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ABSTRACT 
 
A Translog stochastic frontier cost function was estimated to determine the economic efficiency of fish 

production in Bangladesh. Economic inefficiency effect model was also estimated simultaneously with stochastic 
frontier to identify factors which influence efficiency. The coefficients of age and experience were negative 
and significant in the stochastic frontier which meant that cost of fish production decreased with the increases in age 
and experience of farm operator. The sign of farm size was positive and significant in inefficiency effect model, 
which meant that the large farmer was economically less efficient than small farmer. The economic efficiency 
varied from 15% to 99% at aggregate level, 96% to 98% in Mymensingh and 63% to 99% in Rangpur region. The 
mean economic efficiencies were 97%, 89% and 71% for Mymensingh, Rangpur and all regions, respectively. 
There appeared to be 3%, 11% and 29% economic inefficiencies for Mymensingh, Rangpur and all regions, 
respectively. This study indicated that cost of production could be reduced by 29% keeping the output constant at 
the aggregated level. For policy option, extension service should be made available for all fish farmers. 
Education should be another one of the top priorities of the government to develop the necessary human capital 
for sustainable development of the fishery sector. 
 

I. INTRODUCTION 

The economic development of Bangladesh is based on agriculture. As an agro-based developing 
country, Bangladesh is striving hard for rapid development of its economy. It is often argued that the 
future development of the country depends particularly on the agricultural sector. Fisheries as one of 
the major sub-sectors of agriculture, has been playing very significant role in increasing nutritional 
status, employment of the people, foreign exchange earnings etc. It contributes about 5.25 % to the 
country's Gross Domestic Product (GDP) and more than 5.27 % to the foreign exchange earnings 
(BBS, 2004). Above 1.2 million people have been directly employed in this sub-sector. Another 11 
million people indirectly earn their livelihood out of activities related to fisheries (FFYP, 1997-2002) 

 

Fish is an important food item and is much preferred by the people of Bangladesh. It is the most 
important low cost sources of animal protein for the majority of the low income people. But it 
production is low. In 2000-01, total fish production was 1.78 million tons. By deducting the amount 
of export, per capita per year fish consumption in Bangladesh is about 13.5 kg at present. But the 
average fish consumption requirement is 18 kg per capita per year (DOF 2003) which means there is a 
shortage of fish intake. In order to meet the shortage of 
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fish, it is essential to increase productivity and efficiency of fish production. We will have to explore 
the growth promoting factors for rapid increase of fish production. Skilled and efficient manpower is 
also necessary for sustainable growth of fish. 

 
The measurement of the productive efficiency in agricultural production is an important issue from the 

standpoint of agricultural development in developing countries since it gives pertinent information 
useful for making sound management decisions in resource allocation and for formulating policies and 
institutional improvements. In the productive efficiency arena, we are familiar with three types of 
efficiency, namely, technical, allocative and economic efficiencies. In this study we consider economic 
efficiency. 

 
When one talks about the efficiency of a firm, one usually means its success in producing as large as 

possible an output from a given set of inputs. Economic efficiency is generally defined as the ability of 
a production organisation or any other entity, for instance, a farm to produce a well- specified output at 
the minimum cost. Farrell (1957) proposed that economic or overall efficiency of a farm consists of 
two components: technical efficiency, which reflects the ability of a farm to obtain maximal output 
from a given sets of inputs under certain production technology, and allocative efficiency, which reflects 
the ability of a farm to use the inputs in optimal proportion, given their respective prices. If a farm has 
achieved both technically and allocatively efficient levels of production, then the farm is 
economically efficient. 

 
Economic relationships based on optimisation behavior define frontier of minimum (e.g. cost) or 

maximum (e.g. production) attainment. Traditional econometric methods for estimating stochastic 
economic relationships have implicitly assumed that all economic agents are successful in reaching the 
efficient frontier. If, however, the economic agents are not equally efficient, then the average 
relationships estimated by ordinary least squares methods might not reflect the frontier relationships 
(Stevenson, 1980). 

