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ABSTRACT 

 
      This study aims at estimating gross and net technical efficiencies using four alternative Cobb- 
Douglas stochastic production frontiers. This study reveals that production of wheat in Bangladesh 
is profitable and small farmers earned significantly higher yield and net returns per hectare than other 
fart groups. Technical efficiency scores estimated from different models vary from 46 percent to 99 
percent and the maximum efficiency attained at the level 90-100 percent. Average gross technical 
efficiency varies from 86 to 89 percent whereas average net technical efficiency varies from 90 to 
92 percent. This study also reveals that wheat output can be increased in the range 8-11 percent by 
using the existing resources and technology. It is obvious that environmental factors have positive 
impact on both production and technical efficiency. The development of advanced technology is 
the only option to increase wheat production in the long-run. 
 
 

I. INTRODUCTION 
 
      Wheat is the second most important cereal crop in Bangladesh. Average per  
capita per day calorie intake is 2240 Kilocalories (est imated), of which a  
significant percent comes from wheat. About 5 percent of total cult ivable land are 
utilised for wheat production. Crop sector contributes about 14 percent to the country's 
Gross Domestic Product (GDP) of which a remarkable portion is contributed by the wheat 
(BBS 2000). In 1998-99 crop year Bangladesh produced 1903 thousand tons of 
wheat whereas in the same year Bangladesh imported 2424 thousand tons of wheat,  
which is 56 percent of total demand for wheat (BBS 2000). To meet domestic 
requirement of wheat, Bangladesh has to import increased amount of wheat every 
year, which strikes scarce foreign currency as well as balance of trade. In the present economic 
condit ion, it is our striking need to increase total production of wheat to keep pace• 
with the demand for wheat. Due to the continuous pressure on the demand for wheat, the 
government of Bangladesh used to import wheat from the neighbouring countries.  
Sometimes we used to hear that the imported wheat is not of good quality and 
some portions of it is not congenial for human consumption. The low quality of 
wheat jeopardises human health. At the present context, we will have to increase wheat 
production several times more than the present volume of production. We will have to explore 
and use all avenues and growth 
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promoting factors for sustainable growth of wheat. Production of wheat, in general, can be increased 
in different ways. First, wheat production an be increased by increasing cultivable area. But an 
increase in wheat production by increasing area is not possible since total cultivable area is 
decreasing day by day due to the increased use of land for non-agricultural purposes. Second, 
production may be increased from increased use of inputs. But farmers of Bangladesh face resource 
limitation. Third, wheat production can be increased by improving the production technology 
without increased use of inputs. This technological improvement consists of improved package of 
inputs, such as improved water management, High Yielding Variety (HYV) seed, chemical 
fertiliser, agricultural credit, integrated pest control and appropriate land tenure systems. But 
production technology of developing countries can not be changed rapidly due to several 
institutional, economic, physical and natural factors. Production of wheat can not be increased by 
adopting advanced technology for certain economic condition of Bangladesh. Fourth, output can 
also be increased by increasing the productivity of inputs by reallocating and combining them 
optimally without changing total quantity of inputs and technology. This technology is 
generally termed as efficient production technology, which is the main concern of this study. That 
is, increasing the technical efficiency of wheat using existing technology can increase production. 
 
       The measurement of the productive efficiency in agricultural production is an important issue 
from the standpoint of agricultural development exercises in developing countries since it gives 
pertinent information useful for making sound management decisions in resource allocations and for 
formulating agricultural policies and institutional improvements. Technical efficiency refers to the 
ability of a firm to obtain maximal output from a given set of inputs under certain production 
technology (Rahman 2002). In Bangladesh, where resources are scarce and opportunities for new 
technologies are lacking, efficiency (or inefficiency) studies will be able to show that it is 
possible to raise productivity by improving efficiency without new investment or developing new 
technology. It is generally assumed that farmers in Bangladesh are inefficient at producing wheat 
and there are significant efficiency differences among regions, among farm groups and also among 
crops. After the measurement of efficiency differences, proper measures can be undertaken to 
reduce them. It is equally important to identify environmental factors, which influence inefficiency 
effects or efficiency. 
 
       The possibilities of economic growth solely through the more efficient use of existing 
resources will obviously be exhausted when an efficient production technology is reached. 
In other words, the process of increasing wheat output only by improving efficiency can not 
continue indefinitely, since under perfect technically efficient conditions the frontier output level 
will be reached. Thus, other growth promoting strategies need to be considered when it is not 
possible to increase wheat output only through efficient utilisation of existing resources. The use of 
modern technology in agriculture to raise wheat output per unit of input is one such strategy. A sound 
and realistic agricultural policy is one of the most important instruments through which agricultural 
production can be increased. 
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Objectives 
 
      This study aims at identifying and explaining the possibilities for improving productivity 
and profitability of wheat crop by increasing the technical efficiency of wheat farmers of 
Bangladesh. 
 
