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A STOCHASTIC FRONTIER COST FUNCTION ANALYSIS ON 
THE WHEAT FARMERS IN BANGLADESH 

M. Kamrul Hasan 

ABSTRACT 

The main objectives of the study are to estimate the farm specific economic 
efficiency of wheat production and to identify and measure the impacts of different 
factors associated with economic efficiency of wheat farmers. The study employed 
farm level cross sectional data from three major wheat growing areas of Bangladesh. 
Economic efficiency of wheat farmers was found to vary across locations and among 
farm categories. Cost of seed and urea, land rent and date of sowing were found to 
contribute significantly in the economic efficiency of wheat farmers. The average 
economic efficiency of wheat production in Bangladesh is 76 percent. This indicates 
a good potential for increasing wheat output by 24 percent with the existing 
technology and levels of inputs while considering amount and cost of inputs. 
Education and training of the farmers were found to have significant effect on yield 
and economic efficiency of wheat production. 

I.  INTRODUCTION 

       Wheat is one of the main cereal crops in Bangladesh as well as in the world. The 
average wheat yield of top five Asian wheat growing countries including Bangladesh wa s 
1.82 t/ha against top five developed countr ies'  average yield of 3.72 t/ha in 1980 (Hanson et 
al., 1982). Wheat yields in developing countr ies lag behind those of developed countr ies, 
which was about 1.9 t/ha. This gap suggests opportunities for  continued progress in future 
years. The possibility of increasing yield per unit area depends on the increase of acreage of high 
yielding variety (HYV), and by minimizing potential yield gap of HYVs. The yield gap is 
also high between farm level actual yield and potential yield. Wheat is one of the important 
cereal crops with respect to both acreage and production and currently it ranks second 
among the cereals in Bangladesh. The annual production of wheat in Bangladesh is about  
0.74 million tons which is cultivated in 0.48 million hectares of land with an average yield 
of 1.54 t/ha (BBS, 2007). This yield is very low compared to the yield obtained by the 
popular varieties in the research stations as well as in the farmers' field demonstrations.  

       It is believed that farmers'  performance is lower than their potential capacity due to 
underutilization of the most recently developed production technologies. The socioeconomic 
constraints to higher production of wheat are of vital importance. The socioeconomic 
constraints may explain why farmers are not utilizing the practices and inputs identified as 
capable of raising yields. Therefore, planners and policy makers need information on the 
relative importance of various yield constraints so that they can allocate and r edistribute the 
available resources for various researchable issues in order to augment productivity.  
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Generally, adoption of modern technology and production practices vary across farms. 
Variation in different items of production package is mainly responsible for such kind of yield gap. 
Amount and quality of different inputs used and other management vary from one farmer to 
another. Thus the potential yield level at farmers' field is not achieved in many cases. The 
management practices and input use are likely to be influenced by various socio-agroeconomic 
factors such as farmers' age, education, occupation, experience in farming, resource base, family 
size, access to information, physical infrastructure, cost of inputs and outputs, etc. These factors 
influence farmers to adopt any technology fully or. partially. It is possible to attain a higher yield of 
different crops by adopting modern practices and thus the yield gaps can be minimized in this 
way. Profitability is certainly an important consideration in the farmers' selection of crops and 
in the adoption of new technologies. The returns from the crops and the productivity of inputs or 
resources determine the ability of farmers to acquire and sustain a certain type and quantity of 
resources which in turn will be used for further increase of productivity. The efficient use of 
resources is an important indicator of increased production in agriculture. Efficient use of inputs 
can help farmers to get higher production from a given amount of resources. 

Like other food grains, wheat output could be increased by efficient utilization of inputs such 
as land, labour and capital; and organizing the management of production effectively. Input 
intensification has already reached the point where a further increase in input may not be profitable. 
Efficient utilization of present level of inputs may be advised for higher productivity. As there is a 
limited scope for further increase of wheat area, production can be increased by increasing the 
efficiency of wheat farmers using existing technology. Several studies in other countries have 
shown that there is significant potential for raising agricultural output or profitability by 
improving productive efficiency using existing resources (Rahman, 2002). These studies have also 
indicated that there may be significant efficiency differentials across regions and among farms as 
well. Understanding the determinants of economic efficiency of wheat production is very important 
for both farmers and policymakers to increase the productivity and profitability of wheat 
production. 