 
In Bangladesh farmers are inefficient at producing fish and there are significant efficiency 

differences among regions and among farm groups. After the measurement of efficiency differences, 
proper measures can be taken to reduce them. It is equally important to identify farm-specific factors, 
which influence inefficiency effects or efficiency. 

 
The prices of the fish and dry fish vary from region to region or market to market due to the 

existence of 'middlemen and some other factors. To identify the factors influencing efficiency and 
profitability is an important task. After the measurement of economic efficiency of fish on various 
dimensions an appropriate fishery development policy can be formulated. 

Objectives of the study 
 
This study aims at identifying and explaining the possibilities for improving productivity and 

profitability of fish by increasing the economic efficiency of fish farmers of Bangladesh. 
 

The specific objectives of the study are as follows: 

i ) to measure the productivity and profitability of fish production in Bangladesh; 
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ii) to estimate the economic efficiencies of fish farmers; 
 
iii) to estimate returns to scale of fish production; 

iv)  to identify factors influencing fish production; 

v)  to suggest some policies to increase productivity, profitability and efficiency of fish production. 
 
This paper has been organised in four sections. In section II data and specification of Translog 

stochastic frontier cost function and economic inefficiency effect model are described. Section III 
contains empirical results and discussion. Some conclusions are made in the final section. 

 

II. DATA AND SPECIFICATION OF STOCHASTIC COST FRONTIER AND 
ECONOMIC INEFFICIENCY EFFECT MODEL 

 
Data: 

 
The two regions, that is, Rangpur and Mymensingh were selected purposively considering the 

relative importance of these regions in producing fish. Mithapukur upazila of Rangpur district and 
Trishal upazila of Mymensingh district were selected for this study. Production systems of the selected 
area were poly-culture. 

 
To collect the primary data from the farmers of Bangladesh, probability sampling technique was 

adopted. A preliminary survey was conducted in the study areas in order to have potential idea about 
relevant information. At first a sampling frame of farmers producing fish was constructed with the help 
of village leaders and some other relevant people. Afterwards a stratified random sampling method was 
used to select the fish farmers for the study. The data were collected for the period January to March 2005. 
The sample was composed of small (below 1.00 hectare), medium (1.00 - 2.50 hectare), and large (above 
2.50 hectare) farms on the basis of land area. One hundred and twenty fish farmers were interviewed in 
this study, of which 20 were small, 25 were medium, and 15 were large farmers from Mithapukur 
upazila of Rangpur district and the rest 60 farmers constituting above farm groups were taken from 
Trishal upazila of Mymensingh district. 

Model Specification: 
        
       For this study, a Translog stochastic cost frontier was estimated simultaneously with the economic 
inefficiency effect model using maximum likelihood. To estimate region-specific economic 
efficiencies, different estimation of translog stochastic cost frontier was also done. The Cobb-Douglas 
form of the production or cost function imposes certain restrictions, such as, the elasticity coefficients 
are constant, implying constant shares regardless of the input level or input cost and the elasticity of 
substitution among inputs is unity, whereas the translog production or cost function does not impose 
these restrictions upon the production or cost structure and it is a flexible functional form. Another 
advantage of translog stochastic frontier function is that with the help of this function we can estimate the 
effects of interactions of different complementary variables along with the individual effect of each 
variable on output or cost. Furthermore, more than one output can be used as independent variable in the 
translog cost frontier. Nevertheless, it has certain problems also. It is more 
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There is significant variation in farm operator experience between regions (F = 29.186"`). The farmers 
of Rangpur region have more experience (9.78 years) than the farmers of Mymensingh regions (5.42 
years). Average farm size was found to be 2.02 hectare at the aggregate level while average farm sizes 
for Rangpur and Mymensingh regions were 2.25 hectare and 1.79 hectare, respectively. The amount of 
human labour is measured as man-days which usually consist of 8 hours. The study reveals that the 
farmers of Mymensingh region used more human labour (333 man-days) than the farmers of Rangpur 
region (223.92 mandays) in fish production. There are significant differences in per hectare human labour used 
by farmers between the two regions (F =18.55) 

It was found that the farmers of Mymensingh region used relatively more fingerlings (52.28 
thousand) than the farmers of Rangpur region (35.41thousand). The farmers of Mymensingh regions used 
relatively more (29190.88 kg) feed than the farmers of Rangpur region (2497.71 kg). There is 
significant variation in per hectare total quantity of fertiliser used by farmers between the two regions 
(F = 40.37**). The farmers of Rangpur region used more fertiliser per hectare (427.18 kg) than those of 
Mymensingh region (111.32 kg). 
 
