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Abstract  The study assessed the input use efficiency of cocoa farmers in Nigeria. Simple random sampling 

technique was used to select 90 cocoa farmers from the state. Structured questionnaire was used to collect 

information from the respondents. Empirical analysis revealed that cocoa production is profitable with average gross 

revenue, average gross margin and average net farm income of N722,827, N613,335 and N602,152 respectively. 

Cost of chemicals, cost of labour, cost of nylon, cost of cutlass and cost of sprayer are the critical cost items in cocoa 

production. The elasticity of production for cost of chemicals, cost of labour, cost of nylon, cost of cutlass and cost 

of sprayer were 78.5%, 57.1%, 28.2%, 31.6% and 42.2% respectively indicating that it is the cost of fungicide that is 

most responsive. Maginal Value Product (MVP) for the cost of chemicals, cost of labour, cost of nylon, cost of 

cutlass and cost of sprayer were greater than their Maginal Factor Cost (MFC) connoting that cocoa farmers were 

under-utilising these inputs. The study concluded that cocoa farmers were inefficient in resource utilization and 

recommended that the quantity of these inputs should be increased to achieve efficiency. 
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1. Introduction 

Cocoa which belongs to the family Steruliacaea and 

genus Theobroma was discovered in 18th century at the 

Amazon basin and later spread to other tropical areas of 

South and Central America, and West Africa [1]. Since 

the end of the first world war, West Africa has been the 

highest producer of cocoa. The crop was eventually 

introduced into Nigeria in 1887 [2]. Nigeria as a 

developing country as rated the second largest world 

producer of cocoa in the 1960s [3], and, for a long t ime, 

the crop has been generating substantial foreign exchange 

earnings for the country. However, the production of this 

mportant cash crop for export has suffered a reduction in  

the recent years in  the country owing  to a number of 

factors. [4] identified some of these factors as: low y ield, 

inconsistent production patterns, disease incidence, pest 

attack and use of simple farm tools. In  addition, [5] 

identified ageing cocoa farms as one of the factors 

responsible for the decline in cocoa production in south 

western Nigeria. He observed that many farms were over 

40 years old and such farms constitute as much as 60% of 

the cocoa farms in Nigeria. However, in a study conducted 

by [6], it was found that most cocoa farms in Ondo and 

Osun states are very old with low productivity. All these 

resources are bound to result in an inefficient use of 

resources. 

[7] characterize resources into variable and fixed  

resources. Variable resources include labour, seeds and 

fertilizers, which are normally used up in one production 

process. Fixed resources are more durable resources, 

which contribute to the production process over several 

production periods. They include land, machinery, farm 

building etc. [8] stated that production economics is 

concerned with optimisation and optimisation implies 

efficiency. Efficiency measurement is important because it 

leads to a substantial resource savings [9]. Efficiency 

measurement is important for three main reasons: Firstly, 

it is a success indicator and performance measure by 

which production units are evaluated. Secondly, the 

exploring of hypothesis concerning the sources of 

efficiency differential can only be possible by measuring 

efficiency and separating its effects from the effects of the 

production environment. Thirdly, identificat ion of sources 

of inefficiency is important to the institution of public and 

private policies designed to improve performance [10]. 

One of the strategies for increasing agricultural production 

is a combination of measures designed to increase the 

level of farm resources as well as make efficient use of the 

resources already committed to the farm sector. [11], 

observed that technical inefficiency arises when less than 

maximum output is obtained from a given bundle o f 

factors while allocative inefficiency arises when factors 

are not used in proportions, which do not lead  to profit  

maximization. Efficient use and allocation of resources 

imply  that a redistribution or re-allocation of resources 

achieves optimal level of production. Economic efficiency 

combines both technical and allocative efficiencies. It 

occurs when a firm chooses resources and enterprises in 

such a way as to attain  economic optimum. The analysis 
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of efficiency is generally  associated with the possibility of 

farms producing a certain optimal level of output from a 

given bundle of resources or certain level of output at least 

cost. 

