that in addition to adjusting the interest rate,

various improvements are needed to reduce administrative costs and improve

the repayment rate.

In these efforts'to reduce the costs of lending to small farmers,

a serious and considerable attention has to be paid to default and delin­

quency .

In order to evaluate the magnitude of the effects of interest rate

and the default rate on the cost structure of the lending institution and

on the profitability of the borrower, both rates were parameterized. First

the interest rate was parameterized (Table 10) , then the default rate was

parameterized (Table 11) , and finally both were parameterized simultaneously

(Table 12).

as

Default management is crucial to any lending agency because of the
* 

multiplicative effect it has on other components of lending cost.

d 
1 + d 

Where a, f, d, are defined as above, 

mentioned above is illustrated through the term,

Of course, nobreak-even interest rate is found to be about 84 per cent.

*From Baker’s mathematical formulation of risk premium given in the preced­
ing footnote, the following equation of the lending cost may be derived.

LC = f + a + yp.
Substituting YP by its value as found in the previous footnote gives,

LC = f + a + , v-j (1+f+a) .
The multiplicative effect of default

(1+f+a).1 - d
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the following tables. The change in the

interest rate the borrower pays from the current 6 per cent to a higher

in line with the scarcity of funds)

reduces the farmer's net returns by 49,000 CFA francs or about 15 per

cent.

What is striking here is that with the 49,000 CFA francs decrease

in the farmer’s net returns, the latter still enjoys an internal rate

of return of about 50 per cent (see Table 10), which is still a very high

profitability rate. More important, is the magnitude of the increase

in total revenues (89.68 million) represents 20 per cent of the total

loans (448.4 million). This is significantly important as it shows how

many more farmers could be served should the project increase the rate

of interest it currently charges the participating farmers.

The effects of the second variation introduced, the variation

illustrated in Table 11 of the following page.in the default rate, are

We have varied the interest rate from the current 6 per cent to a common

rate of 36 per cent, which is equal to the African average (see Appendix,

The project total costs decrease fromTable A4) and to zero per cent.

911.20 million CFA francs to 510.35 million CFA francs, or about a 44
The same reduction is illustrated throughper cent decrease in cost.

the net cash flow which increases from minus 847.2 million to minus
These figures obviously deserve a word of446.35 million CFA francs.

the zero-to-six per cent range of default rate is rather

idealistic and, not often achieved.
The two variations introduced above have been made only in specific

the changes in the rate of interest have been limited todirections:
increases while the changes in default rate have been limited to decreases

rate of 26 per cent (a rate more

The results are shown on

caution, as
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Table 11:

161.42 400.8536 911.20 286.98 -847.20 0

367.11152.46 877.4634 295.94 -813.46 33.74

143.49 335.35 845.6932 304.91 -781.69 65.51

134.52 305.41 815.75 95.45313.88 -751.7530

125.55 -723.47 123.73277.13 787.47 322.8528

150.48331.82 -696.72116.58 250.38 760.7226

175.82-671.38735.38 340.78107.6224 225.04

199.86-647.34349.75711.3422 98.65 201.00

-624.50 222.70688.50 358.7289.68 178.1620

-602.77 244.43367.69666.77156.4380.7118

-582.08 265.12376.66646.08135.7471.7416

-562.35 284.85385.62626.3562.78 116.0114

-543.52 303.68394.59607.5212 97.1853.81

-527.52 319.68403.56589.5279.1810 44.84

-508.31 338.89412.53572.3161.978 35.87

-491.83 355.37419.38555.836 45.4926.90

-476.03 371.17430.46540.0329.694 17.94

-460.88 386.82439.43524.8814.542 8.97

-446.35 400.85448.40510.350.000 0.00

Default
Rate(%)

Total 
Default

Cost Due
To Risk
Premium

Effects of Varying the Default Rate 
On the Project Costs

Net Cash
Flow

Proj ect 
Total 
Costs

Amount of 
Principal

Repaid

Reduction 
in 

Costs
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from the observed African average of 36 per cent. These variations have
been limited to the respective directions

policy goals. In other words, the simulations introduced are only those

which will improve the cost structure of the project.

The simultaneous variation of the rate of interest and the rate of

default is illustrated in Table 12 following. Though not clearly shown

in Table 12 the combined effect of Tables 10 and 11 results in an increase

of 490.53 million CFA francs a reduction of 89.68 million in cash outflow

plus an injection of 400.85 million in cash inflow). The same simultaneous
&variation leads to an increase in net cash flow of 563.21 million CFAF.

From the three tables above and from the brief comments which precede,

First, it is clear that any of thetwo important observations can be made:

two changes and particularly both of them combined add tremendously to the

financial base of the project and by doing may allow it to lend toso

other needy farmers, or in other words, extend its outreach, which is highly

Second, in spite of the very large (practically unachievable)desirable.

addition to the financial basis of the project by the improvement suggested

above, the project net cash flow is still substantially negative, minus

446.35 million in Table 11 and minus 284.92 million in Table 12. These

results suggest the very importance of the necessity of a comprehensive

package of changes to be all introduced simultaneously, as it was already

mentioned in the previous pages of this section.

I

*The two figures differ because in Tables 9 and 10 the rate of interest and 
the default rate are varied from 6 to 26 and from 36 to zero per cent re­
spectively while on Table 11, the interest rate is varied from 6 to 42 per 
cent.

so as to respond to specific
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This comprehensive package approach will be discussed in a little

will attempt to deal with the policy

implications and suggestions resulting from the study.

4.3 Distributional Effects of Concessional Rates of Interest:

Public credit programs like any other public activity are evaluated
on the basis of two major considerations: efficiency (that is comparing

the benefits

in its implementation) and equity (that is the impact of the program on the

income distribution). These two criteria for evaluating public policies

are at times in conflict, and this has led some writers to talk of an

"efficiency equity quandry". In the particular case of a credit program

there is a third and very important consideration, that is the financial

and institutional viability of the program.

The impact of the policy of concessional rates of interest on the

efficiency consideration has been discussed at some length in the finance

Gordon [28], McKinnon [51], Shaw [74], etc.

The impact of this same policy on equity and the viability of the lending

This part of the studyinstitution has not received enough attention.

discusses very briefly the distributional effects of subsidized rates of

interest.
The agricultural sectors of most developing countries have received

large injections of funds originating either from local sources or from
These funds have been channelled to farmersinternational agencies.

The expansion of thisthrough some institutional or formal credit program.

formal lending program is bound to affect or alter the allocation of

resources and, by extension, the income distribution in the recipient areas.

more detail in Chapter 6, where we

or returns generated by the programs with the costs incurred

literature by such economists as
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larger volume of formal loans into fewer hands. As illustrated on Table
A14 of the appendix, the proportion of African farmers receiving loans

Santos [71] for example,

has shown that in Honduras, among those farmers receiving formal loans

(10 per cent of the farm families) 9 per cent obtain nearly 81 per cent

of the total value of total loans outstanding. The loans granted to

these borrowers average about 50 times greater in size than those granted

to others. The expansion of these formal loans, therefore, does have a

negative impact on the income distribution, not because of the expansion

as will be shown, because of the policy of low rates ofper se, but,

interest which goes with it. Here we will look at how these rates affect

both the current distribution of income and the growth of the farmer’s

income.

Effects on Income Growth and IncomeSubsidized Rates of Interest:

Re-distribution:

A more detailed dis-The following discussion will be quite brief.

cussion of this issue can be found in Gonzalez-Vega [26,27]. Any producer’s

net income is some function of his internal resources or endowments, his

production and marketing opportunities, his external investment opportunities,

and his access to external physical, managerial and financial resources.

In order to simplify the following discussion, it will be assumed

though it is unrealistic, all farmers are faced with the samethat,

, and the same production and marketing opportunities.

The only relevant variable, therefore, will be their differentiated access

to external resources which will be reduced in this case to external

from formal sources is less than 5 per cent.

internal resources

This expansion has had as one of its features the concentration of a
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financial resources, since access to the latter resources automatically

leads to access to other external resources (physical and managerial).

As already mentioned in the previous pages, subsidized rates of

interest constitute an outright income transfer to the borrower, and the

policy makers often use these rates as an exclusive mechanism to transfer

income to small farmers who supposedly are exploited by the private money

brokers. The size of the subsidy or grant will be directly proportional

or will be a direct function of the size of each loan.

The value of the subsidy may be represented with the following

mathematical expression:

(4.1)

the equilibrium rate ofe’
the concessional orinterest or the real opportunity cost of capital,

the actual rate charged, and L represents the size of the loan. It is

the size of the loan increases so will

the size of the subsidy it carries with it, and that the larger the

the larger S will be.difference between
that the size of thewe assume

wealth endowment or even his social ranking, or in short, his
then the amount of subsidy he receives can also be expressed as a function

of his

^Collateral here includes in addition to physical and financial assets, some 
measure of his social or political influence, the latter becoming often 
more important than the physical and financial assets.

’’collateral”; say the size of the loan is some positive function g

obvious form equation (4.1) that as

where S represents the size of the subsidy, r

- rc)L

rc’

S = (r e

r and r , e c’
Now, if, following Gonzalez-Vega [27],

loan is highly correlated with the size of the borrower or the size of his
’’collateral, ”
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of the borrower s wealth or his social influence or rank which will be

represented by w, the size of the subsidy is then re-written as follows:

S = (r (4.2)e

Equation (4.2) shows that the fanner with the larger wealth will

obtain loans of larger size and the farmers who do not obtain any loans.

who are usually the smallest and the poorest, do not benefit at all from

This mechanism of income transfer,

therefore, worsens the overall income distribution. This worsening of

the income distribution resulting from the practice of low rates of

interest has been summed up by Gonzalez-Vega [27] in what he calls the

iron law of interest rate restrictions; in this law, Gonzalez-Vega claims

that

the income distribution is further affected by the impact

the growth ot the farmer’s income. The mathematical

formulation of the growth of the income of the firm household unit which

given in Chapter 3 (see equation 3.17, Chapter 3), is helpful in discus-was

the income growth of the farmers.sing the effects of increasing subsidies on

of these subsidies on

rc)gW

In addition to the increasing size of the subsidy received by the
* 

larger farmers,

the program; they receive no subsidy.

*Gonzalez draws his conclusions mainly from observations gathered in Costa 
Rica. The difference between small and large farmers is indeed consider­
able in Latin America. For example there is a great difference in farm 
size between the well-known latifundistas and other small farmers. In 
Africa however, differences of this magnitude are rarely found. Thus, 
the effects of the subsidies on income distribution between large and 
small farmers, though present, are somewhat reduced.

"As a ceiling imposed on loan rates of interest 
becomes more restrictive, the size of the loans 
granted to borrowers who are rationed declines 
and the size of loans granted to borrowers who 
are not rationed increases”.
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In that formulation, the rate of growth G, relative to net returns

AQ/Q = G = [D/Q (r-i) + r] (4.3)

are all defined as in Chapter 3.

for farmers using these subsidized loan funds was estimated at about 85

per cent (see Table 5 in Section 4.2.4 of the current chapter). The rate

mere 6 per cent.

From examining equation (4.3), it is evident that the two factors

which affect directly the rate of growth, G, are D, debt capital (borrowed

funds), and (r-i). The value of r obtained in Table 5, (85 per cent)

with a 6 per cent rate of interest (i), and even that obtained in Table 9

(50 per cent) with a 26 per cent interest rate, indicate that the term

(r-i) is of For a short period analysis, we

can assume that term to remain constant as i is policy-determined.

Under those conditions, the only variable in equation 4.3 is

If weD, debt capital, and G is a direct and positive function of D.

that the subsidized lending program is the only source of externalassume

above.

From equation (4.1), L can be expressed as follows:

(4.4)= D

as in expression (4.4).

of interest charged on loans was a

a considerable magnitude.

S
- r c

before tax, was expressed as follows:

G, D,

Now equation (4.3) can be rewritten by substituting D by its value

finance for the farmers, then D will be identical to L in equation 4.1

r, i,

L = --r e

The rate of return, r,
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(4.5)

Equation (4.5) is revealing in this section than equation (4.3).more

Indeed it shows how the size of the subsidy (not the debt) affects the rate

of growth of income.

The rate of growth of farmer’s income is some direct and positive

function of the size of the subsidy. Therefore, access to these subsidized

lending funds has a great impact on the farmer’s growth possibilities.

As a summary of the brief discussion of this section, the following

observations can be made:

(i) The larger farmers receive increasingly larger loans and the

smaller farmers’ share of the total lending funds declines.

(ii) The larger farmers benefit from increasingly larger subsidies or

income transfers as the result of the increase in the size of the

loan they receive and because a larger proportion of these loans

constitutes subsidies.