Table 1. Summary Statistics for Variables in the Translog Stochastic Frontier Cost Function for 

Fish Farmers in Two Regions of Bangladesh. 
 

Item Sample Mean 
 Mymensingh Rangpur F-Value 
Output per hectare (Kg) 17942.41 

(14968.65) 
2005.02 

(2174.81) 
65.59** 

Per hectare net return(Taka) 232281.50 
(307657.43) 

13635.75 
(21029.37) 

30.16*` 

Land 
(Hectare/farm) 

1.79 
(1.68) 

2.25 
(3.23) 

0.97 

Fingerlings 
(Thousand/ha.) 

52.29 
(29.42) 

35.42 
(21.32) 

13.05** 

Human labour 
(Man-days/ha.) 

333.00 
(162.16) 

223.92 
(106.70) 

18.95** 

Feed 
(Kg/ha.) 

29190.88 
(31203.83) 

2497.71 
(4436.33) 

43.02** 

Fertiliser 
(Kg/ha.) 

111.326 
(170.89) 

424.18 
(337.07) 

40.37** 

Net cost 
(Taka/ha.) 

13626.91 
(8167.31) 

5577.39 
(3431.89) 

49.53`* 

Irrigation 
(Taka/ha.) 

8243.36 
(6435.47) 

2307.44 
(2228.44) 

45.58** 

Age of farm operator 
(Year) 

38.78 
(10.91) 

47.10 
(30.37) 

3.90" 

Farming experience 
(Year) 

5.42 
(2.63) 

9.78 
(5.68) 

29.19*k 

Family size 
(Number) 

5.60 
(1.85) 

5.62 
(2.34) 

0.002 

Education of farm operator 
(year of schooling) 

8.75 
(4.25) 

9.13 
(6.90) 

0.13 

Field Survey 2005. 
* and ** indicate significance at 0.05 and 0.01 probability level, respectively.  
Figures in the parentheses indicate standard deviations. 
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In the study area the cost of irrigation water per hectare was measured in Taka. Cost of irrigation water 

per hectare for the farmers of Mymensingh region is higher (8243.36 Tk.) than the farmers of Rangpur 
region (2307.45 Tk.). An analysis of variance shows that there are significant variations (F = 45.58**) of 
irrigation cost incurred by the farmers of two regions. 

 
Table 1 reveals that the productivity is higher in Mymensingh district (17942.41 kg) than in Rangpur 

district (2005.019 kg). There is a significant difference in the productivity of fish between the farmers 
of Mymensingh and Rangpur district (F = 65.59**). The farmers of Mymensingh region attain higher net 
return (232281.50 Tk.) than those of Rangpur region (13635.75 Tk.). There is significant difference in 
per hectare net return (full cost basis) between the farmers of two regions (F = 30.163**). 

 
In Mymensingh region the farmers culture fish in commercial aspect. They get higher output by 

using higher amount of fingerlings, feed and proper management. But in Rangpur region maximum 
farmers culture fish for their own consumption. Some farmers culture fish in commercial aspect but the 
lack of extension services and proper management they did not get maximum output. 

 
The maximum likelihood estimates for parameters of the Translog stochastic cost frontier for fish 

among all regions are presented in Table 2. For comparison purposes OLS estimates are also shown. 
Table 2 reveals that the coefficients of output, fingerlings price and feed & fertiliser price, feed & 
fertiliser price and net cost, are found to be positive and significant ( at 1% level). The coefficient of 
interaction of output and output is positively significant ( at 5% level). 

