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As policy makers intensify actions towards raising food production and productivity, they have 
resorted to using policy instruments that promote the expansion of farm land, without necessarily 
considering their economic implications. This study uses primary data on cocoa farmers in the Nyong 
and Mfoumou division of Cameroon to compare the relative production and economic performance of 
small, medium and large-scale cocoa farmers, on the one hand and to determine their drivers on the 
other hand. Results show that small farms have an advantage over larger farms in terms of yield and 
profit. The yield of small farms (218.64 kg/ha) more than doubles that of medium size farms and triples 
that of large scale farms. Also, large scale farms have an average cost of production of 112,710 
FCFA/ha, which is more than four times larger than that of either the medium or small farms. Finally the 
relative profit measured in terms of gross margin is highest for the small size farms (153,000 FCFA/ha) 
and 2.5 times larger than that of the medium farms, while that of the large scale farms is negative (-
50,758 FCFA/ha). These trends are attributable to disparities in the sizes of farm families, expenditures 
on labor, planting density, experience in cocoa production and expenditures on labor and farm 
equipment. With rationality in mind, it is therefore important that cocoa farm size in the study area must 
have a ceiling. 
 
Key words: Cocoa farming, farm size, smallholders, efficiency. 

 
 
INTRODUCTION 
 
Small holding in agriculture is an old concept that 
capitalizes on smallholders as a means of achieving food 
security, poverty alleviation, economic growth and 
sustainable development. It became a plausible option 
during the Green Revolution in Asian countries (Lipton, 
2005; FAO, 2010).Colonial farmers initiated the option in 
Sub-Saharan Africa in 1910 when they introduced 
commercialized production of cash crops in areas with 
comparative advantage (Delgado, 1995). Despite their 
resource constraints in Sub-Saharan Africa, the 
smallholder option contributes up to 70% of total 
employment, 40% of merchandise exports and 33% of 
GDP on average and it also supplies raw materials to the 
manufacturing sector (Delgado, 1997; World Bank,  
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2007). In 2004 it was estimated that approximately 450 
million households (2 billion people), corresponding to 
92% of the world‟s 1.1 billion “dollar-poor” people, 
practice smallholder agriculture (IFAD, 2010; Lipton, 
2005). 

However, some continue to encourage large-scale 
farming in sectors dominated by manual labour. But, in 
Cameroon‟s cocoa sector, smallholding is instead 
perceived as a hindrance to production and productivity 
growth because, among other reasons, it is dominated by 
less educated aging farmers on small parcels of aged 
cocoa trees. Such farmers are ill-equipped, handicapped 
by limited access to credit, and are poorly adaptable to 
innovations. Cameroon‟s agricultural “modernization” 
policy reform (provoked by increasing prices and 
negative balance of trade) was designed to raise 
production from 137,000 to 300,000 metric tons by 2015. 
The strategy employed was first to attract a “younger,  



 
 
 
 
more financially viable and more educated” generation of 
farmers into the cocoa sector, followed by facilitating new 
farmers‟ access to (and even distributing) vast areas of 
land of at least four hectares, and finally to produce and 
distribute cocoa hybrid species to farmers while training 
them (DSDR, 2005). 

Consequently, Cameroon has adopted policies that 
encourage larger scale production despite the apparent 
attendant diseconomies of scale consequences. Several 
programmes and strategies have been employed in the 
cocoa sector in attempt to stimulate production. In 
2006,the funding mechanism for projects in the cocoa 
sector, called Fonds de développement du Cacao et Café 
(FODECC

1
) was launched alongside another programme 

named “PARI (Professionnalisation Agricole et 
Renforcement Institutionnel

2
)”. The goal was to build the 

capacities of staff in the already existing institutions like 
CICC (ConseilInterprofessionnel du Cacao et du Café

3
). 

This was closely followed in 2008 by the “ProjetPilote 
pour la relance du Cacao, Café etCoton

4
”, which was 

aimed at creating awareness and attracting local 
investors into the sector. Other projectssuch as the 
“Projetd’Appui à l’Insertion des Jeunes en Agriculture

5
” 

(PAIJA) and“ ProjetSemencier Cacao-Café
6
” (PSCC). 