The impact of external finance (and mostly of subsidized finance)(iii)

has a great bearing on the growth possibilities of farmers’ income,

and this in turn affects the distribution of income through time.

therefore, be held that the interest-rate subsidy is a re­

gressive mechanism for income redistribution.

in equation (4.1). Thus in

c

S
- r c

It can,

AQ/Q = G = [1/Q (— 
e

*Note that i in equation (4.3) is the same as r^ 

equation (4.5) i has been substituted for by r .

) (r - r ) + r]* 
c
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CHAPTER 5

itoring the financial behavior of the small fanner. After a general and

brief description of the model, the objective function, the constraints,

and the activities of the model will be presented. The results of the

analysis will be discussed in the next chapter.

5.1 The Linear Programming Model:

Most of

the data used in constructing this LP model were obtained from a survey

These data represent averages for the sampledcarried out for this study.

farmers as briefly described in Chapter 3. The unit under study, therefore,

represents a typical farm household in the Center South province of Cameroon.

unit of 8 persons of which 4 children

The average size of the area farmed is 2.5 hectaresunder 15 years old.

and the average age for the head of the household is 45 years.

In addition to these survey data, other empirical information needed

for the study and not available from the survey have been estimated from

The data and theirvarious

derivation can be consulted in Appendix B.

Each household, for the purpose of the model is assumed to produce

cocoa as a cash crop, plantain as a cash and home consumed crop, and other

Food requirementssubsistence food crops exclusively for home consumption.

MODELING THE FINANCIAL ENVIRONMENT OF THE SMALL FARMER 
AND THE GOVERNMENT AGRICULTURAL CREDIT PROGRAMS

sources, and at times have had to be assumed.

The current chapter will present the mathematical model used in mon-

The representative household is a

The general model was described in Chapter 3, Section 3.1.2.
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not met by plantain and other subsistence crops have to be purchased by the

household out of its cash income. The household cash income is assumed to

from the private moneylender who has been introduced in the financial

environment of the small farmer, though no reliable information about his

(moneylender) activities was obtained from the survey. Cash expenditures

are carried out to meet production inputs requirements (fertilizer, insecti­

cide, hired labor, etc.), food consumption requirements, other living

expenses (education, clothing, sickness, etc.) requirements, and debt repay­

ment requirements.

The general model includes a liquidity management component described

in Chapter 3 and specified in Section 5.3 of the present chapter. Theas

that the goal of the decision-making unit is

to maximize the net cash-flow and the liquidity values subject to the

restrictions imposed by land, labor (family and hired), credit (in kind and

in cash), etc.

Though plantain is a 3-year crop and cocoa is about a 25-year crop

(economic life cycle) , the present LP model is specified as a single period

In order to do this, all data have been annualized; in other words,model.

have computed the annual average for each datum and for each crop overwe

All coefficients whichthe respective economic life cycle of the crop.

appear (even those coefficients we estimated or assumed) represent annual

averages.

In order to meet some of the objectives of the study, namely

objectives (iii) and (iv) of Section 2.4, Chapter 2, several variations of

Model 1 is the optimization of thethe general model were specified.

current situation, where government credit is the only source of loans.

study in this section assumes

be derived only from the sales of cocoa and plantain and from its borrowing
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The current government policy and philosophy is illustrated by loans dis­

consideration given to the small farmer’s need for

liquidity.

of credit, the village merchant or moneylender; no provision is made yet

for the small farmer’s liquidity management. Model 3 includes again the

moneylender and the government credit program; this time the government

credit program disburses its loans in cash rather than in kind as in model

2. The small farmer therefore has to make his economic choices in the in­

put mix he chooses for his production process.

In all the following models, the very important concept of liquidity

In model 4, however, the government credit pro­management is recognized.

gram, because of its policy of concessionally low rates of interest, is

righly perceived by the small farmer as a temporary institution. He thus

For this reason, model 4 recognizescannot rely on it for liquidity needs.

liquidity management only for the moneylender credit.

The government creditModel 5 is the complete model of the study.

program is now viewed as permanent and can be used as a source for liquidity.

further in the activities section, the government credit pro-As explained

permanent by valuing its reserves in the objective function.gram is made

6, 7 and 8 result from parameterizing the levels of governmentModels

and moneylender credit limits, and the interest rates on government loans,

The next model, model 9, is a modified model 5. It is de-respectively.
higher interest rate for the government loans, in order

to make the program viable and therefore more permanent.
Model 9 modifies model 5 by dropping the cocoa activities from the

general model.

the increase in interest rate on plantain loans as carried out in model 8

bursed in kind with no

rived by assuming a

Model 2 modifies model 1 by the introduction of another source

Indeed, since loans on cocoa are free of interest charge,
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is logically expected to shift resources away from intensive plantain pro­

duction, as will be shown in the next chapter.

Model 10 finally reintroduces all cocoa activities and charges the

The interest iscocoa loans the same interest rate as for plantain loans.

then parameterized for both loans.

The following sections 5.2, 5.3 and 5.4 describe the objective

complete model, respectively.

Objective Function of the Model:5.2

This level of cash transferto follow.

These values are described

in detail in Section 5.4, to follow.

They are not to beIntroduced in the model.liquidity preference component

The value of the objective functioninterpreted as actual cash flows.

be reduced by the liquidity

values in order to obtain the actual net

of the Model:Constraints and Requirements5.3

the model is subjected to are allThe different constraints to which
The derivationlevel.

no right hand side value.

regrouped and described below.

listed on Table 13 to follow along with their resource

is explained in Appendix B.

net cash-flow at the end of the period.

given by the level of cash transfer activity, coded as TCSHEPZ on Table 14, 

includes the values of cash and

The objective function of the model, specifies

This end-of-period net cash flow is

as the maximand the

of the right hand side (RHS) values of each row

v ^^a^a oc 7 rhp objective function, and as such, hasThe row number zero, coded as z. is cne odjcclx

All the different restrictions on the model are

function, the constraints and requirements, and the activities of the

Their inclusion here accounts for the

credit held in reserve once they are activated.

generated by the model, therefore, has to

cash flow of the household.
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Land Supply Constraint (Row number 1):

This value is the averagetypical household is estimated at 6.75 hectares.

Its relation is ’’less or equal” to insure that nofrom the survey sample.

having some land unused.

Labor Constraints (Rows 2-5) :

cocoa, and

for the subsistence crops (4 seasons) .

is allocatedThe annual labor supply given by the surveythe ith season.

An average

has been estimated and it wasof 250 working days per year

child between 10 and 18 years

children withintakes into account that someof labor. This estimation

Sickness and otherto school.this age group stay at home while others go

while estimating thework-prevention events

It is assumed that250 working days per year.

In addition to family labor, theremales devote all their time to farming.

It is assumedhire some labor.is a possibility for the farming unit to
inputs and further that

hired
For this reason, there is nohold.

The relation again, for the same reasonshired labor.

relation.

a man-day of work while eachevery working adult in the household supplies

old will supply approximately .25 man-days

Labor requirements are specified seasonally for plantain,

FMWi refers to family labor used in

have been taken into account

all the adult males and fe-

among 4 seasons proportionately to the length of each season.

assumed that

given above is a

or equal”

that both hired and family labor are homogeneous as

the needs of the farming house­

less

The land area (regardless of productive quality) available to a

more land than available can be used and to incorporate the possibility of

labor is in sufficient supply to meet

constraint (no hired labor now) on
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Constraints on Chemical Inputs (Rows 6-10):

The restrictions on the use of chemical inputs are imposed through the

government practice of extending loans exclusively in kind, and through the

These constraintslimitations on the amount loaned out per unit area farmed.
The level of these constraints

from upper limits the government imposes on it loans.is, therefore,

Crop Inventory Constraints (Rows 11-17):

The inventory requirements

Inventories are provided for

the whole inventoryoutput of the production activities.

by creating a new inventory athas to be disposed of by selling,-by consuming or

Cocoa

two seasons, and plantain

fruits inventory is specified in four seasons.

the household
The dietary requirements

is therefore,right hand side of each rowThewith a daily balanced diet.
This procedure

an optimal level to be met for that

some

recent FAO recommendations.

The dietary needs tohave to be exactly met.

to follow.handled in the cash accounting rows

the end of the period, the relation has to be an

The RHS for each inventory row

represents its starting level.

(1 row) , plantain suckers inventory is specified in

that the requirement has to be exactly met.
inventory is specified annually

Dietary Needs Constraints (Rows 18-33) :
have been set so as to secure

particular dietary need.
consistent with the model beingof setting dietary requirements is quite 

Dietary levels are computed following 
’’equal” relation as they

’’equal” relation, implying

either consumption or marketing activities.
Since for each crop

are intended to allocate crop output to

are described in detail on Table 13.

used (an optimization model).
Their relation is an

be met in cash (purchases) are
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Other Family Living Expenses Constraints (Rows 34-37):

In addition to the family consumption (food) needs met through pro-

other expenses have to

Thesereligious obligations.

Again, because of

The relation is also anbeen assumed.

the requirement is to be met.

Cash requirements

represents cash required aS of

Thehold on March 15th.

cash accounting and cash reserve rows
able cash to be transferred to the

general sense, debt repay-a

Production Requirements (Row 43) :Commitment of Cash to Plantain
conditional loans.

Government loans

farmed) minus 14,000 CFA.(determined by the area

ducing plantain and other subsistence food crops, and purchasing food, 

be incurred in cash, mainly schooling, clothing,

Cash Requirements (Rows 38-42) : 

differentiated seasonally.

Cash for season 1 (CSH1)

from where it is allocated to consumption in

the objective function.

a lack of

These requirements are

health, and other traditional, civil, or

Indeed, in order to obtain a loan, the producer must come up with 14,000 

in the credit program. Therefore, the

ment, liquidity requirements, and to

restrictions are also specified by season.

reliable data on these expenses, the right hand side of these rows have

"equal” relation, suggesting that

for plantain production are

for season 3, for example, is coded as CSH3.

the first day of season 1, 

assumed and its magnitude

or March 15th.

"equal”

CFA Francs in order to participate

total value of the loan the farmer receives in kind, is equal to his needs

The right hand side for each row (season) is 

reflects the length of the season, its cash sources, and its cash needs. 

A sum of 20,000 CFAF for example, is assumed to be available to

relation of these rows requires all avail-
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Cash Accounting Restrictions (Rows 44-47):

to its alternative uses.

Additions to cash in the cash accounting rows will come from transfers

from cash supply Sub­

tractions of cash from the cash accounting rows occur to provide for

consumption needs, input purchases, and debt repayment. The equality

relation and the zero restriction level is satisfied through an auto­

matic transfer of any cash surplus to the next season or to the objective

function.

Cash Reserve Requirements (Rows 48-67):

These requirements have been introduced in order to handle any cash

reserves derived from cash allocation activities as will be shown later as

we describe the different activities of the model. These rows describe

Row CRij , for example, refers to the cash reserve in

the ith Thus, rows CR300 andseason and at jth percentage reservation.

CR480 refer to cash reserved at zero per cent in season 3 and at 80 per cent

in season 4. The rows are specified as equality relation to make sure that

all cash, once they are transferred to the reserve rows through the cash

allocation activities (still to be described later) are valued in the

objective function by the cash valuation activities.

Government Credit Restrictions (Rows 68 and 69):

The restrictions

Government loans are disbursed for cocoa (with no interest charge) and for

plantain (with a 6 per cent interest charge) at the beginning of each

planting season, March for planting season one and September for planting

on government loans are specified by season.

rows and from borrowing from the moneylender.

These rows are differentiated by season as the cash supply rows 

provide for the allocation of available cash

cash held in reserve.
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The limits on the loansseason two.

hectare for fertilizers, insecticides and other inputs, these rates are

determined by the agricultural services. The row is a

relation allowing for the possibility of a farmer obtaining less than pre­

scribed.

Government Credit Accounting Restrictions (Rows 70 and 71):

These rows are differentiated as are the ones above and are created

reasons as are the cash accounting rows described above. The

equality relation insures that all credit provided for should be used for

Government Credit Reserve Rows (Rows 72-81):

Credit available at the government source could be used by the farmer
for borrowing, adding to his production assets, since the credit is provided

assuming that the Government can extend loans in
cash. It may be useful to recall the rather techical definition of credit

given earlier, namely, the producer’s capacity to borrow. If the

Government extends loans also in cash, then the farmer may choose to use

to borrow in cash or in kind or may to choose to

could be converted into cash (by borrowing) when needed. Like the cash

the present rows are differentiated by season and by percent-reserve rows,

GRij refers to Government Credit Reserve in season i,

when j, percent is held in reserve. Thus, GR340, means government credit
The rightreserve in season 3 when 40 per cent is held in reserve.

in the cash reserve rows.

are set by the application rates per

hand side is explained just as

his government

for the same

age held in reserve.

in kind, or for reserve

"less or equal"

"equal"

hold it in reserve, with the assumption that the proportion held in reserve

"credit"

borrowing or for reserve.
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The producer’s net worth itself,

because of the

season:

The relation is a

for the government credit limits.

