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Introduction 

This document is a compendium in four volumes of 14 draft Interim Reports and two draft 
Inception Reports produced by the Institutions that are conducting research under the Research 
Grant Scheme of the National Food Policy Capacity Strengthening Programme (NFPCSP). For 
the two Inception Reports the Compendium also includes the Terms of Reference – defining 
objectives and scope of each study – that were used to invite research proposals.  

The Research Grant Scheme is a major component of the NFPCSP, which is jointly implemented 
by Food Planning and Monitoring Unit (FPMU) of the Food Division of the Ministry of Food 
and Disaster Management and the Food and Agriculture Organization (FAO) of the United 
Nations, counting on financial support from the European Union (EU) and the United States 
Agency for International Development (USAID).  

The Research Grant Scheme funds policy – relevant food security research related to availability, 
access, and utilization of food identified in the research agenda of the FPMU. This includes 16 
topics identified through a consultative process and approved by the Minister of Food and 
Disaster Management.  This analytical undertaking is expected to inform policy making in 
Bangladesh consistently with the comprehensive food security policy framework defined in the 
National Food Policy and it’s Plan of Action, now embedded in the Sixth Five Year Plan and in 
the Country Investment Plan for Food Security, Agriculture and Nutrition. 

Terms of Reference were defined for all 16 topics and used to issue two public calls for 
proposals in April and November 2011. The award winning Institutions have been selected 
following the process approved by the NFPCSP’s Steering Committee, which is described in the 
Guidelines for Submission, Selection and Implementation (for details go on  internet  at 
www.nfpcsp.org/RGS) and includes advertisement of the Call for Proposals, administrative 
screening, technical evaluation and ranking; and final selection of the award winning proposals 
by the Research Grant Panel (a 10 member committee including member from Government, 
Civil society and UN organizations). The panel also issues recommendations for improving the 
selected research proposals. The NFPCSP supports and monitors research activities through it’s 
Technical Assistance Team (TAT) and Research Grant Administrator and mobilizing FAO 
expertise for the Asia Pacific Regional Office and HQ in Rome. 

This compendium is offered to the participants in the workshop on ‘Research to Inform Food and 
Nutrition Security Policies’ to be held on 7-8 May 2012 at the Ruposhi Bangla Hotel in Dhaka as 
background information to facilitate active participation in the debate. Indeed, the Workshop 
intends to provide an opportunity to review progress of the research programs with a view to 
(1) promote policy focus and relevance of the research program and (2) enhance technical quality 
of the research by facilitating dialogue between researchers and policy makers.  

 

http://www.nfpcsp.org/RGS�
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Chapter I 

INTRODUCTION 

1.1 Background 

Agricultural diversification is the change in enterprise choice and input use decisions based on 
market forces and profit maximization principles (Pingali and Rosegrant, 1995). This 
diversification implies a shift of resources from primary staple crop, namely rice, to other 
cereal crops, from cereals to non-cereal crops, and from crops to non-crop (livestock, fisheries 
and forestry) agriculture. It has been used around the world as a strategy to minimize risk 
(Freund, 1956), minimize income variability over seasons (Jones, 1950; Heady, 1952), 
optimize the use of land and other resources (Heady, 1952), maximize the portfolio of income 
and profit, change the food habit, increase protein intake, improve food security, promote 
exports, substitute imports, conserve natural resources, create employment opportunities and 
alleviate poverty for the farming household (Alam, 2005).  
 
In order to feed the ever increasing population, the government of Bangladesh emphasized 
cereal crop production with the introduction of high yielding varieties (HYVs) of rice and 
wheat since independence. As a result, production of major cereal crops increased 
tremendously, but the production of minor crops (i.e. tubers, oilseeds and pulses) declined 
gradually and failed to keep pace with the rapid population growth. Therefore, the government 
was compelled to import a substantial amount of minor crops to sustain and improve the 
nutritional status of the people. In addition, more intense rice and wheat production lead to 
depletion of soil fertility and hence farmers usually compensate it with doses of fertilizer.  This 
leads to higher import of fertilizers, or more specifically use of nitrogen additives to soil, 
leading to increased pressure on our limited foreign exchange reserve.  
 
Minor crops, especially pulse crops, are important sources of protein and calorie and have also 
a positive impact on the nutrient balance of the soil (Islam, 1991). In many cases, farmers can 
easily cultivate these crops at low cost after harvesting their major crops. With this realization, 
the government launched a crop diversification programme (CDP) in 1989 to enhance the 
production of minor crops. The effect of CDP on minor crops production was slightly positive 
while there was a decline in acreage (Alam, 2005).  Low growth in production is mainly 
attributed to limited availability of extension services in these crops. 
 
Recent data shows that imports of minor agricultural products including spices, fish, and also 
fruits have increased due to rapid growth in domestic demand and so there is a need to revisit 
the overall policy related to non-cereal crops and other agricultural products in the country. In 
addition, it would be also meaningful to conduct a much more in-depth analysis of past 
government initiatives in order to promote agricultural diversification programs. Results of 
these studies could be used to develop policies for agricultural diversification in Bangladesh.  
This study is an attempt in this direction. 
 
1.2 Arguments towards policy support  

Agriculture is still the single most important sector of the economy of Bangladesh and 
contributes 20.16% to the gross domestic product (GDP) while 51.33% of households are 
engaged in this sector (BBS, 2010). This sector comprises crop, livestock, fisheries and 
forestry sub-sectors accounting for 55.7%, 13.24%, 22.37% and 8.68% of agricultural GDP 
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respectively. Although the overall share of agriculture to GDP has declined over the years, a 
remarkable change has occurred in respect of relative shares of agricultural sub-sectors to 
GDP. The annual growth rate of crop sub-sector decreased from 6.2% in 2000/01 to 4.22% in 
2009/10. Its growth potential has become limited and further growth in this sub-sector will 
require introduction of new varieties of seeds and a major improvement in the overall 
agricultural technology- including  changes in the quality of seeds.  On the other side, the 
growth rates for livestock, fisheries and forestry sub-sectors increased from 2.8%, -4.5% and 
4.9% in 2000/01 to 3.98%, 4.50% and 5.89% respectively in 2009/10 (Appendix Table 1 & 2). 
Thus the non-crop agriculture exhibited a relatively higher rate of growth during the recent 
years. This can be viewed upon as an aggregate indicator of agricultural diversification which 
may be induced by changing past policies regarding agriculture.  
 
Agricultural diversification towards products with higher value-added contributed to more 
rapid agricultural income growth and might contribute to local employment creation by 
stimulating small farmers’ participation in the market. Diversification in production is also 
likely to lead to diversification in consumption, which is required for healthier and more 
balanced diets. Therefore, the government is giving emphasis on promoting agricultural 
diversification involving high-value crops, fruits, vegetables, livestock and fisheries through 
appropriate packages of seed-fertilizer-irrigation along with other improved technologies. 
Different studies confirm that agricultural diversification has positive impacts on employment, 
rural income, promoting exports and improve nutritional standards (Barghouti, et al., 2004; 
Joshi, 2005; Joshi, et al. 2003; Rahman and Talukder, 2001; Sonam, 2005; Abro et al., 2010). 
 
Many non-cereal crops are more profitable than modern rice and wheat cultivation due to their 
low requirement of inputs and less risk involvement. The emphasis on cereal production over 
the past decades and low output prices and profitability has lead to an erosion of crop diversity 
and dampened agricultural growth in Bangladesh (Husain et al., 2001; Mahmud et al., 1994). 
Therefore, development of improved varieties and better farming practices for non-cereal crops 
under non-irrigated or semi-irrigated condition will be more profitable and could lead to crop 
diversification as a successful strategy for the future growth and sustainability of Bangladeshi 
agriculture (MoA, 1989; Mahmud et al., 1994; FFYP, 1998).  
 
Diversification of agriculture may be promoted through diversification of food consumption. 
Alam (2005) examined the consumption pattern of Bangladeshi people using HIES data 
through the nineties. It appeared that considerable diversification was taken place in human 
consumption during the last two decades. The share of rice and wheat in total food basket 
declined both in rural and urban areas, while the share of potato and pulses increased. This 
might be lead to further diversification of crop agriculture in future if there are enough 
incentives to cultivate non-cereal crops.  
 
The rapid growth in domestic demand for fruits, vegetables, dairy products, fats and oils is also 
creating new opportunities for diversification of agricultural production beyond cereals. Cereal 
expenditure as a percentage of total expenditure declined from 49% to 30% in urban areas and 
from 60% to 41% in rural areas between 1973-1974 and 2005. In contrast, during the same 
period expenditure for fruits and vegetables rose from 6% to12% and from 4% to 11% in urban 
and rural areas, respectively (HIES, 2005).  
 