Government‟s strategies were to increase production by 
funding more research, producing and distributing 
improved cocoa seed varieties, providing training on 
good practices, organizing the cocoa value chain and the 
information system, among others

7
. 

The principal focus of these strategies was toattract 
producers into the sector thereby increasing production 
both intensively and extensively, even though earlier 
studies (de Janvry et al., 2001; Vermeulen and Goad, 
2006) demonstrate that cocoa farming involves constant 
returns to scale technology, meaning that there are no 
economies of scale.  This puts into question the wisdom 
of advocating larger scale cocoa production. Therefore, it 
is believed that a comparative study of the relative 
performance of small, medium and large-scale farmers 
may provide an insight to the effectiveness of such 
policies. 

Following the definitions of Dixon et al. (2004); 
Nagayets (2005) and HLPE (2012), and for the sake of 
this study,  a „smallholder‟ shall refer to a farmer 
operating on at most two hectares of farm land, which is 
the average size of smallholder farms in Cameroon.  

                                                

1 Development Fund for Cocoa and Coffee 
2 Agricultural Professionalization and Institutional Strengthening  
3Inter-professional Council of Cocoa and Coffee 
4Pilot Project for the revitalization of Cocoa , Coffee and Cotton 
5Project to Support the Integration of Young People in Agriculture 
6 The cocoa-coffee seed project 
7International Trade Centre, ITC; Cameroon Coffee Sector 

Development Strategy 2010-2015 
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Medium size holders operate between two and five 
hectares while large size holders operate over five 
hectares, as officially used by the Cameroon government. 
The large size category of farmers usually has a higher 
social status.  
 
 

Objectives 
 
The overall objective of this paper is to measure the 
economic performances of small, medium and large-size 
cocoa farms in the Nyong and Mfoumou Division of the 
Centre Region of Cameroon, in terms of yield, average 
operating costs and relative profitability. The factors 
affecting these variables will also be determined. The 
specific objectives are: 
 
1. To estimate and compare the yields of small, medium 
and large scale cocoa farms in the study area, 
2. To estimate and compare the operating costs of the 
three categories of farms, 
3. To estimate and compare the relative profitability of 
the three farm categories, 
4. To determine the factors that affect yields,operating 
cost per hectare and relative profitability of cocoa 
production in the area. 
 
 
Hypotheses 
 
The following general hypotheses are also tested: 
 
1. Small scale farms in the study area yield higher than 
the medium scale farms, which in turn yield higher than 
large scale farms. This is based on the a priori reasoning 
that no economies of scale exist in the cocoa farming 
industry. 
2. The average operating cost of production in small 
scale farms is lower than that in medium and large scale 
farms. This is expected because transaction costs are 
lower in the small-scale, family-labour-dependent farms 
than in commercial farms. 
3. Smaller farms are more profitable to operate than 
larger farms. This is expected because the lower 
transaction costs in the small-scale family farms translate 
into higher profit margins. 
 
 
METHODOLOGY 

 
The study was conducted in the Nyonget Mfoumou 
division of the Centre Region of Cameroon, which is 
situated about 180 km from Yaounde, the capital of 
Cameroon, and has a surface area of 6170 sqkm. The 
division produces cocoa, banana/plantains, coffee, oil 
palm (a relatively new crop in the area) and pineapples, 
for commercial purposes and also crops like cassava, 
coco  yams,  groundnuts  and  maize  for  consumption  
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mainly while marketing only the surplus (Achancho, 
2006). Apart from crop production, other income-
generating activities of the population include fishing from 
the River Nyong and hunting in the vast Equatorial forest. 
The population in 2007 was estimated at 153,402 
inhabitants, which corresponds to a density of 24.85 
persons per Km

2
 (INS, 2008; INS, 2011). 

In 2012, cocoa trees covered about 23,864 hectares 
(approximately 4% of total surface area), which is about a 
7% increase between 2010 and 2012. During this same 
period, cocoa production increased from 3374 to 3579 
tons, while the number of cocoa farmers increased by 
16% (to 3595 farmers, approximately 4% of the area‟s 
population). 