Production function analysis for estimation of 

efficiency of resource use in crop production systems and 

determination of the optimal resource allocation for 

adjustment in resource allocation has been employed in 

some studies [12,13]. They reported that there was 

inefficiency in the use of resources. Hence, ad justments in 

resource allocation for economic optimum might be 

required to meet the needed percentage change based on 

the equality of marginal value products and marginal 

factor costs of inputs. One way of increasing production 

by the small farmers is to efficiently use all the resources 

available in the production process. [14] indicated that the 

most productive and efficiently  used inputs are labour, 

seeds and farm equipment. Land as a resource is 

efficiently  used through shifting cult ivation practices and 

other cropping systems [15], but the full potentials of land, 

capital and labour resources are yet to be efficiently  

husbanded for optimum production. There is need to 

develop a sound knowledge of the current situation as 

regard cocoa farmers in  Nigeria, and most especially as 

regards to the utilization of the available resources to them. 

This study is therefore designed to determine the 

efficiency of resource-use among cocoa farmers in  the 

study area. 

2. Methodology 

The data used for the study were collected by 

administering a well-designed questionnaire to cocoa 

farmers in the study area (Ondo State of Nigeria). Simple 

random sampling was used in the selection  of respondents 

from the study area. Ninety (90) cocoa farmers were  

interviewed  with the use of structured questionnaire. The 

questionnaire sought general informat ion on farmer’s farm 

size, input used, cost of production, revenue generated and 

so on. The analytical tools used included descriptive 

statistics, farm budgetary technique and production 

function analysis. Budgetary technique was used to 

estimate the cost and returns on cocoa production. 

The following arithmetical relations are used in the 

study. 

Total Cost (TC) = Total Fixed Cost (TFC) + Total 

Variable Cost (TVC) 1 

Gross Revenue (GR) = Total Farm Output (TFO) x 

Unit Price (UP) 2 

Gross Margin (GM) = GR – TVC 3 

Net Farm Income (NFI) = GM – TFC 4 

Following [16], to derive marginal product of cocoa 

production inputs for a production season, a cocoa  

production function was estimated using ordinary least 

squares. The implicit form of the model is presented thus 

Y = f(X1, X2, X3, X4, X5,U ) 

Where Y = Gross income (N);  

X1 = Cost of Chemicals (N);  

X2 = Cost of labour (N);  

X3 = Cost of nylon (N); 

X4 = Cost of cutlass (N); 

X5 = Cost of sprayer (N); 

U = Random error term. 

There was no assumption as to the form that gives the 

best fit. Linear, semi-log, double-log and exponential 

forms were fitted and the best was chosen based on 

established statistical, economical and econometric criteria.  

The Marginal Value Product (MVP) of each resource 

used in the production process was measured using the 

formulae  

MVPxi = b iXi [16] 5 

Where MVPxi = MVP of resource xi (i= 1,2,3,4,5) 

bi = regression coefficient of resource xi 

Xi = unit price of resource xi 

Economic theory states that a firm maximizes its profit  

with respect to input used if the ratio  of its MVP to its 

Marginal Factor Cost is one. A ratio greater than unity 

shows under-utilisation of that resource and profit would 

be increased by increasing the quantity used of that input. 

A ratio lesser than unity indicates the over-utilisation of 

input and decreasing the use of that input will increase the 

level of profit. Hence, 

(1) if MVPxi = MFCxi, farmers are efficient in the use 

of xi 

(2) if MVPxi > MFCxi resource xi is under-utilised 

(3) if MVPxi < MFCxi, resource xi is over-utilised. 

However, scenarios 2 and 3 indicate inefficiency.  

3. Results and Discussion 

3.1 Cost and Returns Analysis to Cocoa 

Production 

Table 1 shows that while variab le cost per farmer was 

N109,491, the average fixed cost and average gross 

revenue were N11,183 and N722,827 respectively. The 

gross margin and net farm income per  farmer were 

N613,335 and N602,152 respectively. Thus cocoa farmers 

in the study area are operating profitably. Table 1 also 

shows that while total variable cost accounts for 90.7% of 

the total cost of production, the total fixed cost was 9.3% 

Table 1. Cost and returns of cocoa farmers 

No Item Cost (N) 

1 Total Variable Cost 9,854,230 

2 Average Variable Cost per farmer 109,491 

3 Total Fixed Cost 1,006,520 

4 Average Fixed Cost per farmer 11183 

5 Gross Revenue 65,054,400 

6 Gross Revenue per farmer 722827 

7 Gross Margin 55,200,170 

8 Gross Margin per farmer 613,335 

9 Net Farm Income 54,193,650 

10 Net Farm Income per farmer 602152 

Source: Survey data, 2010. 