Between 1998-1999 and 2007-2008, the value of rice, fruits, vegetables and inland fish output 
in Bangladesh rose by 2.3%, 10.5%, 7%, and 4.5% per year, respectively. On the other hand, 
the value of pulses production fell by 1.6% and oilseeds production value increased only 
slightly by 1.7% per year during the same period, which resulted in large imports of pulses and 
oils to meet growing demand. By way of comparison, India witnessed a 2.3% rise in value of 
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both rice and fish output during 1996-1997 to 2001-2002, while the value of pulses and oilseed 
production plummeted by 2.6% and 3.9%, respectively (Chand,  2003). 
 
Much emphasis was given in the Fifth Five Year Plan to attain self-sufficiency in food grain 
production along with increased production of other nutritional crops, as well as to encourage 
the export of vegetables and fruits keeping in view domestic production and need (FFYP, 
1998). Such an emphasis at the policy level enhanced agricultural diversification in 
Bangladesh. Furthermore, national policy documents (MoA, 2010; MFDM, 2008) recognize 
the need for diversifying agricultural production. Although it is generally understood that 
factors such as climate and market risks, agro-ecological characteristics, tenure rights and 
access to inputs influence the ability to diversify, sufficiently specific evidence for informing 
policy interventions is not available. 
 
Through an analysis of various data sources (e.g. HIES, agricultural census, FAOStat) and the 
collection of primary data, the proposed study will identify specific factors that constrain and 
support different types of agricultural households across the country in diversifying their 
agricultural production. On the basis of this analysis concrete policy options for facilitating 
agricultural diversification will be provided.  

 

1.3  Objectives of the study  
a. To assist policy makers in identifying policy interventions that will allow agricultural 

households to diversify their agricultural production into micro-nutrient rich foods 
and/or those with a strong income generating potential. 

b. To examine past trends of diversification of crop and non-crop agriculture, and 
compare the rates of growth to those in neighbouring countries to gain some 
perspective on how rapid (or slow) growth in Bangladesh has been. 

c. To examine socioeconomic and agro-climatic determinants of and constraints to 
agricultural diversification.   

1.4  Key research questions 

a.  What are the past trends of acreage and production of major food commodities and to 
what extent they differ from the trends of neighbouring countries like India and 
Pakistan?  

b.  What are the changes in the consumption of different food commodities and how they 
are related to domestic food production?  

c.  What changes have been taken place in financial and economic profitability of different 
food commodities over time and how they affect their production? 

d. What are the constraints to and opportunities for agricultural diversification in 
Bangladesh?  

e.  What are the determinants of agricultural diversification in Bangladesh?  

 
1.5  Expected outputs 

a.  The study will generate data and information relating to the trend and rate of growth along 
with its geographic distribution of area, production and yields of different crops and non-
crops enterprises. It will also provide the trend and geographic distribution of agricultural 
trade of various food items in Bangladesh. Analysis of secondary data (e.g. Agricultural 
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censuses, BBS, FAOSTAT) for obtaining above mentioned data/information will answer 
the research question #a.  

b.  A comparative scenario of domestic consumption across various socio-economic classes in 
rural and urban areas will be provided in this study. The study will also provide 
comparative data on domestic consumption of the rural households with diversified and 
non-diversified production. It will generate trend and patterns in domestic production of 10 
fastest growing products by socio-economic classes. It will also estimate the trend and 
patterns of an additional four products: lentil, mango, milk, and meat (i.e. chicken, mutton 
and beef). 

      The analysis of consumption data for various socio-economic classes living in rural and 
urban areas and the agricultural households with diversified and non-diversified production 
using HIES data (2000, 2005 and 2010) will answer the research questions  #b.  

c.  The study will provide a review on financial and economic profitability of selected 14 crops 
and non-crop enterprises.  

      Secondary data on financial and economic profitability of selected products will be 
collected from various sources such as BARI, BRRI, BINA, BFRI, BLRI, and DLS. These 
reviews will answer the question #c. 

d. The project will highlight the constraints to and opportunities for diversification of 
agricultural production in Bangladesh.  

     A questionnaire survey will be conducted at household level to generate the above 
mentioned data. Data will be collected from the households with diversified production 
(including 10 selected products) and non-diversified production (basic cereals production). 
The analysis of primary data will answer the research question #d. 

e. Finally, the study will also identify the factors affecting or influencing agricultural 
diversification in Bangladesh both at micro and macro levels.  

      The analysis of primary data will answer the research question #e. The analysis of 10-year 
panel data regarding different factors responsible for macro level agricultural 
diversification in various regions (19 old districts) will answer the question.  
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Chapter II 

 
REVIEW OF LITERATURE  

 
The purpose of this section is to review various relevant issues closely related to the 
implementation of agricultural diversification options. The study reviews MoA’s crop 
diversification programs, Five Year Plans, scholarly articles, books and other sources (e.g. 
dissertations, conference proceedings, etc.). It will also review the status and impact of 
agricultural diversification occurred in India, Pakistan and many other south Asian countries. 
 
2.1 Crop Diversification Programme in Bangladesh 

2.1.1 Background  

In attaining self-sufficiency in food production, the government of Bangladesh emphasized 
cereal crops production with the introduction of HYVs of rice and wheat since the 70s through 
a green revolution strategy. Green revolution program resulted in an increase of yield for these 
crops but at the same time also led to sharp increases in fertilizer, pesticide and water use; 
increased emission of nitrates and pesticides into the environment; and the depletion of 
groundwater aquifers. Furthermore, it decreased both area and production of different minor 
crops like pulses, oilseeds, vegetables, fruits and spices and so import of these products began 
to rise to meet the increasing demand. This has increased pressure on foreign exchange. On the 
other hand, fertilizer import also increased to feed farmer’s demand to produce cereal crops.  
 
Minor cereal crops are cheaper sources of protein and calorie and they also have a positive 
impact on the nutrient balance of the soil in one hand, most farmers can easily cultivate those 
crops after harvesting the major ones on the other. Realizing the importance of growing minor 
crops, the government launched a Crop Diversification Programme (CDP) in the 1989 which 
was undertaken jointly by the Government of Bangladesh, the Government of the Netherlands 
and the Canadian International Development Agency (CIDA). The implementing agencies 
were the Directorate of Agricultural Extension (DAE), the Directorate of Agricultural 
Marketing (DAM), and the Bangladesh Agricultural Research Institute (BARI). The crops 
included in the programme were tubers (i.e. potato, sweet potato, aroid); oilseeds (i.e. rapeseed 
& mustard, groundnut, sesame, sunflower, soybean); and pulses (i.e. lentil, blackgram, 
mungbean, chickpea, fieldpea, cowpea, and pigeonpea).  
 
2.1.2 Crop diversification patterns 

Different crop diversification patterns were recommended and practiced throughout the 
country. The major cropping patterns based on land types are listed in Table 1.  Boro, Aus and 
Aman are all transplanted rice varieties. 
 
Among different cropping patterns, five patterns listed below were reported to be highly 
adopted patterns in the country (Table 2). Different forces influenced farmers to adopt these 
crop diversification patterns. 
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Table 2.1  Land type by altitude and associated cropping patterns 
 
Land type Cropping pattern Land type Cropping pattern 

High 1. Boro - T.Aman - Fallow Low 1. Potato - Boro B.Aman 
 2. Potato - Boro (HYV) - T.Aman  2. Boro - T.Aman - Fallow 
 3. Pulses - Jute - Fallow  3. Kaon - T.Aman - Fallow 
 4. Wheat - Kaon - T.Aman  4. Wheat - Boro - T.Aman 
 5. Tomato - Aus - Vegetables  5. Jute - T.Aman - Fallow 

Medium 1. Potato - Boro - T.Aman   
 2. Wheat - T.Aman - Pulses   
 3. Oilseed - Boro - T.Aman   
 4. Boro - T.Aman - Mustard   
 5. Tomato - Aus - Vegetable   
Source: FAO (2001)  
 
 
 Table 2.2  Highly adopted cropping patterns and reasons for higher adoption 

Major patterns Forces Major patterns Forces 
1. Potato-HYVBoro-T.Aman a. Irrigation facility 4. Wheat-Aus-T.Aman a. Irrigation facilities 

 b. Maximum return  b. Credit facility 
 c. Land suitability  c. Land suitability 

2. Wheat-Kaon-T.Aman a. Irrigation facility 5.Boro-T.Aman-Fallow a. Land suitability 
 b. Credit facility  b. Demand of cereal foods 

3. Pulses-Aus-Vegetables a. Improving soil fertility  c. Improving sol fertility. 
 b. Balanced diet   
 c. Maximum profit   
Source: FAO (2001) 