The study targeted only those farmers that actively 
produce and sell cocoa. From a list of 820 such farmers 
established by the Divisional Delegation of Agriculture, 
approximately 5% (40 farmers) were randomly sampled 
from four of the five sub-divisions and as follows: 9 from 
Endom, and 11, 9 and 11 from Mengang, Akonolinga, 
and Ayos, respectively. The sampled farmers were 
categorized into small, medium and large-scale farmers 
for analytical purposes. 
 
 

DATA COLLECTION AND ANALYSIS  
 

Primary data were collected from the sampled farmers 
through interviews and with the aid of a structured 
questionnaire administered by the researcher to ensure 
the quality of the information gathered. The information 
gathered included farmers‟ socio-economic background, 
input/output production coefficients, and marketing 
strategies. Additional information came from statistics, 
documents and technical staff of the Delegation for 
Agriculture. 

The average yields, cost of production and relative 
profitability of the three farm categories, were estimated 
using the estimators discussed. 
 

 

Estimate of average yields 
 

The mean yields of each of the cocoa farm categories 
were estimated as Aj. 

 

Aj = ………..………………………..Equation 1 

 
Where  Aj is the mean yield of cocoa farms in the j

th
farm 

category (j=1 to 3 categories) 
Xi = the yield of the i

th
 farm in the j

th
 farm category (i = 1 

to n and n= 15 farms in category 1, 11 farms in category 
2 and 14 in category 3), measured as quantity of cocoa in 
kilograms produced per hectare of land. 
 
 

Estimates of average annual operating costs 
 
This variable was judged more appropriate for use in this 

 
 
 
 
context (rather than the total cost of production) because 
it provides a suitable leverage for comparison between all 
three farm categories since not all fixed costs were 
incurred by all farmers. For instance, some farmers 
inherited land while others bought it. The variable was 
estimated as Cj.  
 

Cj = …………………………Equation 2  

 
Where Cj is the average annual operating cost of 
production in the j

th
farm category (j = 1 to 3 farm 

categories),  
Yi is the i

th
 annual operating cost in the i

th
 farm category (i 

= 1 to n and n = 15 farms in category1, 11 in category 2 
and 14 in category 3), measured as the sum of operating 
costs incurred per hectare of land cultivated.  
 
The constituents of the operating cost include wages for 
the labour required to weed the farm, treat it and harvest 
the fruits, and the cost of fertilizers and phytosanitry 
products. By implication, fixed costs like the cost of land, 
cocoa seedlings, cost of permanent labor for land 
preparation planting, and annual depreciation of  farm 
equipment are excluded.  Only hired labor was valued, 
therefore the estimate does not include the opportunity 
cost of family labor. The phytosanitary products here are 
essentially pesticides, insecticides, and herbicides. 
 
 

Estimates of relative profitability 
 
The relative profitability (RP) of the three cocoa farm 
categories was measured by estimating the average 
annual gross margin per hectare of farms in each 
category, which is simply the difference between total 
revenue and total operating cost/hectare. The following 
estimator was applied and the results compared and 
used as a measure of relative profitability of the three 
farm categories; 
 

RPj=   -  ……………………Equation 3 

 

where, RPj is the average annual gross margin from the 
j
th
farm category (j =1 to 3),  

Xi is the yield of the i
th
 farm in the j

th
 farm category, 

n is the number of farms in the j
th
 farm category, 

P is the producer price of cocoa of the i
th
 farm in the j

th
 

farm category, 

is the average annual operating cost as defined 

in Equation 2. 
 