Efficiency is an important issue of productivity growth in the agriculture based economy of 
developing countries. The estimation of efficiency with the help of production function has been a 
popular area of applied econometrics. Recent works in duality theory, which has linked production 
and cost functions, has made this topic more attractive. However, definition of a production 
function is given in terms of the maximum output attainable at given level of the inputs and that 
of a cost function gives the minimum cost of producing a given level of output at same set of input 
cost. Modeling production and cost frontiers and their empirical estimation for studying 
productive efficiency of wheat farmers in Bangladesh could be benefited to a great extent from 
such studies. Estimates on the extent of efficiency may help improve productivity through input 
reallocation or cost minimization. The study is, therefore, designed to estimate the farm 
specific economic efficiency of wheat production in the study areas and to identify and measure 
different factors associated with economic efficiency of wheat farmers. 
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ML Estimates of Farm-Size Specific Stochastic Frontier Cost Function Model 

The empirical results from farm size-specific estimates showed that for the large farms, the 
coefficients of output, cost of seed, cost of FYM and dummy for variety were positive and 
significant which implying that an increase in the magnitudes of these variables would result in the 
corresponding increase of cost of producing wheat (Table 3). The coefficients of cost of DAP, per 
hectare irrigation cost, dummy for sowing date, seed source and location were found to be positive 
but insignificant. On the other hand, the coefficient of cost of urea and cost of TSP were negative 
and significant implying that an increase in the use of urea and TSP would result in the decrease of 
cost of producing wheat for the large farmers. The coefficients of cost of animal power, cost of 
MP, cost of gypsum, per hectare mechanical, weedicides and land rent, and dummy for land 
type and soil type were found to be negative but insignificant for the large farmers. 

 
The coefficients of output, cost of FYM, cost of weedicides and land rent, and dummy for seed 

source were positive and significant which implying that an increase in the magnitude of these 
variables would result in the corresponding increase of cost of producing wheat for the medium 
farms. The coefficients of cost of animal power, cost of gypsum, per hectare irrigation cost, 
and dummy for land type, soil type, sowing date and variety were found to be positive but 
insignificant. On the other hand, the coefficient of cost of urea and per hectare mechanical cost 
were negative and significant implying that an increase in the magnitude of these variables would 
result in the decrease of cost of producing wheat for the medium farmers. The coefficients of cost 
of seed, cost of TSP, cost of DAP, cost of MP and dummy for location were found to be negative 
but insignificant. 
 
     For the small farm category, the coefficients of output and per hectare land rent were positive 
and significant implying that an increase in the magnitude of output and land rent would result in 
the corresponding increase of cost of producing wheat. The coefficients of cost of seed, cost of urea, 
cost of TSP, cost of gypsum, cost of weedicides, dummy for land type and location were found to 
be positive but insignificant. 
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positive and significant for Dinajpur, negative and significant for Jamalpur and negative but 
insignificant for Rajshahi in the location-specific economic inefficiency model for wheat 
production (Table 2). This implied that economic inefficiency increases with the increase in 
farmers' age at Dinajpur but economic inefficiency decreases with the increase in farmers' age at 
Jamalpur. The coefficients of farmers' age were positive for large farms and negative for medium 
farms but both were insignificant. On the other hand, the coefficient for the small farms was 
positive and significant in the farm size-specific economic inefficiency model for wheat production 
(Table 3). The significant coefficient for the small farms indicated that economic inefficiency will 
increase with the increase in farmers' age. This result was consistent with the findings of Bravo-
Ureta and Evenson (1994), Coelli and Battese (1996) and Bravo-Ureta and Pinheiro (1997). 
Furthermore, younger farmers were likely to have some formal education, and therefore, might 
be more successful in gathering information and understanding new practices, which in turn 
would improve their economic efficiency through higher levels of technical and/or allocative 
efficiency. On the contrary, Rashid (2002) found negative but insignificant relationship between 
farmers' age and economic inefficiency while studying shrimp farming in Bangladesh. 
 
Farmers' education: The coefficient of farmers' education was negative and significant in the 
economic inefficiency model for wheat production (Table 1) which implied that economic 
inefficiency decreases with the increase in farmers' education. That is, farmers with higher 
education were economically more efficient than farmers with lower education. The 
coefficient of farmers' education was negative and significant for all the three locations in 
the location-specific economic inefficiency model (Table 2) which implied that economic 
inefficiency decreases with the increase in farmers' education in all the three locations. The 
coefficient of farmers' education was negative and significant for all the three farm categories too 
in the farm size-specific economic inefficiency model (Table 3) which also implied that economic 
inefficiency decreases with the increase in farmers' education for all farm categories. This 
finding was in conformity with the findings of Rashid (2002) and Rahman (2004) but contradictory 
with the finding of Rahman (2002). Bravo-Ureta and Pinheiro (1997) did not find any association 
between economic efficiency and education. 
 