 

2.1.3 Public policies and strategies for crop diversification 

The GOB has given emphasis on agricultural diversification in various policy documents 
(MoA, 2010; MFDM, 2008). In Fifth Five Year Plan (1997-2002), the Ministry of Agriculture 
stated that the crop production system dominated by rice was neither scientific nor acceptable 
from an economic point of view. The ministry emphasized the need to increase the area and 
production of other minor crops such as potato, sweet potato, pulses, maize and millets in the 
fifth five year plan (FFYP, 1998). The plan intended to promote crop rotation of shallow 
rooted crops with deep-rooted ones and legumes followed by non-legumes to enhance farmers’ 
incomes and to help maintain better soil structure for long-term sustainability. The specific 
objectives of the plan were as follows: 
 

a) To increase productivity and real income of farming families in rural areas on a 
sustainable basis through sustainable intensification of rice production and situation-
oriented crop diversification. 

b) To attain self-sufficiency in food-grain production along with increased production of 
other nutritional crops. 

c) To encourage export of agricultural commodities, particularly vegetables and fruits 
keeping in view domestic production and need.  

d) To promote adoption of modern agricultural practices in dry land, wetland and coastal 
areas.  
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e) To ensure sustained agricultural growth through more efficient and balanced utilization of 
land, water and other resources.  

f) To encourage comparatively large farms to graduate into commercial farming. 
 
Policies and strategies: Despite policy support and constant encouragement from the 
government for crop diversification, the index of diversification appears to have remained low 
over the years. Lack of technological advancement was considered to be the main constraint 
for crop diversification. To achieve the above objectives and to accelerate technological 
advancement, the following policies/strategies were pointed out in the plan. 
  

a. To develop HYVs and use hybrid technology and genetic up-gradation of non-cereal 
crops, and strengthen seed production programme, particularly in the private sector; 

b. To introduce diversified cropping systems in order to free upland areas in winter season 
for non-rice crops so as to facilitate introduction of third crop on the land and under 
irrigated condition; short duration mustard can be introduced in between Boro and Aman 
seasons.  

c. To introduce extensive services, improve drainage and water management, ensure timely 
planting and soil fertility management, develop infrastructure and post-harvest processing 
and provide marketing facilities. 

 
2.1.4 Impact of agricultural diversification programme 

Alam (2005) found that the effect of CDP on the production of some minor crops was slightly 
positive. There was a modest increase in potato production, which was attributed to growth in 
acreage and yield. The yields of pulses and oilseeds have also increased mainly due to the 
adoption of improved production practices. These crops gave significantly higher yields in 130 
CDP Upazilas  than their national average yield. Nevertheless, the growth in total production 
of these crops remained insignificant due to limited extension of these crops and a decline in 
acreage. The calculated SID showed an upward trend over time, from 0.37 in 1972-73 to 0.42 
in 1989-90, and 0.43 in 2001-02. 
 
Rahman (2008) examined the impact of CDP on minor crop production and reported that the 
productions of potato, oilseeds, pulses, fruits and vegetables has increased in the CDP areas 
compared to the non-CDP areas. He also showed that the level of crop diversity actually 
increased by 4.5% over the two Agricultural Censuses of 1960 and 1996 period (36 year). The 
Herfindahl index of crop diversification was computed at 0.59 in 1960 and 0.54 in 1996. After 
examining the detailed merit of CD, Rahman (2008) argued that development of the rural 
infrastructure is essential as this will not only improve technical efficiency but may also 
synergistically promote CD by opening up opportunities for technology diffusion, marketing, 
storage, and resource supplies.  
 
Agricultural diversification is also adopted for reducing farm household’s risk in employment 
and income. Rayhan et al., (2010) conducted a study on flood affected households and 
estimated 58% of the rural households to be poor and 67% to be vulnerable in Bangladesh. The 
monsoon flood causes more damage to cash crops whereas flash flood is riskier for staple 
crops. He observed that in areas where farm households are vulnerable due to disasters or 
sudden outbreak of diseases, agricultural diversification reduces their vulnerability.  
 
Rahman et al. (2001) observed that the numbers of crop, non-crop and non-agricultural 
enterprises practiced by different farm size groups were the lowest for landless farmers. 
Therefore, introduction of crop diversification will be a very good strategy of this group. He 
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also observed that poor households were less interested to diversify their agricultural 
production to secure a minimum availability of food for their household. Considering this, it is 
clear that while agricultural diversification is a very important policy tool for improving the 
rural economy, the policy needs to be examined carefully in order to promote this among the 
most vulnerable people.  
 

2.1.5 Constraints to the promotion of CDP crops 

Each CDP crops experienced a different set of problems. However, some of the common 
constraints for promoting crop diversification can be summarized as under (MoA, 2000): 
 
Non-availability of suitable land: Most farmers used their suitable lands for HYV boro 
cultivation for food security reasons and the potential of expanding area under CDP crops was 
limited. Therefore, the CDP crops were mostly confined to marginal and relatively less fertile 
lands resulting low yield and production. 
 
Non-availability of water and technologies: Most of the CDP crops, except pulses, require 
irrigation during the dry season. But the subsistence farmers could hardly afford to irrigate 
crops other than rice. Besides, the non-availability of suitable technological package and water 
management system for the production of crops other than rice was considered to be major 
agronomic constraint to diversification of crops and cropping systems. 
 
Low adoption rate of new varieties: Although a good number of improved varieties for 
different CDP crops and maize were available, diffusion of these varieties and other 
technologies had not yet been widely spread. Non-availability of seeds, inadequate extension 
service, absence of adequate post-harvest technology, lack of improved marketing, storage and 
processing facilities, etc. were considered to be the major constraints to the wider adoption of 
these varieties. 
 
Imports as disincentives to diversification: A huge amount of pulses, oilseeds and edible oils 
were imported every year. Import exposes local production to compete with world market 
producers. In that time, the harvest prices of lentils and mustard were higher than the world 
market price and the world market prices for oilseeds were declining in that period. The 
international competitiveness of these crops reduced their prices when miller costs and profits 
of the wholesalers were added in the harvest prices. 
 
Existing marketing system as detrimental to diversification: The prices of most CDP crops 
generally drop to the lowest levels during the time of harvest. Farmers are compelled to sell at 
least 40-50% of their output at any price prevailing at harvest for cash need. This reduces their 
incentive to diversify their system with these crops. Moreover, primitive market infrastructure 
substantially increases the cost. 

Other studies also noted constraints like low yield rates, lack of price incentives, lack of credit, 
poor knowledge of nutritional value and limited industrial uses that hinder the growth in 
production of CGPRT crops in Bangladesh (Alam, 2005). 
 
2.1.6 Measurements of agricultural diversification  

There are some methods found in the literature to measure the degree of diversity in the crop 
sector of Bangladesh. Alam (2005) used Simpson Diversity Index (SDI) to measure the degree 
of diversity in the crop sector. In order to determine the speed of diversification in favour of a 
particular crop, he computed annual growth rates of area, production and yield of that crop. 
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The impact of public policy on the financial incentives for the production of CGPRT crops 
coarse grains, pulses, roots and tubers) was calculated through NRP  and ERP, whereas for 
measuring competitiveness of production the DRC was used. In order to show the economic 
profitability of rice and non-rice crops, Mahmud et al. (1994) calculated import and export 
parity prices in his study. 
 
For assessing crop diversification in Bangladesh, Islam and Rahman (2012) used four indices 
such as Transformed Herfindahl Index, Ogive Index, Entropy Index and modified Entropy 
Index. The existence of economies of diversification, scale economies and diversification 
efficiencies at the farm level were examined by Rahman (2008) using a stochastic input-
distance function approach. 
 
2.2 Agricultural Diversification in India  

India is one of the populated countries in the world. It also launched agricultural diversification 
(AD) programme since 1980 to meet the growing demand for food and nutrition, and to face 
the global challenges of international market. An attempt has been made in this section to 
present an up-to-date status of AD in India through reviewing different scholarly research 
articles.  
 
2.2.1 Nature of diversification 
In India, crop diversification process was started from the West Bengal state since 1970's. 
Diversification towards HVC's in this state was directly come through the efforts of small 
farmer by the tiny support of the government. This process was found adverse in the rain fed 
areas compared to the irrigated areas for less irrigation cost which was much higher for cereal 
crops (Bhattacharyya, 2008). It was observed that crop diversification was increased at slow 
rate, but land reallocation for some crops has been taking place continuously. The advanced 
districts could maintain their level of diversification satisfactorily due to the availability of 
agricultural and supporting infrastructure, whereas diversification was gradually increased in 
the laggard districts due to increase in irrigation and other facilities (De, 2010).  
 