 
Factors that affect yield, operating costs and 
profitability 
 
To determine the factors that affect yields, operating cost 



 
 
 
 
per hectare and profitability of cocoa production in the 
area, the following three regression models were built 
and used for the purpose. The technical factors 
hypothesized to affect yield include the average age of 
the cocoa trees, the planting density, farm size and cost 
of farm equipment, while the socio-economic factors 
include household size, level of education and the 
farmer‟s experience in cocoa farming. The alphas (α) are 
the regression parameters to be estimated and ε is the 
stochastic error term, whose mean is assumed to be 
zero. 
The factors that affect yield are captured in the following 
regression model: 
 
A = f(HH size, Educ, Exper., Farm size, Tree age, 
Density, and Equipt.),  
 
Which is expressed in natural log form (elasticity terms) 
as; 
 

  ……………Equation 4 
 

Where is the average yield per hectare of the i
th
 farm, 

  is the intercept term,  are the regression 

coefficients, is the error term. The descriptions of the 

independent variables and their a priori expectations are 
as follows: 
 

1. Farm size is the total area of the i
th 

farmer‟s land on 
which cocoa trees are growing. This variable is expected 
to have a negative coefficient since larger farms tend to 
have lower yields because they require more hired 
labour, which is less efficient and more expensive than 
family labour. Family labour receives more incentives and 
motivations, resulting in better care for the cocoa plants, 
better and more timely follow-up of farm operations, 
hence higher yields. The sign of the coefficient is 
therefore expected to be negative. 
2. Density refers to the planting density of the i

th 
farm, 

measured in number of trees per hectare. Planting 
density above 1200 plants per hectare will imply higher 
competition for soil nutrients leading to lower yields. The 
sign of the coefficient of this variable is therefore 
expected to be negative. 
3. Tree age is the average age in years, of cocoa trees 
on thei

th 
farm. Tree ages between 4 and 10 years are 

expected to have a positive impact on yields, and the 
yield tends to decline after 10 years. The sign of the 
coefficient of this variable is therefore expected to be 
negative.  
4. Household size is the number of adult inhabitants in 
the household, working on the i

th
 farm. Household labour  
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tends to be more efficient and productive than hired 
labour.     This variable is therefore expected to have a 
positive coefficient.  
5. Experience is the number of years of experience the 
head of household of the i

th
 farm has in cocoa farming 

(experience acquired through the learning-by-doing 
process). Experience is expected to have a positive 
coefficient since it leads to better production practices 
and therefore higher yields. 
6. Level of education is the number of years of schooling 
of the head of household of the i

th
 farm.  Level of 

education is expected to have a positive effect on yields 
since more educated farmers are expected to have better 
access to information and are also more inclined to follow 
instructions on the use of inputs like fertilizers and 
pesticides. 
7. Cost of equipment is the cost of farm equipment per 
hectare of the ithcocoa farm farm. More equipped farms 
are expected to produce higher yield. The sign of this 
variable‟s coefficient is therefore expected to be positive. 

 
The factors affecting the average cost of production (C) 
are as hypothesized the following regression model: 

 
Ci = f(farm size, labour, phyto, educ) which is expressed 
in log form as: 
 

…Equation 5 

 
Where,  
Farm size = Farm size (in hectares), which is expected to 
be positively correlated with average operating cost of 
production since larger farms incur higher cost especially 
in terms of cost of hiring labourers 

 
Level of education (in years), which is expected to be 
negatively correlated with average operating cost since 
more educated farmers (or elites) were observed to be 
capable of buying farm inputs in bulk, at a cheaper rate. 

 
Labour = Annual average cost of hired labour in 
FCFA/ha, which is expected to be positively correlated 
with production costs. This can be attributed to the fact 
that higher costs are associated with larger farms, without 
any corresponding returns to scale 

 
Phyto = Annual mean cost of phytosanitary products in 
FCFA/ha, which is expected to be positively correlated 
with production costs. Like in the case of labour cost, this 
can be attributed to the fact that higher labour costs are 
associated with larger farms, without any corresponding 
returns to scale. 
 
The betas are the parameters to be estimated while ε is 
the  stochastic  error  term. The  factors  affecting  the  
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average gross margin (AGM) are captured in the 
following regression model: 
 

 
 

Where  is average gross margin of the ith farm,  

 the intercept term, 

are the regression coefficients, 

is the error term,  

 
Farm size, House hold size and Educational independent 
variables are as defined in Equation 4,  
Labour and Phyto refer to the costs per hectare of hired 
labour and of phytosanitary products respectively. The 
following are a prior expectations of the independent 
variables: 
 

 Farm size is expected to have a negative coefficient 
because relatively more inputs are used and more 
inefficiently as size increases, thus increasing costs, 
while output tends to decrease as one move up the farm 
size scale. AGM then tends to decrease with farm size. 