3.2 Farm Production Function of Cocoa 

Farmers  

The double-log function was function chosen as the 

lead equation based on the significance of the individual 

coefficients, signs of coefficients (conformity with a 

priori expectation), the magnitude of the F-value and the 

magnitude of the coefficients of mult iple determination, 

R
2
  

The selected lead equation is presented below: 
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Ln Y = bo + Lnb1X1 + Lnb2X2 - Lnb3X3 + Lnb3X3 + 

Lnb4X4 − Lnb5X5 

             2.021 + 0.785X1 + 0.571X2 + 0.282X3 + 

0.316X4 + 0.422X5 

                               (4.141)     (2.516)        (2.426) 

(3.103)      (3.115) 

R
2
 = 0.607, F-value = 21.855, D-W = 2.311. 

The R
2
 of 0.607 connotes that 60.7% of the variat ions 

in farmer’s gross income are accounted for by the 

regressors (explanatory variables). The F-value showed 

that the overall equation is significant at the 1% level. The 

coefficients of the cost of chemicals (X1), labour (X2), 

nylon (X3) and cutlass (X4) and sprayer (X5) are all 

significant at 1% level showing that these costs items are 

critical in  cocoa production. The positive sign of variables 

X1, X2 and X4 shows that as expenditure on these cost 

items increases, revenue also increases, while the negative 

sign on variables X3 and X5 shows that as the expenditure 

on these variables increases, revenue decreases.  

The elasticity of production (derived directly from the 

coefficient of the regression equation) with respect to the 

cost of chemicals, cost of labour, cost of nylon, cost of 

cutlass and cost of sprayer were 78.5%, 57.1%, 28.2%, 

31.6% and 42.2% respectively. This however means that 

there is an increase of 78.5%, 57.1% and 31.6% in the 

gross income of the farmers with 100% increase in the 

cost of chemicals, cost of labour and cost of cutlass while 

there is a decrease of 28.2% and 42.2% in the gross 

income of the farmer with 100% increase in the cost of 

nylon and sprayer respectively. 

3.3 Marginal Value Product for Cocoa 

Farmers  

It could be observed on Table 2 that the marginal value 

product (MVP) for chemical was N197.50. This implies 

that if other inputs were held cons tant (at their geometric 

means), increasing fungicide by 1% would increase the 

Total Value Product (TVP) by N197.50. The MVP for 

chemical is greater than MFC, thus making the 

MVP/MFC greater than one. This simply implies that 

chemical were being used below their economic optimum 

level. Cocoa farmers could increase their profit by 

increasing their chemical utilisation. The table further 

shows that the ratio of MVP to MFC for  costs of labour, 

nylon, cutlass and sprayer were greater than unity showing 

that these inputs were being used below their economic 

optimum levels. Therefore, cocoa farmers in the study 

area could only increase their profits by increasing the 

quantity of these inputs. Hence, cocoa farmers in the study 

area are inefficient in the use of these inputs.  

Table 2. Marginal value products for cocoa farmers 
Input MVP MFC MVP/MFC 

Chemicals 197.50 0.79 250.00 

Labour 228.00 0.57 400.00 

Nylon -84.60 -0.28 23.86 

Cutlass 160.00 0.32 500.00 

Sprayer -1260.00 -0.42 3000.00 

Source: Field survey, 2010. 

4. Conclusion and Recommendation 

The proportion of the total cost of production to the 

gross income was 16.70%, hence the average net farm 

income was N602,152.00 showing that cocoa production 

is profitable in  the study area. The elasticity o f production 

for cost of chemicals, cost of labour, cost of nylon, cost of 

cutlass and cost of sprayer were 78.5%, 57.1%, 28.2%, 

31.6% and 42.2% respectively ind icating that it  is the cost 

of fungicide that is most responsive. The ratio  of the MVP 

to MFC for chemicals, labour, nylon, cutlass and sprayer 

is greater than unity, hence, these inputs were under- 

utilized and thus the inputs were in-efficiently utlilised by 

farmers in the study area. 

It is therefore recommended that for these inputs to be 

efficiently utilized, the quantity of the inputs should be 

increased by cocoa farmers in the study area. 
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