In Himachal state, technology-led agricultural diversification programme was started in 1980, 
whereas price-led diversification programme was launched in 1990 (Mehta, 2009).  Different 
studies (Bhattacharyya, 2008; Rao, 2004; Raju, 2005) showed that a significant diversification 
occurred in all of the sub-sectors of agriculture through diversifying cereal and low value crops 
to HVCs like fruits, vegetables, milk, meat and fish. A good percentage of non-food crops have 
also grown in India under crop diversification initiatives (Jha et al. 2009). Based on the speed 
of diversification towards HVC's, Rao (2004) categorized it into three zones as high, medium 
and low, and showed that HVC's contributed 60% share to the crop sector in high diversified 
zone whereas this percentage was 20% for low diversified zone. 
 
Gradual diversification of Indian agriculture towards high-value crops exhibits a pro-
smallholder bias, with smallholders playing a proportionally larger role in cultivating 
vegetables versus fruits. Small or medium holders do not appear to allocate a greater share of 
land to fruits or vegetables. However, the share of land allocated to vegetables is significantly 
higher for large farmers and the reverse is true for producing fruits (Birthal et al. 2007). 
Diversification toward crop-mix of non-food crops also occurred across the region. The area 
under pulses and oilseed has increased by reducing the area for millets and coarse cereals. 
Farmers shifted from groundnut cultivation towards sunflower and soybean cultivation (Raju, 
2005). 
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A significant structural change has been occurred in the livestock and fisheries sub-sector 
involving large number of small farmers. The overall share of agriculture in the GDP has been 
decreased and the shares of livestock and fisheries in agriculture have been increased (Raju, 
2005). Satyasai (1997) found that agricultural diversification toward non-crops is also 
significant in India. He showed that the contribution of crop and livestock sub-sector to the 
total agriculture income increased from 87.86% in 1950-51 to 92.90% in 1990-91. During this 
period, the contribution of crop sector has been decreased in one hand and the contribution of 
livestock sector has been increased on the other. The contribution of fisheries has been doubled 
from 1.23% to 2.37% in the same period. Diversification toward producing milk, egg, and 
meat are also observed to be the fastest growing sub-group of HVC's in India (Rao, 2004).  
 

2.2.2 Regional agricultural diversification 

There has been a significant change observed in the pattern of agricultural diversification at the 
regional level in India for the period of 1983, 2003 and 2006-07. Some pocket areas have been 
emerged in some sub-regions due to specialization in cultivating several non-cereal crops or 
group of crops (Jha et al. 2009). The southern region achieved maximum diversification 
compared to the western region (Joshi et al., 2007). Among the Indian states, Kerala and 
Andhra Pradesh shifted significantly from food grain to non-food grain crops between 1970-71 
and 1990-91. Haryana, Kerala, Rajasthan and Orissa changed their non-food grains area in the 
highest percentage. Crop diversification significantly increased the producing area for 
groundnut in Andhra Pradesh, Karnataka, and Tamilnadu; coconut and rubber in Kerala; 
soybean and sunflower in Maharashtra; rapeseed/mustard in Gujarat; cotton in Rajasthan, 
Punjab and Haryana; and sugarcane in Uttar Pradesh (Raju, 2005). Ralph et al. (2007) found 
that the farmers of two food-surplus states, Punjab and Andhra Pradesh are responding to the 
changing scenario and gradually diversifying production towards high-value commodities. In 
Punjab, the rice-wheat system still dominates, with only dairying rescuing the agriculture 
sector. Andhra Pradesh has diversified much more towards dairy, poultry, fisheries, fruits and 
vegetables, by replacing coarse cereals and rice. 
 
2.2.3  Determinants of agricultural diversification 

In India, several factors are identified as the determinants of agricultural diversification. Singh 
et al. (1985) found a negative relationship between agricultural diversification and farm size. 
Anosike et al. (1990) found that land tenure, off-farm activities, education and environmental 
variation significantly influenced crop diversification. Joshi (2006) showed that technology 
was the main source of income growth and crop diversification towards HVC's which 
generates 27% of crop income growth in 1980's and 31% in the 1990's. They gave more 
emphasis on institutional development to make strong linkage between small farmer and 
market which can enhance more diversification. Joshi et al., (2003) found that agriculture 
diversification is strongly influenced by price policy, infrastructure development, urbanization 
and technological improvements. Ralph et al., (2007) stated important factors that have 
contributed to promoting agricultural diversification include urbanization and per capita 
income on demand side and watershed programs on supply side. Growing agro-processing has 
impacted production of fruits. According to Joshi et al. (2007) diversification has strong 
positive relationship with urbanization. Bhattacharyya (2008) showed that change in the 
demand side factors was one of the major determinants of diversification which induced the 
farmer to produce for HVC's. Jha (2009) identified several drivers of agricultural 
diversification in India. The driving forces were increase road density, agricultural 
commercialization due to urbanization, and farm specialization in region based on some crops. 
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In Haryana state, crops become diversified towards HVC's in Sonepat, Rohtak and Gurgaon 
district due to the proximity of metropolitan city (Delhi), sprinkler irrigation system was found 
to be the main determinants of crop diversification in Bhiwani district (Malik, 2002). Rao 
(2004) identified different factors such as lack of access to technology, adequate infrastructure 
and policy support that were responsible for low diversification. De (2005) revealed that 
irrigation expansion and technology adoption were the main contributors of fast area expansion 
for crop diversification in West Bengal. De (2010) also pointed out that increased facility of 
electricity supported irrigation, storage and marketing facility has largely contributed to crop 
diversification in West Bengal. He recommended that fertilizer availability, irrigation 
expansion, increase in crop yield, agricultural infrastructure, and road network are the 
preconditions of diversification. 
 

2.2.4  Measurements of agricultural diversification  

There are various methods found in the Indian literature to measure the extent of 
diversification. Bhattacharyya (2008) used Simpson Diversity Index (SDI) to measure the 
extent of crop diversification in terms of acreage and gross income of farm. He also used 
regression model to identify the determinants of agricultural diversification. Jha et al. (2009) 
has also applied SDI in addition to maximum proportion index and modified entropy index. 
Malik (2002) applied Herfindahl Index and Entropy Indices to measure the extent of crop 
diversification. Jha (2009) identified determinants of diversification through generalized least 
square (GLS) technique with random effect model. The author also applied SDI method and 
the percent share of non-food crops to measure the agricultural resource diversification. 
 

 
2.3 Agricultural Diversification in Pakistan 
The clear picture about the agricultural diversification of Pakistan has not been focused in this 
section due to scarce literature. However, an attempt has been made to show some glimpse of 
the agriculture diversification of Pakistan.  
 
Agricultural diversification in Pakistan was initiated from the green revolution period at late 
sixties and early seventies (Abro, 2010). The diversification process was reported to be slow 
during the last two decades. The country is diversifying some commercial high value crops like 
vegetables and fruits. Diversification towards high value crops was achieved in the 1980’s 
through the expansion of area under sugarcane, orchards, vegetables and non-traditional 
oilseed crops (USAID, 2009). A statistics show that 76.37% crop lands are covered by wheat, 
rice, sugarcane, maize, gram and cotton and the rest 23.63% are covered by other minor crops 
(Accountancy, 2008). This indicates that there are still great opportunities to diversify the 
agriculture of Pakistan towards high value crops.  
  
The impact of diversification can be evaluated through assessing the sectoral contribution of 
agriculture. Like other South Asian countries, sector contribution of agriculture to the GDP is 
decreasing gradually in Pakistan. It is observed that contribution of crop sub-sector in the 
agriculture sector was declined in the period from 1990-91 to 2006-2007. Again, the 
contribution of livestock has increased and the contribution of fisheries and minor crop 
remained insignificant in this period.  According to Accountancy (2008) there is no policy 
support to diversify the agriculture in Pakistan before two years ago of 2006-07. In the last few 
years, government took initiative to expand only four major crops (wheat, cotton, sugarcane, 
and rice) which accounts for 33% of the agricultural value addition. For this reason, the rest of 
the crops and livestock sector remain significantly neglected by the government before two 
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years of 2006-07. As government neglected the non-food crop and non-crop sub-sector so the 
agricultural contribution to GDP has decreased.  
Kuroshaki (2004) compared the agricultural growth between of Pakistan and India. He found 
that the farmers of Pakistan and India contributed in the agricultural growth through adjusting 
their crop mix and production technology, which was supported by the institutional and policy 
change of the two countries. The author identified that the crop concentration indices were the 
highest level in the 1990’s in both the country.  
 