Restrictions (Row 86-89):Moneylender Credit Accounting
They toolike the cash accounting rows.These rows are created just

hand relation is the sameTheir rightare differentiated by season.

and for the same reasons.of government credit accounting rows

Restrictions (Rows 90-109):

credit reserve rows.
Their description

These rows, differentiated both by season

right hand side as

rows.

(Row 110):Plantain Production Requirement
secure that a minimalthe model toon

concern) once
quantity of plantain is

the restriction of disbursing loans

25 per cent of the borrower’s net worth.

lack of information has been assumed to be approximately 50

of these limits or their right hand

relation for the same reasons as given

the ability to repay the loans vary per

side reflects this seasonal variation.

Moneylender Credit Reserve 

resembles that of government 

extends his loans in cash.

per cent of his gross annual monetary income, obtained from the survey.

the fact that the needs and

as that

in reserve, have the same

’’less or equal”

This restriction is imposed

produced (a justifiable government

in kind is removed. The level of the

the government credit reserve

Moneylender Credit Limits (Rows 82-85) :

The upper limits on the moneylender’s loans have been assumed to be

It should be recalled that the moneylender

and by proportion of credit held

The limits are differentiated by season owing to

The magnitude of the level
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restriction is set at 15 tons per hectare per year, based on the estimated

yield. Itgreater or equal” relation.

Liquidity Reserve Restrictions (Rows 111-114):

minimal reserve in cash (liquidity) in order

to meet some unexpected cash expenses. These reserves have been assumed to

be 10 per cent of the producer’s annual monetary income or about 20,000

CFAF. It is differentiated by season and a different amount is held in

reserve every season to reflect the different risk factor each season

carries (possibility of a drought, epidemy, plant destruction by insects,

price level for card crops, etc.). This requirement is met by either or

both cash and credit valuation activities. The relation is a

relation.

Debt Balance Requirements (Rows 115-120)

Borrowing creates debts which must be repaid or carried over as

liabilities. to the producing unit, if unpaid. These rows are.differentiated

by the source of borrowing (government or moneylender), the use of loans

All debts created must be repaid so that the right handment takes place.

side is zero with an relation.

5.4 Activities of the Model:
The various activities of the model are summarized in Table 14 below.

ings and are spelled out further by the activity vectors in Table 15, to

follow.

The household needs some

for government loans (plantain or cocoa) and the season at which the repay—

equal”

’’equal”

’’greater or

They are all regrouped and described in some detail in the following head-

The relation evidently is a
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Production Activities (columns 1-3, 22, 24-27):

a cash crop while plantain is grown for cash and for home consumption. Sub­

sistence crops are grown exclusively for home consumption. This latter

assumption, though not very realistic, is introduced to keep the model

relatively simple. Cocoa and plantain are perennial crops while the major

items under subsistence crops are biannual crops (2 crops a year). The

is purely assumed.

The entries in the land row indicate that for each hectare in pro­

duction there is The coeffici-corresponding reduction in land available.a

ents in the family labor indicate the number of man-days necessary torows

produce one hectare of a given crop. The positive entries in the chemical

inputs rows indicate the per hectare application rate. The positive

entries in the cash accounting indicate the cash requirement to producerows

one hectare of crops.

the yields per hectare from producing a particular crop (see Table 15).

Marketing Activities (columns 4-21, 23):

activities are specified by season and by the type ofCrop marketing

Cocoa marketing is specifiedcrops being marketed (plaintain or cocoa).

Each of theseMKPL1 refers to marketing plantain in season 1.annually.

positive 1 entry in the relevant inventory row

suggesting that for every unit sold there is

For example marketing 1 unit of plantain A in season 3

(MKPLA3) reduces plantain inventory in season 3 by 1, i.e., a positive 1 in

a corresponding reduction in

Cocoa is grown exclusively as

estimates or

The representative farm modelled in this study is assumed to produce 

plantain, cocoa and other subsistence crops.

the inventory.

derivation of most coefficients is from the survey, from some other

column vectors will contain a

The negative entries in the crop inventory rows are
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(see Table 15) .

system through selling activities.

Meet Dietary Requirements Activities in Cash (columns 28-43):

In this model, the food requirements for the household are expressed

in terms of its nutrients or dietary requirements. Four major nutrients

have been chosen to estimate these requirements. The four nutrients were

chosen after consultation with some personnel from the School of Human

Resources and Family Studies. The food needs which are usually expressed

in terms of calories are here expressed in terms of protein, fat, iron and

vitamin A needs. Due recognition has been given to the fact that energy

intakes are of first consideration in establishing any diet. The method

used here secures a safe level of energy (calories) intakes through the

safe levels set for the four nutrients. Various FAO documents have been

relied upon to establish these safe levels of energy and nutrient intakes.

from producing subsistenceThe dietary needs can be met from two sources:

crops, from producing plantain, and from food purchases. Food purchases supple­

ment food produced within the unit. Food produced by the household is converted

into its various nutriet equivalents (protein, fat, iron and vitamin A). By

subtracting these nutrient equivalents from the safe levels established

determined. This balance is converted into actual weight of food and then

In order to allow the household toconverted into its cash requirements.

choose freely among the different sources of nutrients (or among the

different food items), the most expensive source for each nutrient is

chosen to calculate that nutrient cash need. In so doing, the model provides

row PLF^ (see Table 15). The negative entries in the cash accounting rows, 

refering to cash added to the

the household with some needed flexibility in making up its daily diet.

from the various FAO sources, the balance to be met by purchasing is
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In each of these columns positive 1 entries in the dietary require-

nutrient inventory requirement is reduced by one unit. The positive entries

in the cash accounting show the cash expenses for each nutrient. The

dietary requirements activities are differentiated by the type of nutrient

For example, MPR3 and MVAR2 refer to cash required to

meet protein needs in season 3 and vitamin A needs in season 2.

Labor Hiring Activity (columns 44-47):

Hired labor is

assumed to be identical to family labor (in quality) and is available in

sufficient quantities

The columns will contain entries in the cash accounting rows for daily wage

rates.

Borrowing Activities (columns 48-53):

borrowing fromTwo sources of borrowing are open to the household:
the public program and borrowing from the village moneylender. Although

the survey did not produce usable data for borrowing outside the public

program, it is believed that it is rather a problem of not being able to

pick up those transactions than that of their inexistence. Therefore, it

introduce this second source of borrowing

(borrowing from the moneylender) to the model. The inclusion of this

second source is justified by the observed informal lending transactions

taking The village money­place in the rural and even in the urban milieu.

lender integral and important part of the small

farmer’s financial environment.

is believed to be an

as already mentioned under family labor rows above.

has been thought necessary to

ments rows (21 36) indicate that for each unit of nutrient consumed that

and by the season.

This activity is differentiated only by season.
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Borrowing activities are differentiated by their source, their use

Borrowing from the public program(for public loans) and their season.

be used for plantain or for cocoa, and as already mentioned above,can

Borrowing from the moneylender, inthese loans are exclusively in kind.

percent annual rate of interest.

In the borrowing activities

(6-13) for the quantities ofare entered in the chemical inputs rows

when the equivalent of 1

CFAF is borrowed from the government.

from the moneylender activity

columns.

that for each CFAF borrowed from

The model also assumes

in the Chamberlin Model

Thus theof oligopolistic competition [49] •
.50 CFAF when the latterhis credit availability to the producer by

a
program is assumed to reduce its

These

the government and moneylenderentries inreactions are shown by the positive

physical inputs added to the production process

Since moneylender loans

CFAF to the system.

government credit program interact, somewhat like

moneylender is assumed to reduce

borrows 1 CFAF from the government credit program 

credit availability to the producer by 
* 

from the moneylender.

Instead negative 1 entries in the

the moneylender there is 

that the moneylender and the

are in cash ,

an addition of 1

interest, 6 percent for plantain and none for cocoa loans.

from the government negative coefficients

order to keep the model simple, is assumed to occur only in cash with a 50

Public loans also carry an annual rate of

*These coefficients are chosen so as to reflect 
to recover loans it disburses. The well known 
government credit programs is reflected by a l 
response to the borrower’s commitment to u 
lender has enjoyed over the years a 
he reacts to the borrower’s commitment to 
credit availability only by 50 percent.

and the government credit

each lending agent’s ability 
low repayment record of the 

reduction of its loan as a 
another lender. The private money- 

very high repayment record. Therefore, 
the public lender by reducing his

full unit when the latter borrows one unit

no such coefficient appears in the borrowing

cash accounting rows indicate
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Borrowing fromcredit restrictions rows, 71-72 and 85-88 respectively.

also reduces the level of the credit account of that parti-either source

the credit accounts of both government program andThuscular source.

unit is borrowed, and thismoneylender are reduced by one unit everytime a

Borrowing finallyis shown by the 1 entries in the credit accounting rows.

rows.

repayment activities.

Cash Commitment to Plantain Activities (column 54):

Cash commitment activities are

in cash for every planting seasonThe farmer must commit 14,000 CFA francs

This commitment is indicated in

(47 and 49).

credit available to

(71 and 72).

Finally, the government debt balance is

possibility created by the casha

commitment activity.

balance rows, (122 and 124) are positive.

The debt repayment activities are

the debt was contracted, anddebt,

finally the season the debt is repaid.

creates a debt, reflected by negative 1 coefficients in the debt repayment 

The accumulated debt balances will have to be repaid through debt

if he desires to obtain government loans.

in the cash accounting rows

Debt Repayment Activities (columns 55-70).

differentiated by the source of

the producer is increased by a corresponding 1 unit.

credit rowscontains negative 1 entries in the government

reduced through cash made available

the use of funds borrowed, the season

Thus MGP12, MMLD24 (columns 55 and

because of the possibility of borrowing,

Thus entries in this column, in government debt

66, Table 14) mean government plantain

paid at the beginning of season 2, and moneylender debt contracted in

debt contracted in season 1 and re­

differentiated by planting seasons.

this column by the positive entries

Once one unit of this commitment is met the government

Hence the column also
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It is assumed that in

debt is contracted the first day of the season, and the earliest
Each positiverepayment date is the first day of the following season.

coefficient in these columns that is entered in a cash account row repre-

The coefficientssents the amount of cash removed to repay a unit of debt.

charge due at the period of repaymentare calculated by adding the interest

Debt repayment activities

balance rows.

Input Purchasing Activities (columns 71-75):

loans to be dis­

bursed exclusively in kind, the complete

cash flow of the small

farmer.

achieved by having the loansThis istraint on the use of loan proceeds.

choose his input mix throughdisbursed in cash and allowing the farmer to

The negative entries forthe introduction of input purchases

these columns in the chemical input rows

from 1 unit of purchase activ-
indicate that

ities.

1 CFAF.

Cash available through the
for cash-requiring activities or iteither it is usedin two general ways:

determine the effects of this policy on the net

determined by the removal of this con-

Though the current policy provides for government

model of this study attempts to

activities.
(6-10) indicate the addition of

to the principal unit borrowed, which is one.

will reduce the debt balance through the positive 1 entries in the debt

general, a

season 2 and repaid at the beginning of season 4.

Cash Allocation Activities (columns 76-95):

These effects, if any, are

different cash-producing columns is used

inputs to the production process resulting

The positive 1 entries in the cash accounting rows 

for every unit of purchasing activities, there cash account is reduced by



136

is held in reserve. The proportion of cash used through cash-requiring

columns and that of cash held in reserve must always add up to one, so that

The activities arethe cash accounting rows have a

activities.

season 2, implying that 60 percent

columns.

1 entries in the cash

rows
Negative entries in thesupply rows.

available is distributed betweenshow the proportions in which the cash

from the cash management vectors,It is obviousaccounting and reserves.

to 1.the proportions add upthat for each column,

(columns 96-125)•Credit Allocation Activities
chooses to allocatewhich the borrowerGovernment credit is an asset

which is allocatedThe proportionbetween credit account and credit reserve.
the rest is kept in reserve.

to credit account is

like theThese activities are specified just

described above.

to the account or reserve supplies
identical toallocation activities areThe moneylender creditproportions.

those of the government credit.

differentiated by season and by the proportion of cash held in reserve, 

which is always one minus the proportion committed to cash-requiring

of cash to reserve inThus, ACSH240 means allocate 40 percent

is allocated to other cash-requiring

Cash supply will be reduced through positive

cash accounting and cash reserve

zero right hand side.

respectively, ns

credit supply rows reduce the

credit available through its removal to
The negative coefficients in the credit account and reserve rows add credit 

shown by the various

The positive entries in the government

account and/or reserve columns.

used for borrowing while

cash allocation activities
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Cash Valuation Activities (columns 125-145):

These activities value cash held in reserve in the cash reserve rows.