Farming experience: The coefficient of farming experience was positive but insignificant in 
the economic inefficiency model for wheat production (Table 1). The coefficient of farming 
experience was positive and insignificant for Dinajpur, negative and significant for Jamalpur and 
negative but insignificant for Rajshahi in the location-specific economic inefficiency model (Table 
2) which implied that economic inefficiency decreases with the increase in wheat farming 
experience at Jamalpur. It may be mentioned here that the average farming experience was half 
for the farmers at Jamalpur than the farmers of Dinajpur and Rajshahi. The coefficient of 
farming experience was positive for all the three farm categories in the farm size-specific economic 
inefficiency model for wheat production (Table 3) but all were insignificant. Rahman (2004) found 
negative relationship between experience and economic efficiency but Rahman (2002) observed 
positive correlation between experience and economic efficiency while studying rice farming in 
Bangladesh. 
 
Household size: The coefficient of household size was negative but insignificant in the 
economic inefficiency effect model for wheat production (Table 1). The coefficients of 
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household size were negative for Dinajpur and Rajshahi and positive for Jamalpur but all were  
insignificant in the location-specific economic inefficiency model for wheat production (Table 2). 
The coefficients of household size were negative and significant for large farms, positive and 
significant for medium farms and positive but  insignificant for small farms in the farm size-specific 
economic inefficiency model (Table 3) which implied that economic inefficiency decreases with 
the increase in household size for the large farms but economic inefficiency increases with the 
increase in household size for the medium farms. Pinheiro (1992) observed negative impact of 
household size on economic efficiency while studying small farms in the Dominican Republic. 
 
Extension contact: The coefficient of extension contact dummy was positive but insignificant in the 
economic inefficiency model for wheat production (Table 1). Though extension contact should 
have a positive effect on economic efficiency by providing up-to date information regarding 
modern technology than that of non-contact farmers, in this particular case no significant role was 
found. This may be due to very poor contacts between extension personnel and farmers in the study 
areas. The coefficients of dummy for extension contact were positive for all the three locations but 
all were insignificant in the location-specific economic inefficiency effects model (Table 2). The 
coefficients of dummy for extension contact were negative for large farmers but positive for both 
medium and small farms in the farm size-specific economic inefficiency model for wheat 
production (Table 3) but all were insignificant. The positive and significant impact of extension 
contact and economic efficiency were observed in many studies (Parikh et  al .,  1995; Bravo-
Ureta and Pinheiro, 1997; Rahman, 2002, Rahman, 2004) but the present finding is not in 
conformity with them. 
 
Training on wheat: The coefficient of training dummy was negative but insignificant in the 
economic inefficiency model for wheat production (Table 1). This implied that economic 
inefficiency decreased with the farmers who received training on wheat. The coefficients of 
training dummy were positive and insignificant for Dinajpur and Jamalpur but negative and 
significant for Rajshahi in the location-specific economic inefficiency effects model (Table 2) 
indicated that economic inefficiency decreases with the farmers had training on wheat at Rajshahi. 
The coefficients of wheat training dummy was positive for large farmers but negative for 
medium and small farmers in the farm size-specific economic inefficiency model (Table 3). The 
negative and significant coefficient for medium farms implied that economic inefficiency decreases 
with the increase in training on wheat for the medium farms. It is expected that training on wheat 
should have a positive effect on economic efficiency by providing up-to date information 
regarding modem technology than that of non-trained farmers, in this particular case we did not 
find strong relationship may be due to very small number of farmers had training on wheat. 

Hypothesis Testing for Economic Inefficiency Effect 
The coefficients of farm specific variables on the economic inefficiency effects model were 

tested using generalized likelihood-ratio statistic. Table 7 shows the generalized likelihood ratio 
statistic to identify the presence of economic inefficiency effects in the production of wheat in 
Bangladesh. It was observed that there were significant economic inefficiency effects in the 
production of wheat in all farm size groups and in all locations except Rajshahi since the null 
hypothesis was rejected for all farm categories, Dinajpur and Jamalpur locations. This means there 
was no economic inefficiency effect in Rajshahi but economic inefficiency effects were found to be 
significant in Dinajpur and Jamalpur. 
 
 



 



 



 