 Household size is expected to have a positive 
coefficient because household labour is more efficient in 
resource use resulting in lower input costs and higher 
output as oppose to the use of hired labour. 

 Level of education is expected to be positively 
correlated to gross margin because the higher the level of 
education of the farmers, the higher their access to and 
application of better production practices, which lower 
cost of production and increase output. 

 The cost of hired labour and of phytosanitary products 
are expected to negatively affect gross margin since the 
higher the costs of these inputs the higher the operating 
costs, which lower gross margins. 
 
 
RESULTS AND DISCUSSION 
 
The composition of each farm category, the 
socioeconomic characteristics of the farmers as well as 
their production performance within each category, and 
the technical aspects of the farms are presented in 
Appendix A through D. 

Table 1 show that the overall mean yield/hectare of 
cocoa farms in the study area is 131.44, while the overall 
mean Operating Cost and mean Gross margin per 
hectare are 56 502.00 and 56 032.00 FCFA respectively. 
It also shows the respective medians and ranges of the 
three dependent variables. 

Table 2 presents estimates of average yields, operating 
costs and gross margins per hectare, for each of the 
three farm categories. It shows that, the mean yield of the  
small-size  farms  is  218.64 kg/ha, which  is  significantly 

 
 
 
 
larger than those of the medium and large–size farms 
(92.33 and 68.74 kg/hectare respectively) and it is also 
larger than their sum. There is no significant difference 
between the mean yields of the medium and large-size 
farms. 

The average operating cost per hectare of the large-
size farms (112,710 FCFA/ha) is about 4 times bigger 
than those of the small and medium-size farms, which 
are27,774 and 24,137 FCFA respectively,but the 
difference between the average operating costs of the 
small and medium-size farms is statistically insignificant. 

Given the average yield and operating cost estimates, 
and the producer prices received by the various farmer 
groups per kilogram, the corresponding average gross 
margins for the three farm categories were estimated to 
be -50.758.00, 59.718.00 and 153 000.00 FCFA/ha for 
the large, medium and small-size farms respectively, in 
ascending order of magnitude. This order is identical to 
the order of their yields. The table also shows that the 
average gross margin per hectare of the small-size farms 
is more than double that of the medium-size farms, which 
in turn is more than double that of the large-size farms. 
This implies that the small size farms are relatively more 
profitable than the medium and large-size farms and that 
the medium-size farms are more profitable than the large-
size farms, which actually operate at a loss (their average 
gross margin is negative). 
 
 
Regression analyses results 
 

Table 3 present the regression results for factors 
affecting cocoa yield.  The table shows that the 
coefficient of determination(R-squared) is 0.67, implying 
that the hypothesized explanatory variables explain 67% 
of the changes in yield. 

Five of the seven independent variables, namely: farm 
size, household size, farmers‟ experience, planting 
density and mean annual cost of equipment, are shown 
to be statistically significant at a 10% level. The signs of 
their coefficients are in accord with hypothesized a priori 
expectations. 
Since the regression coefficients are in logarithmic form, 
they also are measures of elasticity. Therefore, according 
to the results, a 1% increase in the size of a family, or in 
experience or in expenditures on equipment, will increase 
cocoa yield by 1.10%, 0.74% and 0.75 % respectively. A 
1% increase in farm size or crop density similarly leads to 
1.11% and 1.51% reduction in yields respectively. 

Table 4 presents the results of the regression model on 
average operating costsof production, obtained with the 
use the Gretl software. It indicates that the coefficient of 
determination (R-squared) is 0.53, meaning that 53% of 
the changes in the average operating cost are explained 
by the hypothesized independent variables. 

Three of the four independent variables, namely: farm 
size, average costs of labor and cost of phyto-sanitary 
products are shown to  be  statistically significant. But for 



                                                                                      Fule and Nkwain          053 
 
 
 

Table 1. Estimates of overall means, medians and ranges of the dependent 
variables. 
 