 
However, the coefficients of human labour price, fingerlings price, net cost, per hectare rent of 

land, the square of fingerlings price, interactions of human labour price and output, fingerlings price and 
net cost, feed & fertiliser price and output, net cost and output, per hectare irrigation cost and per 
hectare rent of land are negative and significant in the cost frontier. In Ordinary Least Squares (OLS) 
estimation the coefficients of output, interaction of fingerlings price and feed & fertiliser price, feed 
&fertiliser price and net cost are found to be positive and significant. Whereas, the coefficients of net 
cost, per hectare rent of land, square of fingerling price, interaction of fingerlings price and net cost are 
negatively significant. The mean economic efficiency estimated from the model is 71 %. 

 

Table 2. Ordinary Least Square (OLS) Estimates and Maximum Likelihood (ML) Estimates of 
Translog Stochastic Cost Frontier. 

 
Fish Variables  

Parameters 
OLS Estimates 

(Std. error) 
ML Estimates 

(Asymptotic std.  
error) 

Constant α0 75.629** 
(26.330) 

75.2382** 
(0.9929) 

Human labour price α1 -6.5015 
(6.9941) 

-6.7630** 
(0.9484) 

Fingerlings price α2 -3.2439 -4.6895** 
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fertiliser, net cost, per hectare irrigation cost and rent of land. The economic inefficiency effect 
model involved the same farm-specific variables such as age, experience, education, farm size, and 
extension service. 

 
In the Translog stochastic cost frontier, the coefficient of output, interaction of fingerlings price and feed & 

fertiliser price, net cost, and square of output were positive and significant at the aggregate level. This indicates 
that the increase in the magnitude of these variables result in corresponding, increases in the cost of 
production. The farm-specific economic efficiency varied from 15% to 99%. The maximum economic 
efficiency was observed to be in the range of 95 to 100%. The mean economic efficiency estimated 
from Translog stochastic cost frontier was 71%. This implies that the cost of production per farm 
can be reduced by 29% keeping the output constant. 

A Translog stochastic cost frontier was estimated simultaneously with economic inefficiency 
effect model using the maximum likelihood at the aggregate level. To estimate farm-specific 
economic efficiency, single estimation of the Translog cost frontier was carried out. 

 
There are significant economic inefficiency effects in the production of fish at the aggregate 

level. Farm size was found to have positive impact to increase the economic inefficiency effect. 
That is, economic efficiency decreased as farm size increased, which indicated that the large 
farmers were economically less efficient than small farmers. The effect of education and extension 
service on the economic inefficiency effect was significantly negative. This indicated that the 
economic inefficiency effect decreased with the increase in education and the number extension contact. 

 
The variance ratio parameter y associated with the variance in the economic inefficiency effect 

model was significant. It also indicates that there were inefficiency effects in the production of 
fish. 

Policy implications 
 
This study has examined the efficiency of producing fish in Bangladesh. Data collection and 

analysis, important factors, and their directions of influence were identified. These factors can be used as 
starting points for further research on measurement to improve the efficiency of producing fish in 
Bangladesh. In this study no concrete policy implication can be drawn since it was a micro-study. 
Nevertheless, the following policy implications can be drawn on the basis of various finding of the 
study. 
 
Extension service: 

 
In this study it was found that extension farmers are efficient than non-extension fariners. Farmers 

with more contact of extension services were found to be more economically efficient than 
farmers with less extension contact in all regions. Due to the importance of extension services on 
fisheries as shown in this study, the government of Bangladesh should 
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take the initiative to extend extension services to all fish farmers in order to enhance sustainable growth.  

Education of farm operators: 
 

Our analysis indicated a positive influence of education on efficiency. Educated farmers 
were found to have positive impact on efficiency and were econ omically efficient. Due to 
the importance of education the following recommendations can be made in this study: i) Education 
should be one of the top priorities of the government to develop the necessary human 
capital for  sustainable development of the fishery sector. ii) The government should take 
various training programme for the less educated farmers.  
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