Diversification leads to economic development of the farm and farmer. Some household in 
Pakistan could escape from the poverty through crop diversification, investing in education and 
non-farm employment (Lohano, 2009). Abro (2010) showed that as per hectare income from 
minor crop is higher than the income from the major crop, so diversifying to the minor crop 
can help to alleviate the poverty of the poor farmer. Agricultural diversification in Pakistan 
was influenced by several determinants. Ashfaq et al., (2008) identified that the major 
diversification determinants in Pakistan were the land holding size, age of respondents, 
education level of the respondents, farming experience, off farm income, distance of farm from 
main road, distance of farm from main market, and farm machinery.  
 
2.4 Agricultural Diversification in Other South Asian Countries 
Agricultural diversification has been used around the world as a strategy to increase income of 
the farming household and at the same time to reduce risks.  In most cases, it often been seen 
as a move towards production of high value products. This means higher income, more 
employment in rural economy and so it stimulated the farm economy. That’s why many South 
Asian countries are gradually diversifying their agriculture in favour of high value 
commodities, namely fruits, vegetables, livestock and fisheries. Experiences show that 
agricultural diversification has augmented income, generated employment opportunities, 
empowered women farmers, and conserved natural resources (Joshi, 2005; Sonam, 2005; Abro 
et al., 2010). It also contributes to increase exports of high value commodities (Joshi et al., 
2003) and for countries primarily selling agricultural produces this is a very successful strategy 
for accelerated growth. 
 
The overall diversification of South Asian countries was studied by Dorjee et al. (2003) and 
Joshi et al. (2003). Dorjee et al. (2003) identified that over the last two decades the cereals 
production has been growing at about 2% per year and the growth rate of livestock, fruits and 
vegetables was 4.5%. This is also justified when it is observed that vegetables production as 
percentage of cereals production increased from 10% in 1980 to 15% in 1993. In a 
consequence of that, the share of cereals in agricultural output is unchanged but its 
consumption is declined in the South Asia. This indicated that HVC based agricultural 
diversification has played an important role in consumption diversification in South Asia. This 
is also supported by another study of Joshi et al. (2003). Joshi et al (2003) stated that South 
Asian countries are diversifying gradually towards HVC. This diversification is significantly 
influenced by price policy, infrastructure development, (like markets and roads), urbanization 
and technological improvements. Farmers are highly benefited through substituting the inferior 
coarse cereals with HVCs in rainfed areas. They suggested that diversification should be 
strengthening through market reform and efficient institution in the South Asian region to 
increase small holders’ household income and promote export. Through the growth of 
diversification is observable but still there are more scope for diversification.  
  
In Nepal, agricultural diversification through the policy implementation was started in 1997. At 
that time Nepal government initiated Agriculture Perspective Plan (APP) for 20 years 
agricultural development and growth of 5% through diversifying agriculture to transform the 
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farming system from substance to commercialized farming (APROSC and JMA 1995). In spite 
of this initiative, Nepal agriculture did not achieve a successful stage to reduce poverty and 
deprivation. Bhutan has achieved a significant diversification from the last two decades 
compared to Nepal.  
 
Tobgay (2005) pointed out that agricultural diversification in Bhutan is a recent trend which 
was initiated from 1980’s. Until 1970’s vegetable production was limited to kitchen gardening. 
After 1980’s the country started to diversify the vegetable production through introducing 30 
types of vegetable and contributed in cash income and nutrition to the rural poor. Bhutan is 
also producing summer vegetables and exporting to India. Bhutan started to produce potato 
through initiating three high yielding potato varieties in the early 1980’s. Now the country is 
exporting potato with an increasing growth rate. The author identified that the increase 
diversification was mainly due to road construction which improves access to market of farm 
produce. 
  
Some South East countries also undertaken long-term and short-term policy and project for 
agricultural diversification. Siregar and Suryadi (2006) stated that in Indonesia, food crop 
diversification was included in the FFYP (Pelita V) as an instrument of food and food nutrition 
security, income growth, poverty alleviation, employment generation, cautious use of natural 
resources, and sustainable development. But in spite of the plan there was no clear guideline 
for the implementation of the plan which is identified by Karama et al. (1992). The author also 
mentioned that as most of the policy like production, marketing, price support, food and 
international trade of food crops were rice biased. Therefore, declination of the food crop 
diversification is observed in Indonesia. This is observed in Indonesia through the statistics 
that, though 71% of the agricultural households grew food crop but only 39% of them grew 
CGPRT crops. These CGPRT crops were grown in the less favourable land than irrigated land. 
The author expressed that if the government was prioritized the CGPRT crop development, 
then poverty would have been lower and crop diversification would have improved. 
 
Siregar and Suryadi (2006) studied the diversification of agricultural through sustainable 
development of the CGPRT crops namely maize, soybean, groundnut, cassava, potato and 
sweet potato in Indonesia. They stated the need of alternative crops and favourable trade policy 
for rice to receive successful diversification. More tariffs should be imposed to reduce the 
dependency on imported wheat and CGPRT crops (i.e. maize and soybean) so that farmer will 
be encouraged to produce these crops. It is also important to encourage partnerships between 
farmers’ organizations and processing companies/export to secure the better price for farmer. 
The other steps need to be taken for successful agricultural diversification were strengthening 
research for CGPRT crops, improving marketing efficiency, and increasing institutional 
support for both farmer and market.  
 
Ahmad and Isvilanonda (2003) stated that Thailand agriculture has moved to diversification 
during 1980’s and 1990’s. This leaded to increase the share of agriculture in national export 
earnings. But higher regional specialization and inability to diversify to profitable crops leaded 
inadequacy of farm level diversification which helps to increase the rural poverty and regional 
inequality in Thailand.  
 
Goletti and Rich (1998) identified the alternative policy options for agricultural diversification 
in Vietnam. The author identified diversification options for sugarcane, livestock feed and 
coffee sub-sector. It is concluded that livestock diversification is important for the poor and 
proper exploitation of the HVCs. The prerequisite to livestock sector development is the 
improvement of the meat processing and health standards. Livestock feed sector can be 
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improve through increase rice sector. The agriculture diversification can be more effective 
through identifying regional comparative advantage. 
 
Boris et al., (2006) argued that more diversified farm plans are positively associated with farm 
size, schooling, participation in communal organizations, and with the frequency of extension 
visits. A significantly lower degree of diversification and a stronger reduction in diversification 
over time is also reported for businesses operated by older, less educated, part-time farm 
operators (Weiss and Briglauer, 2002).  
 
Dorjee et al. (2003) identified that the major constraints of diversification opportunity in the 
South Asian countries were the size of the market, price risk, soil suitability, land rights, 
availability and quality of irrigation infrastructure, availability of labour, and cost of labour. 
The main constraints of agricultural diversification perceived by subsistence farmers in 
Thailand are lack of access to production factors, whereas for commercial farmers it is the 
marketing problem (Ahmad et al., 2003). Ahmad and Isvilanonda (2003) identified that the 
major constraints to diversification were lack of access to production factors and marketing 
problems. Sonam (2005) stated lack of adequate infrastructure, limited access to information, 
credit, and other assets can severely constrain the scope of diversification initiatives in Bhutan. 
At the same time, since high value crops are labour-intensive, higher wages could also 
constraint in their production (Ralph et al., 2007).  
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Chapter III 

METHODOLOGY OF THE STUDY 

 

3.1 Technique and Data Sources 

The study used both secondary and primary data and information. The main categories of 
information used in this study were: (i) Synthesis of relevant findings from existing literature; 
(ii) Secondary data and information from available sources; and (iii) Primary data and 
information obtained from sample survey.  
  
The pattern and extent of agricultural diversification and inter-linkage effects were examined 
both at macro and micro levels. At the macro level, cropping pattern and cropping intensities 
were examined at different divisions in the country. Crop diversity was examined in terms of 
the proportion of cereal crop income in gross agricultural income. The overall agricultural 
diversification was examined in terms of diversity of both crop and non-crop agricultural 
activities. Evidences on establishment of commercial dairy and poultry farms according to 
geographical locations were gathered and analyzed. Similarly, information on expansion of 
fish ponds, hatcheries and related activities were also be collected and analyzed. The growth 
rate of international trade for selected food commodities in Bangladesh was also evaluated. 
The study explored the possibility of testing the hypothesis that more agricultural 
diversification leads to more diversified diets and better nutrition. Hence, consumption and 
nutritional implications were examined for different sizes of farms. Data and information in all 
these aspects were collected from various published and unpublished sources, such as BBS, 
HIES, DAE, DLS, DoF, DAM, and other related bodies and organizations, such as FAO, 
national research institutes, and universities. Besides, important information were also be 
collected from different NGOs and through extensive internet search. 
 