Dependent variables Units Mean Median Range 

Yield Kg 131.44 81.66 799.20 

Average Operating Cost FCFA 56 502.00 24 500.00 1 113 333.00 

Average Gross margin FCFA 56 032.00 44 525.00 -457900.00 
 

Source: From the computer results printout. 

 
 
Table 2. Average yields, operating costs, and gross margin estimates by farm category.  

 

Farm categories Yields in Kg Average operating cost (FCFA) Average gross margins     (FCFA) 

Small–size farms 218.64 27,774.00 153 000.00 

Medium-size farms 92.33 24,137.00 59 718.00 

Large-size farms 68.74 112,710.00 -50 758.00 
 

Source: Estimated with the aid of the estimators in Equations 1, 2 and 3. 

 
 
farm size, the signs of their coefficient are in accordance 
with a priori expectations. A negative correlation exists 
between farm size and average operating cost. From the 
results, a 1% increase in the costs of hired labor and of 
phyto-sanitary products increases average operating 
cost/hectare by 0.17 and 0.36% respectively while a 1% 
increase in farm size leads to 0.51% decrease in average 
operating cost per hectare. 

Table 5 presents the output of the regression analysis 
on relative profitability, using Gretl software. The 
coefficient of determination (R-squared) is 0.74, implying 
that 74% of the changes in the average gross margin are 
explained by the hypothesized independent variables. 
Two of the five independent variables, namely: farm size 
and expenditures on labour, are statistically significant 
and the signs of the coefficients of all the independent 
variables are in conformity with a priori expectations. 
 
 
INTERPRETATION OF RESULTS 
 
As already indicated, farm size has a negative impact on 
cocoa yields. The yields drop drastically as farm size 
increases while the yields from the small-size farms more 
than double those of medium-size farms and triple those 
of the large-size farms. The effect of farm size on cocoa 
yields cannot therefore be ignored. 
Farm size has also been shown to have a significant 
negative impact on cost of production. Although the 
average cost of production per hectare of both the small 
and medium-size farms are not significantly different, 
they are almost five times less than those of the large-
size farms. The effect of increased farm size on 
production costs cannot be ignored either. 

The magnitudes of the relative profitability, measured in 
terms of average gross margins/hectare, for each of the 
three farm-size categories, are inversely related to farm 
size. Small-size farms are three times more profitable 

than the medium-size farms while the large-size farms 
are very evidently unprofitable-their average gross 
margin is negative. Also, farm size and cost of hired 
labour show a significant negative correlation with 
average gross margin per hectare, that is, gross margins 
significantly drop as farm size and/or cost of hired labour 
increase. Here again, smaller farm sizes play a significant 
role on the profitability of cocoa production. 

Crop density was shown to have a significant negative 
impact on yields. Farms with planting density higher than 
1200 plants per hectare were observed to be prone to 
lower cocoa yields, most of which were observable in 
small-size farms. This is so because higher crop density 
(relative to the critical value of 1200) implies low light 
intensity on the crops, which is favourable to the 
proliferation of pests and diseases. Also, higher 
expenditures on farm equipment were shown to have a 
positive significant effect on yield. The level of investment 
in farm tools is indicative of the care given to the plants 
and the timeliness of farm operations. The absence of 
sufficient farm tools may lead to high risk of pest and 
disease attack and to post-harvest losses since cocoa 
pods will not be harvested and conveyed for processes 
on time. However, smaller farmers tend to make relatively 
higher investments per hectare than larger farmers. For 
example, one wheelbarrow can be purchased for a one 
hectare of farmland but only about five instead of 20 
wheelbarrows will be required for a 20 hectare cocoa 
farm. 

Regression analyses showed that labour size has a 
significant impact on average cost of production and on 
gross margin while household size has a significant 
impact on cocoa yields. Small-size cocoa farms are 
shown to have higher yields, less cost and higher relative 
profits than large-size farms. This can be explained by 
the facts that small and medium-size cocoa farms are 
household labour-dependent and that household labour 
is more assiduously committed to performance and time  
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Table 3. Regression results: Factors affecting farm yield. 
 