As discussed briefly in Chapter 2, Section 2.2 under the Theory of

the value of cash in reserve increases as the perf rLiquidity Management,

Entries in these columns in the cashin reserve decreases.centage held

for each unit of CFAF producedreserve rows

be taken out of thethrough this
One unit of cash held in reservecash reserve.

than 1 (see Graphs 2.3

That value of ain Section 2.2 of Chapter 2).

reservation price the producer arbitrarilyliquidity value equivalent to the

the activity contributes toThat price is whatsets for his reserved cash.

the objective function.

Table 15following Bhargara’s approach [11].

of liquidity, positive entries of 1Since cash reserve is a sourceprices.

The values
unit of cash reserve satisfies 1 unit

the risk associated with each season

reserve restrictions.

Credit Valuation Activities

Credit valuation activities are
VGR160 refersof credit.

credit in season

credit in season 4, when

like those of the cashThe entries are just80 percent in held in reserve.

(columns 145-175):
differentiated by season, by percent-

one since it contributes a liquidity value higher
CFAF held in reserve is the

These reservation prices
below shows these reservation

in these columns, in the liquidity requirement
of liquidity requirement.

age of credit held in reserve, and by the source
1, when 50 percent is held in

valuation activity, 1 unit of CFAF must
is valued at greater than

rows, indicate that every

were purely assumed,

of cash in reserve are

are all positive 1, since

reserve, VMR480 refers to

differentiated by season, and their size reflects 

as already mentioned under the liquidity

to valuation of government

valuation of moneylender
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valuation activities.

and aredifferent from those of cash reserve

reservation prices.Table 16 shows thesesources of credit.
differ between cash and

The magnitudes of

credit reserves to reflect
be noted in Tables

16 and 17, is substantial.
is intended tocreditsand the moneylender

loan from the

value of government
government program.

their availability.
ofloans because of unreliability in terms

176-179):

season.
These activities are

requirements
of 1 CFAF reducesseason's living expenses

1
1 CFAF, as is

Negativerows.

the expenses

those rows.

180-184):Cash Transfer Activities (columns
surplus cashto move anyintroducedCash transfer activities are

the next season.row to
number 2, or

intransfers any cash

2 intoin the cash account of season

transfer activity removes 1

reserve more than credit reserve.

Further, the difference in

cash accounting row

Positive 1 entries

of that season by a corresponding

requirement

generated in any cash accounting 
surplus generated

indicate that 1 CFAF transferred
CFAF from the

The difference, as can

the reservation price

entries in the living expenses

cash used to meet

Meet Other Family Living Expenses 

differentiated by 

the living expenses 

shown by the positive

1 entries in the

from a given season

cash account of that season, and

levels between the government

reflect the well known lengthy procedure required

lessens the

are assumed again, and are

these reservation prices

the assumed producer’s attitude of valuing cash

cash accounting rows reflect
requirements of

Thus column TCSH23

that of season 3.

through the cash

The reservation prices

further different for the two

This lengthy procedure

the timing of

Activities (columns

Meeting a given
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Table 16: CASH RESERVATION PRICES

Value of Reserve Cash

Season 4Season 3Season 2Season 1

100 1.301.300 1.101.20

80 1.401.401.2020 1.30

60 1.551.551.3540 1.45

1.8040 1.801.6060 1.70

2.202.2020 2.0080 2.10

CREDIT RESERVATION PRICESTable 17:

.45.40.60.60100 .35.500

.55.50.75.7580 .40.5520

.85.751.001.0060 .65.9040

1.301.151.451.4540 1.101.3560

1.551.451.701.701.3020 1.5080

Percent of
Credit in
Reserve

Percent of
Cash in
Reserve

Percent 
of Credit 

Used

Percent 
of Cash 

Used

Season
1

Season
6

Value of Reserve
Moneylender Credit 

Season Season Season Season 
2 _ 3 4_______ 5
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the level of cash account of that seasonincreases

cated by negative 1 entries.
function,

The

variations of the general model

and moneylender
Other cash-generatingseason.

the beginning

Cash-consuming

cash atcash,obligations, dietary needs in

the season for which they are
, or what

available at
4 are met

Cash obligations

function row.
through negative entries

activities (government

make cash available at

CFAF transferred into a given season by the same activity 

by 1 CFAF and is indi-

the end of that season

due after season

description of the objective 

to model 3.

Timing of Cash Availability and Use:
assumed that cash from marketing activities 

the beginning of the next

of the said season.

4 activities are

conversely, a

As already mentioned above, the 

requirements and activities which precede applies mostly

are summarized in Table 17 below.

as the end-of-period cash row.

in the objective

borrowing) occurring in any given season 
activities (input purchases, debt

the beginning of

to be carried out.

Throughout the model it is

in any given season is made available only at

etc.) require

Cash generated by season 

is referred to
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CHAPTER 6

AND THEIR INTERPRETATIONRESULTS OF THE ANALYSIS

the results from
The present chapter presents

be pre­general model will
The optimal solution of

of this
seated and commented upon with respect

study.
the farm optimi-

Model 1,
a

It is
point on the efficiency

is rather within
plausible to assume

situation is
the efficiency frontier.

farmstatements between

organizations under this situation

Table 19 reportsalternative models.
cash transferredThe total netthe current situation.

to family
This

distinguish between
labor as it was not

hold and the farm firm.
all other modelswell as for

in the

3-year plantain production cycle,

Optimization given 

make comparative

this model as

and not any given year

value includes returns

the farm house-

and briefly discusses 

described in the previous chapter.

as explained in the previous chapter, is

The solution of Model 1 produces

It should be recalled for 

that these results describe a typical year 

or a given year

as specified in

in the 25-year cocoa

zation given the current situation.
surface for the representative farm, 

that in fact the representative farm 

the current

necessary as the study intends to

applying the general mathematical model

each variation of the

to the various objectives

function is 685,785 CFA francs.

found practical to

and under situations

the results of the optimization given 

to the objective
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Model 1

Table 19:

UnitLevelActivities

Hectares2.55Produce Plantain
Hectares2.02Produce Cocoa
Hectares1.08Produce Subsistence Crops

Metric Tons38.73Sell Plantain Fruits
Suckers1276.00Sell Plantain Stock Kilograms1474.75Sell Cocoa Kilograms2.19in Cash Kilograms3.86
Milligrams5331.73

I.U.in Cash

117.00
236.47
99.54

200.00
287.46

CFA Francs'for Plantain CFA Francs
CFA Francsxxxx
CFA Francs
CFA Francs
CFA Francsxxxx
CFA Francs48000.00
CFA Francsxxxx
CFA Francsxxxx

xxxx
CFA Francs

237691.00
13602.00

237691.00
13602.00

3814.12
546.06

Meet Protein Requirement 
Meet Fat Requirement in Cash 
Meet Iron Requirement in Cash 
Meet Vitamin A Requirement 
Purchase Fertilizer for Plantain 
Purchase Insecticide for Plantain
Purchase Pesticide for Plantain 
Purchase Insecticide for Cocoa

Borrow from Government
Borrow from Government for Cocoa

Purchase Fungicide for Cocoa
Hire Labor

Reserve Cash
Reserve Government Credit

Credit
Function

____ Optimum Organization Given the 
Availability of Government Loans in Kind:

No Liquidity Management

•VKilograms
Kilograms*
Kilograms*
Kilograms*

Sacks

Borrow from Moneylender
Repay Government Plantain Debt

Repay Cover-ment Cocoa Debt

Repay Moneybinder Debt
Meet Other Family Living Expenses

685785.00
the current model, but

Reserve Moneylender
Transfer Cash to Objective 
*These amounts are not actually purchased in 
disbursed in government- loans.

**1 U.S. Dollar = 246 CFA Francs

Man-Days
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production cycle.

found convenient to summarizeit has been

the annual cash income

observed in the survey.

from the survey)(2.43 hectares is the average

cocoa.
introducing anothersituation byModel 2 modifies the current

the current situa-As in
optimal solution showsThetion, government loans are

, borrowing
the small farmer shifting completely to

He also
The cashlimit.

borrows from the government
rate of

flow is increased to 765,245 CFA francs

interest charged by the moneylender.
doubled, while the

farmed under plantainThe area
has increasedHired laborthe 2 hectares.government limited its loans to

ofthe possibility
Modelfrom 287 to 425 man days.

Theof loans.
mix by changinginducing changes in crop

in Table 20.results of model 2 are summarized

6.1

One of the
evaluate the

(iii) in section 2.4 of Chapter
by disbursinguses

government
effects by assumingthese

loans exclusively in kind.

credit source
despite the 50 percent

2 clearly shows
the availability

moneylender.

policy of restricting

Model 3 investigates

specific objectives

2, was to 

the loans to specific

of this study, namely objective 

effects of the

Though the general model is seasonally specified, 

the results in annual terms.

Effects of Funds Use Restriction 
on Input Mix and Profits

has more than

source of financing, the private 

disbursed in kind.

plantain production 

70,000 CFA from the moneylender (which is the upper limit), 

to its upper

The optimal net cash flow is about 3 times

The farmer produces 2.55 hectares of plantain 

and 2.02 hectares of
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Model 2

UnitLevelActivities

Hectares5.66
Produce Plantain HectaresxxxxProduce Cocoa Hectares1.08
Produce Subsistence Crops Metric Tons68.53Sell Plantain Fruits Suckers2830.00Sell Plantain Stock Kilogramsxxxx
Sell Cocoa Kilograms31.84in Stock

Kilograms34.10
Milligrams

I.U.

283.00
563.27
xxxx

Purchase Insecticide for Cocoa

Man-Days
CFA Francs321600.00for Plantain CFA Francsxxxx
CFA Francs70000.00
CFA Francs321600.00
CFA Francsxxxx
CFA Francs
CFA Francs
CFA Francsxxxx
CFA Francsxxxx
CFA Francsxxxx
CFA Francs765245.00

*As in Table 19

70000.00
48000.00

9101.95
4806.17
927.49

xxxx
425.86

Meet Vitamin A Requirement
Purchase Fertilizer for Plantain 
Purchase Insecticide for Plantain 
Purchase Pesticide for Plantain

Meet Protein Requirement
Meet Fat Requirement in Cash
Meet Iron Requirement in Cash

in Cash

Borrow from Government
Borrow From Government for Cocoa

Purchase Fungicide for Cocoa
Hire Labor

Kilograms*
Kilograms*
Kilograms*
Kilograms*

Sacks

Table 20: Optimum Organization Given the 
Availability of Government (in Kind) 

and Moneylender Loans: 
No Liquidity Management

Borrow From Moneylender

Repay Government Plantain Debt

Repay Government Cocoa Debt

Repay Moneylender Debt
Meet Other Family Living Expenses

Reserve Cash
Reserve Government Credit
Reserve Moneylender Credit
Transfer Cash to Objective Function
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now that government

the input mix and itswill then have to decide onThe farmercash.

intensity.

In order to achieve this, the

than to eitherrates
to be far more

pesticide.insecticide or

course up to someizers used (of

insecticide and pesticide.varying the amount of
Level

fertilizer appli-
assumes he uses 343 kilograms per

mal solution,
The results are

each level corresponds to a

Table 21.
farmer choosesthat the

of fertilizer,
technology which is highly

held beliefs of thecommonlyto theThis result is contrarylevel 1.
credit is disbursedreason whyIndeed, onegovernment credit managers.

diverted to other nonfunds are notthat creditin kind is to insure
optimal resourcederived from anresults areThough theseproductive uses.

actual farms, there seems
is rarely if everallocation which

be irrational in
theno theoretical reason to suppose
approximate

allocating his resources

The optimal solution shows

Intensive in terms

limit) affects the yield

For this reason, the

model respecified 3 levels of

have been found

chooses a given

different yield.

achieved on

small farmer to

this optimal allocation.

cation, assumes he uses

intensity for chemical inputs.

fertilizer applicationresponsive to
In other words, varying the amount of fertil- 

much more than

250 kilograms per hectare.
level or any combination of the 3 levels, as 

reported in

to produce with
or technology

so as to

750 kilograms of

By observations, yields

for fertilizer use only.

loans for both plantain and cocoa are disbursed m

or highly intensive, assumes

fertilizer per hectare (as Recommended); level 2, or 

hectare, and level 3, low

Model 3 then, in its opti-

model respecified 3 levels of intensity

that the farmer uses
moderately intensive
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Model 3

Table 21: Loans

UnitLevelActivities

Hectares6.75
Produce Plantain Hectaresxxx x
Produce Cocoa Hectaresxxxx
Produce Subsistence Crops Metric Tons107.98
Sell Plantain Fruits Suckers4186.00Sell Plaintain Stock Kilogramsxxxx
Sell Cocoa Kilograms150.32in Cash Kilograms145.24

Milligrams
I.U.

in Cash Kilograms5062.50
Kilograms789.75

. Kilograms357.00
xxxx

Purchase Insecticide for Cocoa
xxxx

Man-Days

CFA Francs
for Plantain CFA Francsxxxx

CFA Francs
CFA Francs
CFA Francsxxxx
CFA Francs
CFA Francs
CFA Francsxxxx
CFA Francsxxxx
CFA Francsxxxx
CFA Francs933212.00Function

739.70
885400.00

177528.00
885400.00

177528.00
48000.00

23958.00
8452.00

Kilograms
Sacks

_______ Optimum Organization 
Availability of

in Cash:

. ' i Given the
Government and Moneylender

No Liquidity Management

Borrow from Government
Borrow from Government for Cocoa

Meet Protein Requirement 
Meet Fat Requirement in Cash 
Meet Iron Requirement in Cash 
Meet Vitamin A Requirement 
Purchase Fertilizer for Plantain 
Purchase Insecticide for Plantain 
Purchase Pesticide for Plantain

Purchase Fungicide for Cocoa
Hire Labor

Borrow from Moneylender
Repay Government Plantain Debt
Repay Government Cocoa Debt
Repay Moneylender Debt
Meet Other Family Living Expenses
Reserve Cash
Reserve Government Credit
Reserve Moneylender Credit
Transfer Cash to Objective
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nology level 2, though he was

level 1. The

differential valuation of areflects the farmer’s
It is ait in cash.whether he purchasesis loaned to him orwhether it

discussed underof the reservation price concept asreflection
The impact of these

in section

In model 3, all
solution impliesThelabor hired increases to 739.7 man days.

all dietary requirementsThusfor home consumption.of subsistence crops
function isthe objectiveflow transferred toThe cashare met in cash.