The pattern and extent of diversification practiced by the farm households were examined both 
at the macro and micro levels. Micro level evaluation was also done to look at constraints and 
opportunities for diversification of agricultural production. A typical farm generally found in 
the rural areas was organized in such a way that a number of crop and non-crop enterprises 
were confined to constitute a farming system. All these aspects were examined in the study by 
utilizing the micro level data which were collected through farm survey.   
 
3.2 Farm Survey Techniques 

3.2.1 Selection of crops and non-crop enterprises 

In order to examine the socioeconomic and agro-climatic determinants of and constraints to 
agricultural diversification at micro level, three sub-sectors namely crop, fisheries and 
livestock were considered for this study. According to the terms of reference of the study, the 
growth rates of area and production of the 21 crops and non-crop enterprises were calculated 
using past fifteen years data and is shown in Appendix Table 3. Based on this calculation, a 
preliminary list of ten fast-growing crops and non-crop enterprises was selected for the study. 
The selected products were maize, potato, pointed gourd, okra, onion, garlic, banana, 
pineapple, culture fish, and poultry.  The products like mango, milk, meat and lentil were also 
included in the list for analysis since these are important items in our production and 
consumption baskets. However, based on the analysis of trends in production and consumption 
of agricultural products, the study will revise the product list. Among the basic grains, maize 
was selected because it is appearing as an emerging crop in many parts of Bangladesh.  
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3.2.2 Selection of study areas  

Multi-stages sampling procedure was followed to select sample study areas for farm survey. In 
the first stage, two surplus districts for each selected product were selected for farm survey. In 
some cases, a surplus district has been represented for more than one product. However, a total 
of 12 districts namely Dinajpur, Rangpur, Bogra, Pabna, Jessore, Kustia, Mymensingh, 
Tangail, Faridpur/Rajbari, Gazipur, Chittagong, and Rangamati were selected. The next stage 
Upazila from each district was selected for data collecion. The area and production of all the 
selected products were collected from Upazila DAE office over telephone. Based on the 
highest production, two Upazilas from each district (four Upazilas for one product) were 
selected for the study. Thus, a total of 40 Upazilas were selected for 10 selected products. 
Practically this number may be less when one Upazila represent for more than one product. 
The final stage of sampling was agricultural block. From each of the selected Upazilas, one 
agricultural block was selected in consultation with DAE personnel. The selected blocks were 
used for gathering primary data and information from the farm households engaged in 
producing selected 10 products along with other crops.  
 

3.2.3 Sampling design 

Multi-stage sampling technique was in selecting the farm households. As was mentioned, data 
were collected from 40 ‘Agricultural Blocks’ under selected Upazilas of the respective districts 
of Bangladesh. Practically this number may be less when one Block represent for more than 
one product. In each stage, the criterion was the ranking based on volume of production of 
selected products. Accordingly, a total of 600 farm households taking 15 households from each 
block who were involved in producing the selected products were selected for interview. 
Again, the survey covered a total of 360 farm households (i.e. taking 30 households from each 
district) who were involved in growing only basic grains such as rice and wheat. Diversity in 
farms based on crops, size of holding, vulnerability in terms of climate change impacts, agro-
ecological zones were considered during sampling of farms. Thus the total sample size was 
960 (Table 4.1).  
 
Table 3.1 Study area, selected products and sample design of the study 

Sl. 
No. 

Surplus 
District 

Crops under  
Study Households 

Control 
group 

Total 
sample 

1. Dinajpur Garlic, Maize, Pointed gourd, 
Potato 120 30 150 

2. Rangpur Maize, Banana 60 30 90 
3. Bogra Potato 30 30 60 
4. Pabna Onion 30 30 60 
5. Jessore Okra, Pointed gourd, Culture fish 90 30 120 
6. Kustia Banana, Okra 60 30 90 
7. Mymensingh Culture fish 30 30 60 
8. Tangail Pineapple 30 30 60 
9. Faridpur Onion, Garlic 60 30 90 

10. Gazipur Poultry 30 30 60 
11. Chittagong Poultry 30 30 60 
12. Rangamati Pineapple 30 30 60 
  Total samples  600 360 960 
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3.2.4  Enumerators training and data collection 

The data from the study areas were collected through trained enumerators along with co-
investigators of the project using a pre-tested interview schedule. The field work was 
constantly monitored by the principal researcher. Before going to field survey, the enumerators 
were provided one-day hand-on training that would include class lecture and field visit for 
minimizing error in data collection. Initially, 10 scientific staff were considered for training so 
that we can utilize them properly when necessary. The collected data were checked and 
verified for consistency and corrected through consultation with respondent farmers over 
mobile phone.  
 
3.3 Analysis of Datasets 

The collected primary data were processed through appropriate computer package in the pre-
designed format. The analysis was done through derivation of a useful set of descriptive 
statistics. Detailed analytical techniques have been described in the following sections. 

 
3.3.1 Trends and patterns in domestic production 
To gain some perspective on the growth rate of production, yield, and net international trade of 
selected food commodities in Bangladesh, time series data for 20 years (1990-2009) were 
collected and used for a trend analysis. Using FAO statistics, similar data from Pakistan and 
India were used for a comparative analysis of trends and growth in area, production and yield 
of selected food commodities.  

Five year average was used to estimate fluctuation and an index was prepared to compare the 
change in area, production and yield of different food commodities considering 1990-1994 as 
base period. The formula used for calculating index number was follows:  

Index =  { 100)(
×

−
lueBaseyearva

lueBaseyearvarvalueCurrentyea }+ 100 

The growth rates of area, production and yield of different food commodities were worked out 
by fitting a semi-log function of the following type: 
  btaylorey n

bta +== +       

Where, y = Area (ha) or production (ton) or yield (t/ha), t = Time period (year)   

3.3.2 Trends and comparison over time in domestic consumption 
To compare and understand the trends and level of per capita consumption of selected 
commodities by income group, by division, and by poor and non-poor households, HIES data 
for three latest surveys will be used and analyzed using STATA/SPSS. Per capita consumption 
level was calculated in two ways: (i) production plus net imports divided by population; (ii) 
average calculated from HIES. Production data were collected by Division from BBS. 
 
Using multiple HIES data, trends in consumption by socio economic class like a) poor vs non-
poor, b) by rural-urban, c) by profession of household head, d) by division, and e) by income 
and expenditure groups (quintiles) were analyzed for the selected important agricultural 
products. In addition, an attempt was made to explore the possibility of testing the hypothesis 
that more agricultural diversification leads to more diversified diets and better nutrition using 
available data from HIES. 
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3.3.3 Assessment of agricultural diversification 
Traditionally, crop diversification at a given time and space is examined by using several 
indices namely, (1) Herfindahl Index, (2) Simpson’s Diversity Index, (3) Entropy Index, (4) 
Ogive Index, and (5) Composite Entropy Index.  
 
Since non-cereal crop production (like poultry, fisheries, dairy, etc.) is not always linked to 
acreage of land, the study proposes a modification to the Herfindahl Index (HI) in order to 
capture the overall agricultural diversity. Therefore, HI formula was modified to include the 
following: 
 ADIk =  

Where ADIk is agricultural diversity index in the kth district or kth farmer, yi is the value of 
cereal crops (I = 1--- n), and yj is the value of non-cereal agricultural crops (j = 1------- m).   
The index value varied from 0 to 1. Zero means the farm/region is concentrated in the 
production of cereal products and 1 means it is concentrated on non-cereal products. If  
diversity is considered to be moving away from tradition cereal production, then higher the 
value of the index would suggest more diversification.  
 
3.3.4 Financial and economic returns of enterprises 
Using data and results from both financial and economic studies on profitability of the selected 
crops and non-crops enterprises from reports prepared by BARI, BRRI, BINA, BLRI, BFRI 
and different national universities, the study has shown the economic and financial returns of 
enterprises. The financial and economic profitability of selected products are available in the 
literature.   
 
3.3.5 Determinants of agricultural diversification 

Agricultural diversity truly depends on the ability of farmers to adapt new/different agricultural 
products in their land which in turn depends on a) their individual skills to adapt including risk 
taking behavior, b) on some household characteristics like number of family labor available, 
educational attainment of the household, gender distribution within the household, income and 
wealth status and so on; and c) local and community characteristics like soil and weather 
conditions, the behavior of neighboring farmers, etc.  
 
At the micro level, following probit model was used. This was a micro-behavioral study based 
on field level data for farmers across the country. The dependent variable of this model was 
diversified farmers. Since the dependent variable is dichotomous, OLS cannot be used. The 
model is as follows- 
 

ADIi =   α + β1X1i +β2X2i+β3X3i ……..+ Ui ........................................................ (6) 
 
Where, ADIi = ith Farmer’s agricultural diversity index 

            [ADI above mean will be considered 1, and below mean will be considered 0] 
             α   = Intercept 

X1i = Household characteristics like income, wealth, capital, assets, educational status, 
etc. 