Variable Coefficient Std. Error t-ratio p-value  

Const 5.02805 6.82788 0.7364 0.46685  

HHsize 1.10148 0.242237 4.5471 0.00007 *** 

Educ −0.0215055 0.0522712 -0.4114 0.68351  

Exper 0.738359 0.298801 2.4711 0.01898 ** 

Farmsize −1.1166 0.208748 -5.3490 <0.00001 *** 

Treeage 0.0869807 0.250105 0.3478 0.73029  

Density −1.51202 0.915421 -1.6517 0.10837 * 

Equip/ha 0.748518 0.331158 2.2603 0.03074 ** 

R squared = 0.669429 

Std error of regression = 0.951603 

F(7, 32)  = 9.257451;   P-value(F) = 3.20 x 10
-6

 
 

Source: From the computer results printout. 

 
 

Table 4. Regression results: Factors affecting average operating cost. 

 

Variable Coefficient Std. Error t-ratio p-value  

Const 6.35682 0.844078 7.5311 <0.00001 *** 

Labour 0.178757 0.0409577 4.3644 0.00011 *** 

FarmSize −0.513238 0.2847 -1.8027 0.08005 * 

Educ −0.19779 0.295701 -0.6689 0.50796  

Phyto 0.359473 0.0693718 5.1818 <0.00001 *** 

R-squared = 0.539373 

Std error of regression = 1.409832 

F(4, 35) = 10.24584; 

P-value(F) = 0.000013 
 

Source: From the computer results printout. 

 
 
 

Table 5. Regression results for factors affecting the gross margin. 

 

Variable Coefficient Std. Error t-ratio p-value  

Const 127058 45706.2 2.7799 0.00880 *** 

Hhsize 1226.42 3785.87 0.3239 0.74796  

Educ 2554.27 4723.22 0.5408 0.59218  

FarmSize −16306.4 6698.07 -2.4345 0.02031 ** 

Labor/ha −1.10535 0.126231 -8.7565 <0.00001 *** 

Phyto/ha 0.352869 0.848201 0.4160 0.68001  

R-squared 0.739914 

S.E. of regression 124886.7 

F(5, 34) 19.34517; 

P-value(F) 4.38e-09 
 

Source: From the computer results printout. 

 
 
sensitive production activities such as timely application 
of pesticides and timely harvests, which are known to 
have a decisive impact on cocoa yield and production 
costs. 

Results related to the yields of the three categories of 
the farms have shown that household size, farm size, 

expenses on farm tools, and crop density have significant 
impacts on cocoa yields. Increases in the first three 
favour yield in the small and medium size farms while 
increases in the fourth (plant density above 1200 
plants/hectare) favour yields in the larger-size farms. 
Small-scale farms have the highest yield compared to the  



 
 
 
 
other farm categories, while the yields of medium and 
large farms are very similar. That notwithstanding, there 
is an inverse relationship between yield and farm size. 
This implies that ceteris paribus, farm yields have the 
tendency of decreasing with the size of the farm. Farm 
yield is significantly affected by household size, farmers‟ 
experience, planting density, mean annual expenditures 
on farm equipment, and farm size. 

Farmers‟ household size has a positive effect on yield 
thanks to the commitment and assiduity inherent in the 
employment of family labor. When family labor is 
employed, there is a higher probability for timeliness to 
be observed in farm operations like weeding and phyto-
sanitary operations. An early discovery of a disease 
attack on crops and timely appropriate measures taken 
can avoid the loss of yield tremendously. The ability of 
the farmer to know the appropriate action to take is 
measured in terms of experience in cocoa farming. More 
experienced farmers tend to have a better mastery of 
disease preventive measures, planting techniques, and 
pruning, which result in higher yields. In addition to these 
human and technical factors, yield also depends on the 
biophysical environment such as light intensity and the 
age of the crops. 
 
 
CONCLUSION AND RECOMMENDATIONS 
 
Farm size is an important aspect that policy makers must 
consider when pushing for increase in cocoa production 
via farm extension rather than improved productivity. 
From an economic stance, this may jeopardize farm yield 
and profitability. 