933,212 CFA francs.

This model may not be very
environ-

in representing the physical infrastructure

marketing systemThe model assumes ament.
he

with all the inputs and all the
prob-that

will need to purchase.
indicates that con-situation

conditions are
siderable improvements

of interestfrom model 3 areYet the resultsrealized.
in infrastructure.such improvements

6.2

determine the impactof this study is toSpecific objective (iv)
when the latter viewsthe small farmeronof the government credit program

capable of supplying

(food in particular)

From the survey, it is recalled, the farmer was producing under tech­

given in kind the equivalent for technology 

models 1 and 3 probably

discussed with the results

hectares) is farmed and

consumption goods
the farmer has no

’’Cash

Valuation”

gains that might be won from

lems marketing his own output.

will need to be

no production

It equally assumes

of some inadequacies

Effects of Liquidity Management Needs 
on the Behavior of the Small Farmer

realistic because

of the small farmer’s

the farmer

difference in fertilizer use between

unit of fertilizer

5.3 of the previous chapter.

of models 4 and 5.
reservation prices are

available land (6.75

The present
made before these

in suggesting the
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permanent institution.

small fanner with another sourcepermanent, will provide the

for his overall decision-

shown by the results of model 3.

addition to all the
valuation activities,

the following are included:
The inclusionvaluation activities.

restrictions
of these activities above

to the model:

lender credit accounting rows, and

There are no

government credit.

3 and 4.

recognizes another basic and

only tool at hisneed for risk management by the

management.
dropped to 1.00 hectares

zerounder cocoa,in model 4, while the area
the crop mix mayThe shift inis now 2.54 hectares.

moneylender credit allocation and

introduces the

is viewed as a temporary

the moneylender

credit for meeting some of his 

activities and constraints

cash allocation and

There is a striking difference

be attributed only to 

the small farmer, namely his 

disposal, liquidity

The government program, if

of liquidity

making process. Lending in cash instead of 

government credit more permanent, though it makes it more

the program as a

The results are summarized in Table 22.

source of loans and that the small

liquidity requirements.

of the preceding model,

in the optimal solutions of models 

the fact that model 4

following rows or

credit reserve rows, cash and money­

reserve requirements.

The optimal area farmed under plantain has 

in the previous model, 

be explained by the

appealing as

Model 4 assumes that the government

farmer relies only on

In model 4, in

This difference can

real need of

which is believed to be an essential element

in kind does not make the

cash and moneylender

finally liquidity
reservations for
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Model 4

UnitLevelActivities

Hectares1.00
Produce Plantain Hectares2.54
Produce Cocoa Hectares2.17Produce Subsistence Crops

Metric Tons16.00
Sell Plantain Fruits Suckers650.00
Sell Plantain Stock Kilograms1847.59

Kilograms2.19
Kilograms3.86
Milligrams5331.73

I.U.3814.12
Kilograms750.00
Kilograms69.30
Kilograms10.87

30.48
Purchase Insecticide for Cocoa

Man-Days

CFA Francs

CFA Francs
Borrow From Government for Cocoa CFA Francs

CFA Francs
CFA Francs
CFA Francs
CFA Francs
CFA Francs
CFA Francsxxxx
CFA Francs45000.00
CFA Francs679351.86Reserve Moneylender Credit

Transfer Cash to Objective Function

130000.00
46786.80
15000.00
130000.00
46785.80
15000.00
48000.00
404673.66

508.00
217.02

Kilograms
Sacks

Meet Vitamin A Requirement

Purchase Fertilizer for Plantain

Purchase Insecticide for Plantain

Purchase Pesticide for Plantain

Sell Cocoa
Meet Protein Requirement in Cash
Meet Fat Requirement in Cash
Meet Iron Requirement in Cash

in Cash

Purchase Fungicide for Cocoa

Hire Labor
Borrow From Government for Plantain

Borrow From Moneylender

Repay Government Plantain Debt

Repay Government Cocoa Debt

Repay Moneylender Debt
Meet Other Family Living Expenses

Reserve Cash
Reserve Government Credit

Table 22; Optimum Organization Given the
Availability of Government Credit in Cash

(Perceived as Temporary) and Moneylender Credit: 
Liquidity Management Specifications for Cash and Moneylender Credit
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cash and moneylender credit held inreservation prices specified for

has made cash lessreserve.
is more capital

available for production expenses.

that making cash more

toward less cash-requiring enterprises.

tude evidently depends on the
The

value of the objective function as

value of liquid reserves (cash and

value reported here (678,351.86 CFA

However,reserves.

the objective function in order to

able to the household.

6.3

under its currentshown that
In Chapter

Under those

naturelacks the permanent

its customers any
which is needed for

long-term trust.

is likely to be short-lived.

each institution

credit program

highly questionable.

the institution

\r Viable Government 
the Small Farmer

Effects of a Financially
Credit Institution on t..

(fertilizer) intensive than cocoa production.

valuable will bring the producer

The amount of cash held in reserve

assumed magnitude of 

cash committed to production.

, includes the

is considerable, and its magni- 

the cash reservation

francs) has been

in Table 22, 404,673.66 CFA francs 

reported value of

prices, relative to earning rates for

generated by the model

moneylender credit).. The

reduced by the value

as shown

policies, the government

losses and its financial viability is 

conditions the farmer perceives, and rightly so, 

thus

Plantain production

It is therefore expected

The progran

in order to give

to shift his farming

4 of this study, it was 
incurs considerable financial

The introduction of liquidity requirements

of liquid

are being held in reserve, and should be

obtain the value of

added to the
total cash avail-
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valuation activities and governmenting government credit allocation and

credit reserve isThe governmentcredit reserve and accounting rows.

16 of the previous chapter.valued at reservation prices shown in Table
value governmentcash reservation prices toThe prices are used just like

There is no
The results of this model are

The smallmodels 4 and 5.

limit and
farmer’s borrowing from the government

Cash held
is reduced tothe moneylenderborrowing from

in reserve is,
of

maintained.this model hasthe contention
will induce him toof liquiditysourcegovernment credit as a permanent

substitute credit

recalled thatIt is to bereserves for cash reserves.
other near­form of cash orin theheld in reserveargument against assets

of these
nature.liquid forms is their unproductive

lot morevalues them a
Committing more assets

are held in reserve to meet
in its attempts

the burdento production further reduces

to generate more funds for loans.
the determinationin

Models 3 and 5 reflect two
Modelrestrictionsof the effects of government program

15,000 CFA francs.

This is exactly

the government credit program is perceived as permanent.

the model by specify-

301,018 CFA francs.

The farmer’s perception

credit reserve in the objective function.

summarized in Table 23.

difference in the production activities between

credit is at the upper

assets to production processes just 

liquidity requirements.

of the government

Model 5, which is the complete model in this study, assumes that

Given cash dis­

bursement as well, this new feature is reflected in

commit more cash to production purposes, since
the most serious

different approaches
on the producer.

as expected, reduced to

Committing more
than when they
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Model 5

Well as for Cash

UnitLevelActivities

Hectares1.00
Produce Plantain Hectares2.54
Produce Cocoa Hectares2.17
Produce Subsistence Crops Metric Tons16.00
Sell Plantain Fruits Suckers650.00Sell Plantain Stock Kilograms
Sell Cocoa Kilograms

in Cash
3.86

I.U.
Kilograms
Kilograms69.30
Kilograms10.87

30.48

Man-Days
CFA Francs

for Plantain CFA Francs
CFA Francs
CFA Francs
CFA Francs
CFA Francs
CFA Francs
CFA Francs
CFA Francs
CFA Francs
CFA Francs

122631.00

46786.80

15000.00
122631.00
46786.80
15000.00
48000.00
301018.48
38169.00
24474.00
756753.25

1847.59
2.19

5331.73
3814.12
750.00

508.00
217.06

Kilograms
Milligrams

Kilograms
Sacks

Meet Protein Requirement
Meet Fat Requirement in Cash 

in Cash 
in Cash

Purchase Fungicide for Cocoa
Hire Labor
Borrow From Government
Borrow From Government for Cocoa

Meet Iron Requirement
Meet Vitamin A Requirement
Purchase Fertilizer for Plantain
Purchase Insecticide for Plantain 
Purchase Pesticide for Plantain 
Purchase Insecticide for Cocoa

Borrow From Moneylender
Repay Government Plantain Debt
Repay Government Cocoa Debt
Repay Moneylender Debt
Meet Other Family Living Expenses
Reserve Cash
Reserve Government Credit

Reserve Moneylender Credit
Transfer Cash to Objective Function

Table 23: Optimum Organization Given the 
Availability of Government Credit (Perceived as Permanent) 

and Moneylender Credit with Liquidity Management
Specified for Both, as Well as for Cash



168

the use of loaneffects of an explicit restriction on3 investigates the

the effects of an implied restriction5 investigatesproceeds and model

show that removing those twoThe resultsthe program.

optimal solution substantially*restrictions improves the

6.4

in sectionsbriefly discussedthe size of loans wereThe effects of
The present mathe-

4.3 of Chapter3.12 of Chapter 3 and

to evaluatematical model is used

gramming was performed
of theinvolved variation

The
of the

government

right hand side column.
theory, as

discussed in section 2.2 of Chapter
Increasing the

relationship ofon cash is some inverse

farmer in meeting his liquidity

than initially*

with decreasesmatched upgovernment credit limits are

The governmentin model 6.
This parameterization

in 5 equal inter-
from 10 percentcredit limit is increased by

inreduced by 10 percent
The reservation pricesvals.

the options

Cash held in reserve, there
government credit limits, evidently increas 

requirements.

liquidity values of the cash reserves.

is carried out

those effects.

called parametric pro-

on the duration of

Effects of the Size of Loans on 
the Small Farmer Situation

in the prices or

on the model.

For this reason, the increased

to 50 percent

on given elements

the optimal solu-

4, respectively.

In order to achieve

fore, is valued less

this goal, a post-optimal simulation procedure

on cash are equally

This operation

Liquidity management

that the reservation prices

first parameterization procedure 

credit limits, which is an operation

is performed on

cash availability*

available to the

tion of the complete model, model 5.

2 indicates
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in the credit limits for the governmentThe increase5 equal increments.

The reserva-than in model 5.ducer to value this source of credit more

therefore increased by 10credit aretion prices for reserved government

model does
The results are shown in Table 24.

Though the
not affect the level of production

credit limits are increased

loan source.only his borrowing from the plantain
increase inAfter a 20 percentlevel.

192,950 CFA francs.
of the exces­

sively high rate of interest
there­

on useloans as well as removal of restrictions
the "exploita-small farmer fromin freeing thefore, important factoran

tion” of the moneylender.
model 7 by varying the

Model 5 was
the moneylenderon

limit.moneylender credit
results of model 7Theof model 6.credit limits were similar to those

lower at each
The levelare shown in Table 25 below.

credit reserve

affect plan­limits does notcredit
The increase in

of financing is a verysourcethe moneylenderSincetain production.

level of government credit reserve

the moneylender

of cash reserve is 

increases, and the

percent, up to 50 percent, in 5 equal increments.