X2i =  Individual characteristics like education, age, level of knowledge/information in 
production process, etc., 

X3i = Community characteristics like cropping pattern, pesticide use, neighbourhood 
characteristics. 
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   β = Coefficients of respective factors 
 Ui =  Error term 
 

The adoption of crops and non-crop enterprises are likely to be influenced by the following 
explanatory variables: 
 

X1 = Land suitability for rice and wheat (Suitable land = 1, Otherwise = 0) 
X2 = Soil type (Sandy loam =1, Otherwise = 0) 
X3 = Climatic suitability for rice and wheat (Suitable land = 1, Otherwise = 0) 
X4 = Age/experience of the respondent (year) 
X5 = Education (Year of schooling) 
X6 = Training received on agriculture (No./lifetime) 
X7 = Farm size (in ha) 
X8 = Family size (no.) 

            X9  = Organizational participation (Score) 
X10 = Extent of extension services (Score) 
X11 = Influence of family members (Score) 
X12 = Influence of neighbouring farmers (Score) 
X13 = Influence of DAE personnel (Score) 
X14 = Level of rural infrastructure (Score) 
X15 = Off-farm income (Tk/year) 
X16 = Farm distance from urban market (km) 
X17 = CDP areas (if yes =1, otherwise 0) 
X18 = Availability of agro-processing industries (if available =1, otherwise 0) 
X19 = Availability of fertilizers and pesticides (if available = 0, otherwise 0) 
X20 = Availability of improved variety/technology of non-cereal products  
        (Available =1, otherwise 0) 
X21 = Access to credit/credit availability (Access to credit =1, otherwise 0) 
X22 = Received support for agricultural asset creation (last which year?)  
X23 = Received free or subsidized cereal seed  
X24 = Received free or subsidized non-cereal seed  
X25 = Training on non-cereal products 

 
Furthermore, while overall regional agricultural diversity is technically a sum-total of micro-
level diversity in agriculture at  farm level, it is also noted in the literature that pollutants in the 
ecosystems (Pimentel, et. al.1992), farming systems, environmental characteristics, ecosystems 
of the region, public investment in the region, availability of support services for 
diversification of products by farmers, access to markets, access to transportation systems and 
availability of suitable transports, access to inputs like machinery, seed, irrigation facilities, 
access to capital, access to extension services (public, private or NGOs), events of disasters, 
consumption diversity of the local consumers, etc influence the overall regional agricultural 
diversity.  The overall diversity of a geographic region could be determined using the number 
of crops and their acreage in a region throughout the year.  Based on a composite index of 
agricultural diversity, it is possible to develop a model where regions (in this case district) with 
higher diversity vs low diversity can be studied.   
 
Using secondary data from 64 districts in terms of these characteristics and data for a minimum 
of 10 years for these districts were used to develop a panel-probit model to understand the 
relative important of these variables on the overall agricultural diversity of the region.  Such a 
model is able to shed light on the relative important of policy interventions (like open market 
purchase of rice, distribution of fertilizer, availability of extension services, climatic 
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conditions, proximity to retail/wholesale markets, access to credits, access to roads, etc.) on 
improving the diversity of agricultural.  
Therefore, at a macro-level the factors of agricultural diversity were studied using panel-probit 
model.  A panel probit model is specified in the following way. 
 

ititit XY εβ += **   ----------------------------------------------------  (7) 
                       t = 1, ……….T,  i =1………. N         
 

Where,  

Yit = ADI for the ith district [1 for ADI above mean and 0 for below mean]. 
 
X is a T×K matrix where T is number of years and K is the number of exogenous and pre-
determined variables included in the model, and ε is the random disturbance term.  A probable 
list of these variables is given below. . 
 
X1 = Education level 
X2 = No.of extension personnel  
X3 = Climate factors (temperature and rainfall) 
X4 = % of total arable land under irrigation 
X5 = Prices of major inputs (Tk/ton) 
X6 = Infrastructure index (Score) 
X7 =No. of new technology (for crops, livestock and fisheries) released 
X8 = Farmgate price of products (Tk/ton)  
X9 = Acreage of land (ha) 
X10 = Disbursement of agricultural credit (Tk) 
X11 =Farm machinery (No.) 
X12 = Farmers training on technology (No.) 
X13 = No. of markets in the municipalities 
X14 = No. of rice mill/feed mill 
X15 = No. of poultry & dairy Industry 
X16 = No. of hatchery (poultry & fish) 
X17 = No. of youth trained  
X18 = No. of agro-processing industry 
 
‘T’ is 10 years, ‘i’ is 23 old districts. STATA computer software was used for estimating the 
parameters included in the model. The model separated the effect of policy interventions from 
that of natural factors of agricultural diversity.  
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Chapter IV 

 
PROFITABILITY AND COMPARATIVE ADVANTAGE OF 

AGRICULTURAL COMMODITIES 
 
4.1 Background 

The profitability of production crucially depends on prices of products, cost of production and 
availability of technology.  So far, the government of Bangladesh has been using price support 
policy on rice to regulate price of rice throughout the year. This has implications both for the 
exchequer and for the farmers. It adds to the amount of subsidy given to both farmers and 
urban poor who receives rice at a regulated price. It also affects the farmers because it provides 
a certainty of income (if they produce rice by reducing price variations and it also reduces the 
overall profitability of the farm when they choose not to adopt other crops). Consequently, 
agricultural diversity is dependent on the government policies on prices. Similarly, input 
subsidy also changes the relative profitability of production and hence subsidy on fertilizer, 
seed, etc. often changes the nature of changes taking place in agriculture. 
 
In order to formulate suitable policy guidelines for agricultural diversification in Bangladesh, 
the planners and policy-makers need overall information regarding the profitability of growing 
crops and non-crops enterprises; prevailing agricultural incentives structure; nature of price 
distortions; trading opportunities; and comparative advantages, without subsidies or with 
limited subsidies, of growing crops and non-crops enterprises. Therefore, an attempt has been 
made to review the existing status of financial and economic profitability of agricultural 
productions, agricultural incentives, and the comparative advantage of cultivating agricultural 
commodities by using scarce resources. 
 
4.2 Financial Profitability of Major Cereal and Fiber Crops 

Rice: Rice is the staple food of the population of Bangladesh. Three types of paddy namely 
Aus, Aman and Boro are cultivated throughout the year since the country is endowed with 
favourable climate and soils for the production of rice along with many other crops. Most of 
the cultivated paddy varieties are high yielding. The area and production of rice were 113.587 
lakh hectare and 319.75 lakh metric tons respectively (BBS, 2010).   
 
The Agricultural Economics Division of BRRI collects and analyses primary data on a regular 
basis. The analyses revealed that the cultivation of rice in Bangladesh is profitable over the 
years to the farmers since the net returns and BCRs are positive and more than unity 
respectively. Of them, according to 2010 data, Aman was the most profitable rice crop 
compared to Aus and Boro (in terms of BCR). This is mainly due to the fact that Aman is still 
a rain-fed crop and requires no or very little irrigation. In 2010, the highest net return (Tk. 
14,534/ha) was for Aman rice/paddy cultivation (Table 4.2) and the lowest (Tk.328/ha) was for 
Aus paddy cultivation (Table 4.1). Although the yield and sale price of Aus and Boro paddy 
have registered positive growth rates and these rates are higher than the growth rates of 
production cost. The negative growth rates of net return and BCR implies that farmers’ 
financial profit in producing Aus and Boro paddy is decreasing year after year due to increase 
in the cost of inputs (Tables 4.1 & 4.3). 
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Table 4.1 Profitability of modern Aus paddy cultivation in Bangladesh, 2004-2010 

Year 
Yield 
(t/ha) 

Sale price 
(Tk/ton) 

Total cost 
(Tk/ha) 

Gross return* 
(Tk/ha) 

Net return 
(Tk/ha) BCR 

2004 3.535   8050 22271 30596   8325 1.37 
2005 3.372   8800 26707 32033   5326 1.20 
2006 3.757   8870 33078 35858   2780 1.08 
2007 3.735 10920 36963 43527   6564 1.18 
2008 4.270 14870 55015 66088 11073 1.20 
2009 4.089 12500 53180 54440  1260 1.02 
2010 3.385 18750 68027 68355     328 1.00 

Growth Rate 7.72 6.48 5.18 6.04 -1.20 -16.24 
Source: Anon (2004-2010) *Includes bi-products 
 
Table 4.2 Profitability of modern Aman paddy cultivation in Bangladesh, 2004-2010. 