The specific objectives of this study are as follows : 

(i) to estimate gross and net technical efficiencies of wheat farmers in 
Bangladesh; 

 

(ii) to estimate returns to scale of wheat production; 
 

 

(iii) to measure the productivity and profitability of wheat production; 
 
(iv)        to identify factors influencing technical efficiency of wheat production;  
 
(v)         to suggest some policies to increase productivity and technical efficiency wheat. 

 
      This paper has been organised in four sections. Section 2 describes research methodology 
and section 3 contains results and discussion. Some conclusions and policy implications are 
made in the final section. 
 

II. RESEARCH METHODOLOGY 
 
Sampling Technique and Data Collection 
 
       Sadar police station of Dinajpur district and sadar police station of Natore district were 
selected purposively for this study. Ten villages of Dinajpur district and ten villages of Natore 
district were selected at random using simple random sampling technique. The selected 
villages of Dinajpur districts were Maheshpur, Chalkparbatipur, Parbatipur, Paramesharpur, 
Mohanpur, Chalkgopal, Boraipur, Margram, Radanagar and Shalkiduapara. The selected 
villages of Natore district were Shonarigram, Mohanpur, Korota, Hajranatak Shidrigram, 
Sultanpur, Dastanoaj, Kumerpur, Maitapara and Chanpur. One hundred farmers of different size-
groups were selected from Dinajpur district using stratified random sampling technique and 
another one hundred farmers of same size groups were selected from Natore district using the 
same technique. Among the farm-groups, 40 percent were small farmers, 30 percent were 
medium farmers and 30 percent were large farmers for both Dinajpur and Natore districts 
(Table 1). 
 
Table 1: Distribution of collected farm household in the study areas 
Farm size group Dinajpur (No.) Natore (No.) 

Small 40(40%) 40(40%) 
Medium 30(30%) 30(30%) 
Large 30(30%) 30(30%) 
Total 100(100%) 100(100%) 

Values in the parentheses indicate percentages. 
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The primary data were collected from wheat farmers with direct interview method using 
pretested questionnaires in 2003. 
 
The Production Frontier and the Environment 
 
      One of the main assumptions underlying frontier analysis and technical efficiency 
measurement is that all the firms in an industry share the same production technology and 
face similar environmental conditions. We know, however, that this is not generally the 
case and, for the case of wheat production, factors such as age experience and education 
of farm operators, farm size, market structure, etc. may influence performance measures 
obtained. 
 
      Two conflicting views exist in the efficiency measurement literature regarding the way 
that the issue of environment should be addressed. The first approach assumes that the 
environmental factors influence the shape of the technology and hence that these factors 
should be included directly in the production function as regressors (Good et al. 1993). 
The second approach assumes the environmental factors influence the degree of technical 
inefficiency (and not the shape of technology) and hence that these factors should be 
modeled so that they directly influence the inefficiency term (Battese and Coelli 1995). 
Both approaches appear reasonable depending upon ones philosophical perspective. We, 
therefore, present and compare the results obtained under the two alternative approaches. 
 
      One of the first points that must be made regarding the above two approaches is that 
the first approach (hereafter termed Case 1) produces technical efficiency scores which are 
net of environmental influences, while the second approach (Case 2) produces technical 
efficiency scores which incorporate the environmental effects and hence may be termed 
gross technical efficiency scores. To make these scores comparable we propose a method 
that may be used to convert the Case 1 net technical efficiency scores into gross measures 
and an additional method that may be used to convert the Case 2 gross technical 
efficiency scores into net scores. The latter approach is based upon the efficiency 
decomposition procedure proposed by Gathon and Pestieau (1995) for instances when a 
two-stage estimation method is to estimate the Case 2 model. 
 
      There are wide spread applications of stochastic production frontiers on crops around 
the world. Although numerous studies have been done on crops with the stochastic 
frontiers, the application of stochastic frontier on wheat production is relatively little. 
Battese and Broca (1997) used different functional forms of stochastic frontier production 
functions while studying wheat farmers in Pakistan. They considered translog and Cobb-
Douglas stochastic frontiers in which the technical inefficiency effects were defined by 
three different models. The models involved were the time-varying inefficiency model, 
proposed by Battese and Coelli (1992), the inefficiency effects model for panel data, 
proposed by Battese and Coelli (1995), and the non-neutral frontier model, proposed by 
Huang and Liu (1994). Technical change was also accounted for in the frontier models. 
Predicted technical efficiencies of the wheat farmers and estimates of the elasticities of 
wheat production with respect to different inputs and the returns-to-scale parameter were 
compared under different model specifications. 
 
 
 
 



 



 



 



 



 



 



 



 



 



 



 



 



 