The parameterized

borrows from the moneylender, and

charged by the latter.

of loan proceeds, is,

no longer

program, for reasons analogous to those given above, should bring the pro-

in the optimal solution.

for both plantain and cocoa, the farmer increases 

Borrowing for cocoa

again parameterized to produce

The variations imposed

production remains at the previous
the credit limit, the farmer’s borrowing for plantain is stabilized at 

After a 30 percent increase, the producer 

this is expected because

The size of government

increment, the level of moneylender

decreases.
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The
from the moneylender goes to cocoa production,

in borrowing from the money­increases with every increasearea under cocoa

from the moneylenderThe increased loan proceedslender.
in hired labor.illustrated by the increasehiring more labor as

effects of models 6 and 7The

Making the perceptionthose of model 5.

loans both release someand increasing the limits on
released is substi—The cash thusheld in reserve for liquidity purposes.

tuted for by an increase in
with itsgovernment

limited funds.

6.5

Model 8 is derived from
is permitted

The rateof interest.government program rate
36 percent byto

of 6 percent.

interest on the borrowing activities
observations,and revealing

interest rate on
Production

inthere are very few changes

level.activities remain at the same

exactly what
interest rate,

an upward readjustment

26 below, is that up to 24 percent 

the solution.

5 equal increments 

effects of higher

- Rates for 
General Model

credit held in reserve.

credit program

are used for

of government program permanent

of the cash otherwise

.Effects of Higher Interest
Covernment Loans on the C_

model 5 by the parameterization of the

of interest

One of the very interesting

expensive one, increasing the limits is not expected to shift resources

The additional borrowing

as shown in Table 25.

are similar to

as discussed in

on cash management

to vary from the current 6 percent
This model is introduced to determine the

and finally on the optimal solution.

The releasing of this

the study contends »hen it advocates

government loans, 

mix and borrowing

as shown in Table

to the relatively capital-intensive enterprise.

cash should be of a major concern to a

This finding is
of the government
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equally held by a large pro

tude of interest rate is less important

will be summarized laterThese characteristicsteristics of the program.

in this chapter.
solution starts to changeinterest rate, the modelAfter 24 percent

farms 1.10 hectaresnowAtin terms of crop mix.
The area

of plantain, a 10 percent
This result

.22 hectares or

The increasing costis as expected.

production mix away from the capital

in the interest rate is equivalent to

inputs. The shift from

chapter, 3 levels of

in the rate of interest on government

models 6 and

In

is now
the present model, part

level 1 (.90

hectares) and technology level 2

The shift increasesto 30 percent.

30 percent, the producer 

initial solution.

plantain produced under highly intensive

model (5)

moderately intensive technology.

allocated between 

(.20 hectares).

the interest rateonly after

increasing interest rates.

This position was

logical level of plantain production.

fertilizer intensity

funds has led to a

technology, as mentioned above.

as shown in Table 26, are

plantain was produced only under

of the plantain

The 1.10 hectares ot

increase from the

section 4.2 of Chapter 4.

portion of farmers surveyed for the study, who believed that the magni- 

to them than several other charac-

as well as in

plantain production
area farmed or higher cocoa production, but rather to a lower techno­

In section 6.1 of the present

The increase

process did not

under cocoa is reduced by

technology
It should be emphasized 

is raised
that this shift in technology occurs

with

were specified.
reduction of

about 8.6 percent.
shifts the

intensive enterprise.
of chemical

of financial resources
The increase

increasing the price
lead to lower

Let us mention that in the complete
the highly intensive technology.

being produced under the 

plantain produced,
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further the effects of the higher interestIn order to determine

developed simply by dropping allthe technology mix, model 9 wasrates on
Thefrom model 8.cocoa activities

technology level used in theirplantain production is distinguished by the

technology level 1under
production.

to plantain grown under
from tech-

The model does show what one would expect,

Thenology level 1 to technology level 2.

activities and
labor results both from dropping the cocoa

labor
Technologyin technology.

function has
The valuethan does technology level 2.

further
The final

on

models
of the complete model. Let us

were

that cocoaThe present model assumes
in mod el 8 •

costs are parameas plantain loans, and these
similar to

The results are shown in Table 28.
level 1 to

model 8, with the exception that the

little faster.
financialof the small farmer s

to theresults with respect
some veryenvironment has provided

all the previous

rate charges.

and its corresponding requirements

In this table, unlike Table 26,

understandably decreased.

model of this analysis

of interest

substantial decrease
from the shift

, model 10, is intended to 
the optimal solution

subject to

technology level 2 is a

The present mathematical modeling 

interesting

level 1 does require

of the objective

results are summarized on Table 27.

determine the effects of higher rates

recall that in

free of interest

the same costs

substantially more

They are quite

• shift from technology

government loans for cocoa production

loans are

terized exactly as

those of

Plantain A refers to plantain grown 

or high fertilizer intensive production process, and plantain B refers 

the moderate fertilizer intensive production process, 

a gradual shift away

in hired
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The following insights have

various results.

(i) private moneylender as an alternative

of financing allows the small farmersource to greatly increase
his total output and his income.

the farmer’s income than is the cost of that capital, given

that these costs are kept within limits.

(ii) The relaxation of the restriction upon the utilization of

government loan proceeds was found to be beneficial to both

output and income. Very importantly, the solution reveals

that the farmer produces with the high technology process,

which is one goal pursued by the said restriction.

(iii) The liquidity needs of the household are real needs. The

farmer holds large amounts of cash and credit in reserve to

Supplying him withbe able to meet these contingencies.

meet some of these contingencies, allows him to release some

of his cash, otherwise idle or sterile and its equivalents

He substitutes some creditinto his production activities.

derived from permanent and reliable credit institu-reserve,

for the cash he then commits to production.tions,

(iv) Comparing the results of models 6 and 8 has revealed that the

far more important factor in improving the

This reinforces the point 

that limited capital supply is more limiting to the growth of

size of loan is a

farmer’s income than is the rate of interest he has to pay.

reliable sources for borrowing in terms of cash, in order to

"reasonable”

The introduction of a

ilssues the study set out to investigate, 

baeen revealed through the
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A 400 percent increase in the rate of interest (from 6 to

30 percent) reduces the fanner’s income by about 2 percent

while a 50 percent increase in the loan limits increases

his income by about 20 percent (compare models 2 and 3).

All of the findings revealed under (iv) were confirmed by the

Among the following 4 characteristics of

=a farm loan interest rate, average size of loans, flexibilityprogram,

cof use of loan proceeds, and the length of time for loan disbursement,

-37 percent of the farmers interviewed ranked the flexible use of loan funds

•as the most important feature of the program, 31 percent chose the rapid

decision.

disbursement of funds, 27 percent chose the size of loan, and only 5 per 

cent chose the level of interest rate as a major factor in their bor

-results of the field survey.
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CHAPTER 7

SUMMARY, CONCLUSIONS, AND IMPLICATIONS OF THE STUDY

i Summary and Conclusions:

out once again the critical necessity of

financing for the small farmers.

0uch higher

thfhe
assuming that

In Cameroon as in several other LDC’s, this external financing

This function has proved tosector.
oee

to the government, as was shown in Chapter 4.

These prohibitive costs have resulted essentially from three
s sources: costs, low repayment records, and

Though several
have been brought out in support of these low rates of

innterest, it

cthe

to save, will induce non-productive forms of liquidity manage­
rs cent.

The low

in kind, as

mainly by the public 

extremely costly

Extending loans exclusively in kind ignores on 

important element

This external financing leads 

returns for the farmer’s enterprise(s), as well as for 

economy as a whole, 

-developed.

This study has brought 

external

remains that they contribute to a misallocation of resources, 

weakening and

an adequate technology has been

a device to curb down the rate of delinquency

the distortion of capital markets; they create no

in the farmer’s financial behavior. Decision making for

ias carried out

very high administrative

-unusually low interest rate charged on funds loaned out 

Trustifications

repayment records have led the government credit officials

extend loans 

default.



182

sa future time horizon entails an element of uncertainty which has to be

’taken into consideration.

regardless of the income level. The

aversion of this risk

and flexibility;

tracts;

for liquid assets. The small farmer of the LDC’s

who is provided with only few of the services or opportunities mentioned

above,

reserves indeed constitute the small farmer’s insurance against

Extending loans in kind does not

indicate that there is

large

research.

7.2 Implications for Policy:

are seriously limited in terms of success. It is of uppermost importance

in the financial organization, it can be expressed in the form 

of insurance and demand

can be formulated in the production, marketing and 

financial organization of the firm,

relies heavily on liquid reserves for managing the various risks. 

Liquidity

such government credit programs are not very appealing to the 

small farmers.

against sickness, etc.

contribute to the farmer’s ability to meet his liquidity requirements and 

therefore,

crop failure (production risk), against falling prices for his products 

(market risk),

We assume that in general, risk aversion pre-

* dominates all economic activities,

It is the contention of this study that the current government 

Policies in

depending upon its sources.

In production, risk aversion can take the form of diversification

The several findings of this study tend to

room for improvement in the government agricultural credit p g 

and have far-reaching implications for agricultural credit poli 

for

in marketing, it can appear in the form of future con-

the area of agricultural credit programs for small farmers
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for evaluating creditthat criteria for success or

One'PQ inion.

financialto
the farmer,available to

the average

delinquencyO(iv) the level of
output, income orin farmer'sIlin (i) above, (v) increase

distributionequalization or♦ (vi) impact on income

: groups.

criteria (iii)In terms of real
of funds tothe availability funds

by nature
is subject to political decisions

output
in

have

of all thestantial. In terms

been much less satisfactory.
for these

reasonsTwo majorand prohibitive costs. full costfor thecustomersits
costs. small creditof such

theTwo,of the services rendered. in kind

complicates the problem
howtodue in part

small pro­
to be.

thisthe borrower perceives
this program.reached byportion of small farmers are

schemes does require a large

still further.
permanent

Only a very

largely on

-•leeds are met, or size of loans 
and/or default, which is in part reflected 

welfare, and

could nevertheless
, (ii) the number of farmers served, or the 

which the farmer’s

The level

operating the credit program 

*<each of the program, (iii) the degree

xo ■ recognize the fact
i .nd diverse and may be subject to differences of 

policies are several and diverse, auu j
list the following: (i) the cost of

objective appreciation can be made.

between various farm

subjective.

has been sub-
which are

the farmer's

criteria, the results

exhibited excessive

excessive

The allocation

One, the program does

amount of
supervision

of delinquency

and reliable

default is high and this is
loan option

terms of criterion (v) the increase

other three

studiedThe program

account

and (vi), the performance depends 

the government, and no 

of government

In

not charge 

administering
, and lending

and
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Of all the current policies of the small farmer agricultural

credit programs, the most damaging and the most objectionable of them all

objectionable on several grounds, the most serious objection being that

they discourage savings and they fail to mobilize the few savings avail-

This particular policy has serious global implications in theable.

The variousfinancial market and, by extension, in the whole economy.

negative effects of this policy were briefly summarized in Chapter 4.

sented throughout this study does not

Low interestfor small farmers.a well designed subsidization program

income transfer or equaliza­

tion mechanism.

in
is that such subsidization programs

their organization and in their objectives
made and the target popula-

small farmers.

istion for a subsidization program

for a potential credit program.

7.3 Policy Recommendations :
of whichseveral policy suggestionsThe preceding remarks call for

a few are listed below
should be reoriented so as to

(i)

and of course, to be able to

adopt a given technological improvement

should be clearly distinguished

The argument against the practice of low interest rates as pre­

ignore the various advantages of

rates to small farmers is justified as an

to induce some small farmers to

This distinction has not been 

identical with the target population

from the credit programs for

is the unrealistically low interest rates they charge. They are

reduce their costs, to give
mobilize such savings.

Small farmer credit programs
small farmers incentives to save,

In order

They may be necessary

The position of this study
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to achieve these goals,

rates to render saving

activities attractive.

There is there-
a need for creating a savings division within the

credit institutions. An interest rate of 18 - 24 percent

range has been suggested by various sources [28]. This

range was in essence, confirmed by the results of the

mathematical modeling as shown in the previous chapter.

Mobilizing rural savings will broaden the institution

resource base.

(ii) Credit institutions for small farmers should simplify

their lending procedures for a more rapid disbursement

of funds. This could be achieved through a complete

decentralization of the institution’s operations.

(iii) Because of the inability to clearly distinguish between

two separate entities,

it is very hard and an unrewarding exercise to attempt to

It is therefore not very realistic forsumption expenses.

3 credit program for small farmers to address itself

Consumption needs are atexclusively to production needs.

To provide loans inleast as important as production.

kind is to ignore some of the producer’s needs which just

Though the reasons for supplying

well founded and well understood, these

credit programs should charge 

substantially higher interest

They should secure places for the 

rural population to deposit their savings, 

fore

the household and the farm firm as

loans in kind are

make a clear cut distinction between production and con-

cannot be overlooked.
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some

Government funds(iv)
channeled to the

if they are, theycredit institutions, or
through government

should be
subsidize-

for benefitingThe qualifications

clearly definedtion programs

the subsidiza-
defined should be

tion program.