Policy emphases should be focused on the 
improvement of cocoa production on small and medium-
size holdings in the study area and the increase in 
number and productivity of such farms should be 
advocated and encouraged if increased production is the 
desired goal. Particular attention should be paid to the 
following factors confirmed to have significant impacts on 
yields, production costs and profitability of cocoa 
production in the study area: 
 
i) Farm sizes not exceeding four hectares,  
ii) Crop density not exceeding 1200 cocoa plants, 
iii)  Judicious use of household labour and proper 
management of hired labour,  
iv)  Measures to cut down the costs of phyto-sanitary 
inputs and of ensuring their timely supply to farmers, and 
v) Measures to increase and improve the knowledge 
base of devoted cocoa farmers. 
 
Although employment of family labour and high 
investment in farm equipment (on the average) portray 
commitment on the part of the small farmer, they also 
expose the false pretext used by large-scale farmers to 
embark  on  cocoa  farming. The  on-going  policy  to  
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promote cocoa production has been used as 
opportunities mostly by elites, to gain access to large 
expanses of land. Based on these analyses, the following 
recommendations are also made; 
 
vi) Farmers should respect the standard plant density;  
vii) Farmers with little or no experience in cocoa 
farming should start off with small farms of less than two 
hectares and then expand progressively with expenses. 
 
The near absence of returns to scale in cocoa production 
can be attributed to the fact that cocoa farming 
essentially requires manual technology. Therefore,it is 
also recommended that an upper limit be placed on the 
amount of land devoted per farmer, to the cultivation of 
cocoato avoid inefficient resource use. 

Information on the optimal size of a cocoa farm and the 
optimal level of investment may be the objective of a 
more profound study. 
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APPENDICES  
 

Appendix A. Categorization of farms according to farm sizes. 

 

Category Range of farm size Frequency Percentage 

Small-scale 0.25 – 2.00 ha 15 37.5%, 

Medium-scale 2.50 – 4.00 ha 11 27.5% 

Large-scale 5.00 – 25.00 ha 14 35.0% 
 

Source: From the computer results printout. 

 
 

Appendix B. The socio-economic characteristics of farmers according to farmer categories showing means and 

standard deviations/proportions in parentheses. 
 

Variable Small-scale Medium-scale Large-scale 

Age of farmer (years) 48.7 (9.1) 52,7 (12,63) 54,5 (9,48) 

Household size 5 (1.87) 5 (3,25) 11 (9,16) 

Education (years) 7 (4.0) 8 (4,47) 9 (6,06) 

Experience (years) 10 (9,7) 15,5 (15,5) 21,28 (21,31) 

Training  8 (53.3%) 7 (63.6%) 12 (85.7%) 
 

Source: From the computer results printout. 

 
 

Appendix C. Statistics on the technical aspects of the farms. 

 

Variable Mean Minimum Maximum 

Farm size (ha) 4.17 0.25 20.00 

Age of trees (years) 31.24 3.00 80.00 

Planting density ( /ha) 1297.7 900.0 2,500.0 

Output (kg) 1,654.2 5.0 15,000.0 

Exp. on phytosanitary prdts (CFA F) 71,038.0 9,438.8 477,750.0 

Exp. on Labour (CFA F) 19,8720.0 0.00000 6,480,000.0 

Exp. on farm equipment (CFA F) 71,038.0 9,438.8 47,7750.0 

Exp. on land (CFA F) 2,917.5 0.00000 72,000.0 
 

Source: From the computer results printout. 

 
 

Appendix D.  The production characteristics of farms according to farm categories (showing the means and standard 
deviations (in brackets). 
 

Variable Small-scale Medium-scale Large-scale 

Actual farm size in production (ha) 1.35 (0.51) 3.41 (0.73) 7.78 (4.10) 

Total cocoa farm size (ha) 2.55 (1.63) 5.00 (2.50) 10.00 (6.14) 

Average age of trees (years) 27.9 (21.03) 29.2 (25.9) 36.4 (21.4) 

Planting density (no. plants per ha) 1392 (224.92) 1301 (426.11) 1193 (153.76) 
 

Source: From the computer results printout. 

 
 
 
 
 
 
 
 
 
 