Implications for7.4 The
into focus

tremendousis that a
financial

some
lem is yet to be tackled in

The

cash

ourwill considerably improve

of this

is the causes
Another research area

losses
and remedies for excessive costs

environment of the small farmers.

will prove

Further Research:

several

estimable,

research issues.
research prob-

on the

reservation prices on

handled through a

insights
assumed some key empirical 

small farmer’s

or division.

qualifications required

the ’’graduation

liquidity management needs; this is the purpose of the

” of the B.N.D.A. in the Ivory Coast [60]. 

income transfer pay­

ments should not be

specific department

from these income 

and distinct from the

in kind loans, if necessary, should be supplemented by 

loans in cash to provide for the producer’s consumption and

overall conclusion regarding 

order to gain

The study had 

data for which actual figures win pivVO greatly useful, 

and credit, when and if empirically 

of his liquidity preference, 

is essential in

incurred by the

understanding

f this liquidity preference 
The complete understanding or

’ financial needs, 
designing programs to meet farmers

which emerged from this study

and financial

’’Frets de Soudure

intended to be used as

rural beneficiaries

This study has brought

research

should be
for credit programs. Equally well 

criteria for
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Cost-reducing studies will begovernment agricultural credit programs.

Theof great help in making these government programs self-supporting.

to the costs of the programs.directly related

and/or default rates, if well understood, would facili-high delinquency

tate the setting

risks the farmer deals withThe various

them should be investigated.and ways to alleviate
and farm insurance.

Most work on small farm

can notfinancing.
record is impressive in

spite of their

terms of loan recovery and some

and recommendations

of the

issues haveThese two

been the central theme of this study.

issues of government credit interest rates 

farmer’s vital need for liquidity management.

profitable and thus permanent credit scheme.

should be seriously studied

’’exploitative” practices.

lessons could be

problem of delinquency and default is equally to be researched as it is

The reasons behind the

fic area.

gated should include among other things, loan guarantees 

financing has been limited to institutional

be disregarded, in

up of a

The various policy and 

enumerated above are intended to bring into sharper 

and the recognition

Measures to be investi-

The role played by the moneylender

research implications

focus, the critical

Their

learned from this sped-
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Table A4:

Country

Morocco
13

Sudan

10Uganda

India

29

16

Source:

Note:

Latin America
Bolivia
Chile
Colombia

Costa Rica 
El Salvador 
Honduras 
Jamaica 
Peru

Asia
Afghanistan
Bangladesh

Africa
Ethiopia

Tanzania
Tunisia

Malawi 
Niger 
Nigeria

Ghana
Ivory Coast
Kenya

Arrears to 
portfolio

28
66

Arrears* 
rate

Iran 
Jordan 
Korea, Republic of 
Malaysia 
Pakistan 
Philippines 
Sri Lanka 
Thailand 
Turkey
Viet-Nam, Republic of

37
43

11
52

3
50
55
15
33
36

Agricultural bank** 
INDAP
Caja Agraria
INCORA**
BNCR,BCR
ABC
BNF,Sup.Cree it
ADB
Plan Costa
3FA**______________ _

ADBA**
AB
IRDP
PCCS
PLDB**
ACBI 
ACC** 
NAFC**
BPM
ADB**
Rural banks**
New credit scheme
BAAC
ABT
Rural banks

25
51

41

6
36
20
50

77
76
40
7

20
44
82
15
21
65
13
41
50
43

34
12

68
50

81
IS
10

29
80
95
50
5

26
13
50
50
50

Wolamo** 
CADU** 
ADB 
BNDA 
GMR 
AFC** 
Lilongwe** 
CNCA** 
WSACC 
FAID 
SOCAP 
CNCA** 
COOP 
ABS 
NDCA** 
BNT** 
Local credit unions 
COOP

16
19

10
31
33
30

MEASURES OF LOAN DELINQUENCY OF SELECTED INSTITUTIONS 
(Percentages)

*The arrears rate is equal to 100 minus the repavment rate. 
**Institucions involved in World Bank-assisted projects.

From Agricultural Credit 
Sector Policy Paper World Bank 
Washington, D.C. May 1975

These measures have various shortcomings. Most agencies consider 
rescheduled loans as having been repaid. A low ratio of arrears to 
portfolio may not mean much when loans are expanding rapidlv and 
not yet due, while at the same time the repayment rate on previous 
loans is poor.
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Table A7: ADMINISTRATIVE COSTS FOR SELECTED INSTITUTIONS

Country Institutions

10.0

10.0

50.0

17.0

China, Republic of

20.0

Source:

Note :

*Institutions involved in World Bank-assisted projects.

Latin America 
Brazil 
Colombia 
Costa Rica 
Ecuador 
El Salvador 
Mexico 
Peru

India
Indonesia
Jordan
Korea, Republic of
Lebanon
Malaysia
Pakistan
Philippines
Thailand
Turkey

ACAR
INCORA*
BNCR
DAPC
ABC
FONDO*
AD3

ADB 
CNCA 
AFC* 
CNCA* 
BND 
COOP

Cost as
a percentage 

of total
resources

10.0
3.0
2.5

(2.5)
(1.5) 
3.0

Asia
Bangladesh

Africa
Ghana
Ivory Coast
Kenya
Morocco
Senegal
Uganda

KTCC 
BKB 
Farmers Association
Coop.Bank
Land Bank
LDB*
BIMAS (improved)
ACC*
NACF*
BCAIF 
BPM 
ADB*
Rural banks* 
3AAC 
SCR 
BAT

25.0
30.0
6.0

11.0
1.0
6.0

5.0
13.0
5.0

3.0
5.0
8.0
2.0
6.0

10.0
10.0
7.0
4.0

16.0
3.0

10.0
9.0
3.0
3.0
3.0

7.0
3.0

3.0
4.0
3.0

Capital and, wherever possible, supervisory costs have been excluded, 
ever, it was not possible 
utions.

Agricultural Credit 
Section Policy Paper 
World Bank, Op. Cit.

. How- 
__  •*» co obtain comparable figures for different instit- 

The very low cost figures reported by such institutions as the 
KTCC in Bangladesh reflect only the cost 
of the entire agricultural credit system.

of the final lender and not that 
On the other hand, institutions 

with very high cost figures are probably providing more services to 
farmers, the cost of which could not be eliminated from the available data. 
Other reasons for high costs are that programs are new and of small size but 
the institutions have already hired the staff that will enable them to expand, 
as in the case of the BPM in Malaysia, for instance.

Cost as 
a percentage 

of total 
resources
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Table Bl: SEASONS SPECIFICATIONS

SEASONS
Number Period of Year Description of Total

1 Mid March - End June 72.6 29.31107Light Rains

2 July and August 17.0042.462
3

20.825276Heavy Rains
4

32.8783120
Mid November - Mid 

March

September - Mid Nov­
ember

Long Dry
Periods

Short Dry 
Season

Total
Number
Days

Number 
Working 
Days*

• <- a at- davs from allowing *The number of working days have been estima ® 0 rainy or sickness or
for 4 official holidays, 9 religious holidays 50 rarny 
funeral or other celebration days an u ner-

The number of working days for each season ^ge^o^Vthe^ast column, 
centage of total days in every season, percentage shown
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Determination of Subsistence Consumption.

PER CAPITA (CENTER-SOUTH)DAILY FOOD CONSUMPTIONTable B2:

Product or Product Group
corn53cereals1

cassava615roots and tubers2
23palm oil3

beef25meat4
8fish5

cassava beans132legrimes and vegetables6
peanut77and other seeds7 nuts
banana100fruits8

493
9

Source:

J ‘ i this study that it 
consumed at home is

Product 
or Group 
Number

Weight 
(grams)

Representative 
of the 
grouP-

‘ : is assumed in 
The proportion <--

Adapted 
Zone I 
Economiques

on this table, it 
cash crop.

plantain*

from Annex 4 of Le Niveau de Vie des Populations de la 
Cacaoyere du Centre Cameroun. Ministere des Affaires

et du Plan, Direction de la Statistique, 1967.

*Though plantain figures 
is produced mainly as a 
thus marginal.
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Table B3:

*1.252.405.301
*2.501.209.252

.80023.0003

1.005.005.504

02.302.705
.50.501.326.606

027.0018.407
.20.453.501.208

1.505.7065.7248.95

du CentreSource: de la Zone Cacaoygre

Product or
Group Number

Total 
Subsistence

Protein 
(Grams)

Fat 
(Grams)

Iron 
(Ngrams)

Vitamin A 
(1000 I.U.)

DAILY FOOD CONSUMPTION PER CAPITA 
(Nutrients equivalents)

Adapted from Annex 4
Le Niveau de Vie desJ^puUtions 
Cameroun (op. cit.)

*Not present in any significant amount.
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Table B6: REPRESENTATIVE HOUSEHOLD ANNUAL

Requirements and Resource Limits

LimitResources Unit

for plantain

cocoa

a/ From personal estimation

cit.b/ From Operation Ceinture Verte, op.

Ivory Coast, appendixc/

Recommendations and survey averages.d/ From FAO Dietary
income.of total monetarye/ Assumed to be 35 per cent

from the survey.All other values are averages

Land
Family labor 
Fertilizer supply 
Insecticide supply 
Pesticide supply 
Insecticide supply

From Cocoa Project in the 
Guyer (31).

rr m CD CD ^-0

a/ 
b/ 
b/ 
b/ 
c/ 
c/ 
d/ 
d/ 
d/ 
d/ 
e/ 
e/ 
e/ 
b/ 
b/ 
e/

\ I

Hectares 
Man-day 
Kilograms 
Kilograms 
Kilograms 
Kilograms 
Sacks 

Kilograms 
Kilograms 
Milligrams 

I.U.
CFA francs 
CFA francs 
CFA francs 
CFA francs 
CFA francs

6.75
826.00
750.00
117.00
52.00
12.00

200.00
150.32
145.14

23 950.00
8 452.00

48 000.00
65 000.00
85 000.00

160 800.00
18 420.00
70 000.00

for cocoa 
Fungicide supply for 
Protein requirement 
Fat requirement 
Iron requirement 
Vitamin A requirement 
Living expenses needs 
Cash requirement 
Liquidity requirements 
Government loans for plantain 
Government loans for cocoa 
Moneylender loans

in Gittinger (25), and



209

bibliography

1.

2. Pour La Revolution Verte. Imprimene Nationale, Yaounde,

3.

Ames ,

4.

5.

6.

7. Prentice-

8. American Economic

9.

10.

11.

12.

13.

_ . "r - 
Farm Agriculture. 
1973, pp. 41-70.

Financing Risk Management of Primary Producers in Low 
Paper presented for the Conference on Rural

fl—- - -

Income Countries.1' F 
Finance, San Diego, California, August 1977.

Ahidjo, A. F__
Cameroun, 1973.

Baker, C. 
opment."
Agricultural and Economic Development,

> Iowa, 1965, pp. 118-131.

Voluntary Savings Mobilization: Why Rural 
AID Spring Review, Vol. 19, Washington,

India."

University of Illinois, Urbana-Champaign (USA), 19/4.

B. "Limited Capital as a Restraint on Agricultural Devel- 
Economic Development of Agriculture. Iowa State Center for

Iowa State University Press,

Baumol, W. J. Economic Theory and Operations Analysis. 
Hall, Englewood Cliffs, N.J., 1958.

Adams, D. W. "A Case for 
Credit Markets Flounder." 
D.C. , 1973, pp. 311-325.

Barry, P. J. "Reservation Prices on Credit Use Over Time: ^plica­
tions for Growth of Cash Grain Farmers. Unpublis • •
Department of Agricultural Economics, University of Illinois,
Urbana-Champaign (USA), 1968.

Biyong, p. Evaluations et Projections Demographiques en Republique 
F^derale du Cameroun. Directionn de la Comptabilite Nationale, 
Yaounde, Cameroun, Mai 1970, pp. 33-63.

------_ "On the Social Rate of Time Discount." 
.Review, March 1970, pp. 195-98.

and Bhargava, V. "Financing Small Farmer Development in 
Australian Journal of Agricultural Economics, Aug 1974.

Barish, N. N. Economic Analysis for Engineering and Managerial 
Decisions. McGraw-Hill Book Company, Inc., New York, 1962.

Role of Credit in the Economic Development of the Small 
" AID Spring Review, Vol. 19, Washington, D. C. ,

Bottomley, A. "The Cost of Administering Private Loans in Under­
developed Rural Area," Oxford Economic Papers, Vol. 15, 1953



210

n14.

15.

16.

17. Clayton, E. S.

18.

19. H.

20.

21. Dovring, F.

Presses Universi-22.

Smal1 Farming in Jamaica.23.

24.

Projects.
25.

26.

27.

28.

. ~ „ 3 Getting at the Cause
AID Spring Review, Vol. XVI, Washington,

II

II

Desai, D. K. ’’Increasing Income and Production in Indian Farming.” 
-Indian Journal of Agricultural Economics, Vol. XVI July-Sept ember 

1961.

• "Interest Rate Determination in Underdeveloped Rural Areas.
American Journal of Agricultural Economics, May 1975, pp. 279-291.

in a Growing Population.” 
. Eicher and L. Witt (eds),

Davis, L. H. ’’Are Small Farmer Credit Programs 
of Small Farmers’ Problems.” j----------- ------------
D.C., 1973.

Dumont, R. Le Developpement Agricole African, 
taires de France, 1965.

2 7, ’’The Share of Agriculture in a 
Agriculture in Economic Development, C. — 
1964.

Dant zig, G. B. Linear Programming and Extensions. 
Press, Princeton, N.J., 1963.

Ed wards , D. An Economic Study of 
Maclehole, 1961.

and Witt, L. (eds). Agricul^ur|

Gonzalez-Vega, C. 
Programs in LDC’s.
XIX, op. cit.

Cameroon Embassy. Cameroon News, Press and Information Service, 
Washington, D.C., Aug-Sept 1974.

Clayton, E. S. ’’Economic and Technical Optima in Peasant Agriculture.” 
Journal of Agricultural Economics, Vol. 14, Edinburg, May 1961.

Princeton University

, f i \ aorirtiitiirp •in Economic Development. Eicher, C. and Witt, L. (eds). Agriculture^------------’------------
McGraw-Hill Book Company, Inc., New York, 19 •

Git tin ger, J. P. Economic Analysis of Agriculture^ 
The Johns Hopkins University Press, Baltimore,

Interest Rate Policies and Small Farmer Credit 
AID Spring Review of Small Farmer Credit, Vol.

. "On the Iron 
’’Agricultural Credit L~. 
Unpublished Ph.D.

Go rd on, D. Credi t for Small Farmerg.
Westview Press, ]-------

Bressler, R. G. , and King, R. A. Markets, Prices, and Interregional 
Trade. John Wiley and Sons, Inc., New York, 1970, pp. 402-415.

 i Law of Interest Rate Restrictions”
Policies in Costa Rica and in other LDC’s.” 

thesis, Stanford University, 1975.

__ -- - jn DeveiOping Countries.
Boulder, Colorado, 1975.



211

29. Developing Capitalist Economy-

30.
Indian Journal

31.

32.

33.

34.

35. Oxford University Press, Oxford

36.

37.

38.

39.

40.

41. UnwinM.

42.

43.

„ ' ”, "The Role of Agriculture in 
American Economic Review, vol. 51, Sept 1951.

"An Economic and Financial Analysis of the Plantain Pro- 
Unpublished term paper, University of Illinois, Urbana-

Higgins, B.
W. W.

Economic Development Problems, Principles and Policies. 
Norton and Company, Inc., New York, pp. 380-384.

Ka 1 ecki, M. Essays in the Theory of Economy Fluctuations, 
and Allen Ltd., London, 1939.

ject. " 
Champaign, 1975.

Small Farmers in a P
American Journal of Agricultural

Hopper, W.
culture."

Gupta, S. G. ” 
Some Preliminary Problems." 
Economics, Nov 1968.

D. "Allocative Efficiency in Traditional Indian Agri­
Journal of Farm Economics, Aug 1955, pp. 611-624.

The Women's Farming System—The Lekie Southern 
------- [ School of Agriculture (ENSA).

_• "Seminar on Problems of Small Farmers." 
Agricultural Economics, Bombay, June 1968. •

Guye r, J. , I. ~ ‘
Cameroon National Advanced 
Yaounde, Cameroon, 1977.

Hillier, S. F. , and Liebermann, G. J. Operations Research 
Holden-Day, Inc., San Francisco, 1974.

Hadiwego, S. "Potential Effects of Modifications in Credit Programs 
for Small Farmers in East Java, Indonesia." Unpublished Ph.D. 
thesis, University of Illinois, Urbana-Champaign, 1974.

Jones, W. 0. "Economic Man in Africa." Food Research Institute 
.Studies, Vol. 1, Stanford University, May 1970.

Kamajou, F. "Establishing Cost Estimates of Agricultural Lending 
from Multipurpose Agricultural Projects." Unpublished Master s 
thesis, Department of Agricultural Economics, University of Illinois, 
Urbana-Champaign, 1975.

Hicks, J. R. Capital and Growth, 
and New York, 1955.

Hopkins, J. A. et al. Financial Management in Agriculture. The 
Interstate Printers and Publishers, Inc., Danville, Illinois, 1973.

Johnston, B. F. , and Mellor, J. W.
Economic Development." ----------

Heady, 0. E. , and Candler, W. Linear Programming Methods 
Iowa State College Press, Ames, Iowa, 1958.



212

44.

45. en

46.

2,
47. American Journal of Agri-

48.

49. W. W. Norton

50.

51. The

52. University of theEconomic Project Evaluation.

53.

54.

55. Cornell

56.

57. 

58.

Mears, L. A. __________
Philippines Press, 1969.

_____ . The Economics of Agricultural Development.
University Press, Ithaca, New York, 1958.

Kuznets, S. ”r  ...
Agriculture in Economic Development,

Laville, P. / 
Afrique Noire.

Ministere De L’Agriculture, Operation Ceinture Verte-Project de 
Creation aux environs de Yaounde, des Plantations Villageoises 
de Bananier Plantain. Yaounde, Juillet, 1973, pp- 4-6.

Long, M. ’’Why Peasant Farmers Borrow.” -1-------
cultural Economics, vol. 50, Nov 1968, pp. 991-1007.

Economic Growth and the Contribution of Agriculture.” 
__ , Eicher and Witt (eds.) op cit.

Associations Rurales et Socialisme Contractuel 
Editions Cujoas, France, 1972, pp. 33-60.

Mansf ie 1 d , E. Microeconomics, Theory and Applications, 
and Company, Inc., New York, 1970, pp. 309-310.

Meir, G. M. Leading Issues in Development Economics. Oxford 
University Press, New York, 1964, pp. 121-152, 598-602.

Mao, J. C. T. Quantitative Analysis of Financial Decisions. The 
MacMillan Company, Collier-MacMillan Limited, London, 1969, pp. 181- 
221.

Ministere Plan. Amenagement du Territoire (Direction de la 
Statistique de la Comptabilite Nationale). Note Annuelle de 
Statistique, 1975, pp. 63-89.

1976.

Little, I. M. and Mirrless, J. A. Project Appraisal and Planning 
for Developing Countries. Basic Books, Inc., New York, 1974, pp. 

338.

McKinnon, R. I. Money and Capital in Economic Development.
Brookings Institute, Washington, D.C., 1973.

Mellor, J. w. ’’The Subsistence Farmer in Traditional Economics.” 
.Subsistence Agriculture and Economic Development, Wharton, C. R. 
(ed.). Aldine Publishing Company, Chicago, 1969.

• "Conditions for Success in Small Farmer Credit Programs.” 
Development Digest, no. 12, Jan 1974.



213

59.

60.

61.

62. R. M.

63. W.

64.

65.

66.

AmericanIt

67.

68.

69.
Indian

70.

71.

Mishan, 
Benefit

Mohava, 
Farms. " 
Oct-Dec

Muzio1, 
tionelle des Produits Vivriers. 
(MIDEVIV), Yaounde, 1975.

Olayemi, J. K.
Western Nigeria.

(eds.).

Subsistence Agriculture 
cit.

"Regional Similarities and Differences in Small Farmer 
AID Spring Review Analytical Papers, op. cit., pp. 27-39.

"Cost-

Osuntogun, A. "Some Policy 
Agricultural Credit Schemes

Miracle, M. P. " 
Alternative Concepts, 
vol. 50, Nov 1958.

Subsistence Agriculture—Analytical Problems and
’1 Arnerican Journal of Agricultural Economics,

Bank of Honduras. Small 
AID Spring Review,

E. J. Economics for Social Decisions—Elements of Cost- 
Analysis . Praeger Publishers, Inc., New York, 1973.

R. M. "Commercial Banks Financing Agriculture and Small 
Indian Journal of Agricultural Economics, vol. XXVI,

1958.

Resultats de LfEnqu£te sur la Commercialisation Tradi- 
Food Development Authority

Credit."

Prest, A. R. , and Turvey, R. "Cost-Benefit Analysis‘ d^^American 
Surveys of Economic Theory - Resource_A—oca *25; Martin's
Economic Assoc la ti™ St>

Press, New York, 1955, pp« 155-207.

Rajogopalam, V. "Fan. Liquidity and Inst
Agricultural Development." Indianjou^ ----------
vol. 23, Oct-Dec 1955.
Rogers, E. M. "Motivations, Values and, Attitudes of Subsistence 

Farmers Towards a Subculture Peasantry. 
and Economic Development, Wharton, op. cit.

Santos, R. et al. "The National Development^ 
Farmer Credit in Mexico and Central America.
vol. XIX, 1973.

Nicholls, W. H. "The Place of Agriculture in Economic Development." 
griculture in Economic Development, Eicher and Witt (eds.), op. cit.

"Cash and Returns to Cocoa and Alternative Crops ins 
" Economics of Cocoa Production and Marketing,

Kotey et al. (eds.). Institute of Statistical, Social and Economic 
Research, University of Ghana, Legon, 1974, pp. 20-45.

Considerations in the Execution of Public 
- in West Africa." West African Journal

ojLAgricultural Economics, Vol. II, No. 1., 1973.

Pauly, M. V. "Risk and the Social Rate of Discount.
Econpmic Review, March 1970, pp. 195-198.



214

72.

73.

74. Oxford

75. J.

76.

77.

78.

79.

80. L.

81.

82.

II
83.

84.

85.

Sing, I. 
grams. "

"The Need for Flexibility in Small Farmer Credit Pro- 
AID Spring Review Analytical Papers, op. cit.

Tanpaiboon, B. "Short-term Credit Needs for Farm Production of Low­
land Rice Farmers in the Central Plain of Thailand.” Unpublished 
M.S. thesis, Department of Agricultural Economics, University of 
Illinois, Urbana-Champaign, 1968.

Tax, S.
15, U.S.

Penny Capitalism. Smithsonian Institution Publication no. 
Government Publishing Office, 1953.

Tendler, J. "The Trouble with Goals of Small Farmer Credit Programs.” 
AID Spring Review of Small Farmer Credit, vol. XIX, op. cit.

Whitaker, M. D. "Supervised Credit: 
duction, Factor Use." -

Tinnermeir, R. L. "Technology, Profit and Agricultural Credit.” 
AID Spring Review of Small Farmer Credit, op cit.

Prentice-Hall,

“ : Its Impact on 
AID Spring Review, vol. 15, <

~ ? Utilization in
Research Institute Studies, vol.

• "New Evidence on Farmer Response to Economic Opportunities 
from the Early Agrarian History of Western Europe.” Subsistence 
Agriculture and Economic Development, Wharton, C. R. (ed.), op. cit.

Shaw, E. Financial Deepening in Economic Development. 
University Press, New York-London, 1973, pp. 158-161.

Snedecor, G. W. , and Cochran, W. G. Statistical Methods. Iowa State 
University Press, Ames, Iowa, 1967, p. 30.

Schultz, T. W. Transforming Traditional Agriculture. 
Yale University Press, Connecticut, 1954.

Yotopoulous, P. A. "On the Efficiency of Resource 
Subsistence Agriculture." Food 1 —--------- - -
VIII, No. 2, Stanford, 1968.

Van Horn, J. c. Financial Management and Policy, 
nglewood Cliffs, New Jersey, 1974.

Venkataram, J. v. "Financing Farm Innovations in Mandya District, 
ysore, India." Unpublished Ph.D. thesis, Department of Agricultural 
conomics, University of Illinois, Urbana-Champaign, 1974.

Vyas, v. S. "Economic Efficiency on Small Farms of Central Gujarat. 
_gjj.an Society of Agricultural Economics, July-Sept 1961.

Profits, Pro­
op. cit.



215

VITA

Frangois Kamajou was born on August 2, 1944 in Bazou district,
Nde division, Cameroon. After completing his elementary education in

Douala and Ambam, he was admitted to College Vogt in Yaounde in 1957
where he graduated with

June 1964. He obtained

Institute in New York, and was admitted to the University of

California (Davis Campus) where he received his Bachelor’s degree in
Agronomy in 1968.

Upon his return to Cameroon, he served in the External Services

of the Ministry of Agriculture in various positions, up to 1973, when
he obtained another scholarship for graduate work from the United States

Agency for International Development.
In the Fall of 1973, he joined the Graduate College of the

University of Illinois at Urbana-Champaign, Department of Agricultural
In January 1975, he received his Master’sEconomics and Rural Sociology.

degree and was granted an extension to complete a Ph.D. program.
ft

v

\\X wcv

a Baccalaureat (Sciences Experimentales) in

a scholarship from the African-American