Year 
Yield 
(t/ha) 

Sale price 
(Tk/ton) 

Total cost 
(Tk/ha) 

Gross return 
(Tk/ha) 

Net return 
(Tk/ha) BCR 

2004 4.310   7600 21609 38308 16699 1.77 
2005 3.765   9370 27948 35221   7273 1.26 
2006 4.105 10710 29739 46810 17071 1.57 
2007 4.040 15000 50617 64253 13636 1.27 
2008 4.037 16250 59385 72068 12683 1.21 
2009 3.647 15000 48349 58062   9713 1.20 
2010 4.064 18750 64808 79342 14534 1.22 

Growth rate -13.68 6.23 4.72 6.15 -0.24 -10.41 
Source: Anon (2004-2010) *Includes bi-products 
 
Table 4.3 Profitability of modern Boro paddy cultivation in Bangladesh, 2004-2010. 

Year 
Yield 
(t/ha) 

Sale price 
(Tk/ton) 

Total cost 
(Tk/ha) 

Gross return 
(Tk/ha) 

Net return 
(Tk/ha) BCR 

2004 4.962   7490 28249 35719  7470 1.26 
2005 5.201   8310 36200 46007  9807 1.27 
2006 5.453   8660 40019 49797   9778 1.24 
2007 5.818 17470 75596 114135 38539 1.51 
2008 5.038 12500 68553   71991   3438 1.05 
2009 5.533 15000 70397   87637 17240 1.24 
2010 5.415 17500 95081 100379   5298 1.06 

Growth rate 16.37 5.15 4.48 4.14 -0.25 -8.16 
Source: Anon (2004-2010) *Including bi-products 
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Figure 4.1 Trend of cost of modern variety rice production in Bangladesh, 2004-2010 

 

 

 

 
 

Figure 4.2 Trend of return of modern variety rice production in Bangladesh, 2004-2010 

 

 

 

 
Wheat: In the 70s wheat was a minor cereal crop in Bangladesh, but today it is the second 
most important cereal crop in terms of both production and consumption. In 2009-10, the total 
area and production of wheat were 376.42 thousand hectares and 901490 tons respectively with 
an average yield of 2.395 t/ha (BBS, 2010). It is produced all over the country during the 
winter season. 
 
The financial analyses conducted by the Agricultural Economics Division of BARI reveal that 
wheat is also a profitable crop to the farmers and it is more profitable than cultivation of rice 
while it is less profitable than cultivation of maize. It can be seen from Table 4 that the growth 
rate of BCR is negative although the growth rate of yield is very much encouraging which is 
mainly due to introduction of improved variety of wheat and technologies used to produce. The 
decreasing trend for net return and BCR is mainly due to increase in cultivation cost. The 
growth rate of cultivation cost is higher than the growth rate of sale price.  
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Table 4.4 Profitability of modern variety wheat production in Bangladesh, 2004-2009 

Year 
Yield 
(t/ha) 

Sale price 
(Tk/ton) 

Total cost 
(Tk/ha) 

Gross return 
(Tk/ha) 

Net return 
(Tk/ha) BCR 

2004 2.237 11500 15258 27936 12678 1.83 
2005 1.984 12500 16836 27228 10392 1.62 
2006 1.690 14560 18458 26915 8457 1.46 
2007 2.280 19050 19032 46118 27086 2.42 
2008 2.530 15030 22634 40864 18230 1.81 
2009 2.650 15560 29468 43636 14168 1.48 

Growth rate 6.91 7.44 7.61 6.03 1.99 -0.63 
Source: Anon (2004-2009)  
 
 

Figure 4.3 Trend of cost and return of wheat production in Bangladesh, 2004-2009 

 

 

 

 
Maize: Maize is now considered as a substitute for both rice and wheat since it can be grown in 
all seasons. It provides food, oil, fuel, fodder and feed. The area under maize cultivation is 
increasing day by day due to higher demand for maize coming from the feed demand for 
poultry and livestock production. The genetic yield potential of maize is very high. In 2009-10, 
the total area and production of maize were 152.23 thousand ha and 887 thousand tons 
respectively (BBS, 2010).  
 
Financial studies conducted in different years shows that maize is a highly profitable crop to 
the farmers over the years (Table 4.5). Its cultivation is more profitable compared to rice and 
wheat. The profitability of a crop mainly depends on its yield, price and cost of production. On 
an average, maize growers received Tk. 25,575 to Tk. 40,306 as net return during 2006-2010. 
Haque et al. (2007) estimated financial profitability of hybrid maize seed production under 
different management namely BADC, BRAC and private seed company (Lal teer) and found 
that hybrid maize seed production is profitable. BCR of maize production is the highest among 
rice, wheat and maize. 
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Table 4.5 Financial profitability of hybrid maize production in Bangladesh 

Particulars 
Cultivation year 

2006 2007* 2008a 2008b 2009 2010 
Yield (t/ha) 7.48 3.11 6.27 5.51 8.00 7.75 
Sale price (Tk/kg) 7.89 38.00 8.71 13.0 8.58 7.60 
Gross return (Tk/ha) 60545 120132 60981 72276 69773 60412 
     Grain 59026 118180 54613 70725 68628 58889 
     Stover 1519 1952 6368 1552 1145 1523 
Total cost (Tk/ha) 28209 63558 27240 31970 44197 31956 
Net return (Tk/ha) 31336 56574 33741 40306 25575 28456 
Benefit cost ratio 2.15 1.99 2.24 2.26 1.58 1.89 

Source: Islam et al. (2006); Haque et al. (2007);  Hasan (2008a); Uddin (2008b); Moniruzzaman et al. (2009); 
Karim et al. (2010). *Profitability of hybrid maize seed production. 
 
Jute: Jute is a cash crop in Bangladesh. The Agricultural Economics Division of BJRI 
conducted an economic study of jute cultivation in four districts of Bangladesh. The study 
revealed that the production of olitorius variety of jute was very much profitable to the farmers 
of all study areas. On an average, a jute farmer received Tk. 29,485 as net return. The BCR 
was estimated at 1.75 (Table 4.6), but BCR for jute production varies across regions of 
Bangladesh.  It is 2.27 in Rajbari while 1.5 in Rangpur.  
 
Table 4.6 Profitability of jute cultivation in different districts 

Particular Rangpur Faridpur Rajbari Jessore Mean 
Fiber yield (kg/ha) 1893 2252 3010 2936 2523 
Jute stick yield (kg/ha) 4259 5067 6773 6606 5676 
Price of fiber (Tk/kg) 21.43 25.45 24.11 20.09 22.77 
Price of jute stick (Tk/kg) 2.00 2.00 2.00 2.00 2.00 
Total Returns 49085 67447 86117 72196 68712 
       Fiber 40567 57313 72571 58984 57359 
       Jute stick 8518 10134 13546 13212 11353 
Total costs 32745 42853 37987 43322 39227 
Net returns 16340 24594 48130 28874 29485 
Rate or return (BCR) 1.50 1.57 2.27 1.67 1.75 

Source: Anon (2008) 
 
4.3 Financial Profitability of Major Pulses 
The pulses of Bangladesh comprise six major crops namely, lentil, vetch (khesari), blackgram, 
mungbean, chickpea and pigeon pea. Pulses are important legume crops that play an important 
role in sustaining the productivity of soils of Bangladesh through centuries. They are generally 
grown without fertilizer since they can meet their nitrogen requirement by symbiotic fixation 
of atmospheric nitrogen in the soil (Islam, 1991; Senanayake et al., 1987). Pulses are grown in 
233.20 thousand hectares of land which is 3.06% of the total cropped area of the country (BBS, 
2010). The production of pulses needs less input with minimum cost. The profitability of major 
pulses cultivation is discussed below. 
 
Lentil: Lentil is commonly known as Masur. Among different pulse crops, lentil is the most 
important crop and widely grown in Bangladesh. It ranks first among the pulses in terms of 
area and consumers’ preference and a major source of protein in daily diet. The current area 
and production of lentil are 77.33 thousand hectare and 72,000 tons respectively (BBS, 2010). 
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Lentil production is profitable to the farmers since it requires less input and minimum cost. 
During the period from 2000 to 2011, different economic studies revealed that lentil cultivation 
was remunerative to the farmers since the net returns ranged between Tk. 6712 and Tk. 27838 
and the BCRs ranged from 1.51 to 2.26 (Table 4.7).  
 
Table 4.7 Financial profitability of lentil production in Bangladesh 

Items Cultivation year 
2000 2004 2005a 2005b 2010 2011 

Grain yield (kg/ha) 659 700 985 869 949.53 1733 
Price (Tk/kg) 18.00 25.02 23.44 23.96 39.66 45.63 
Total Returns 12271 17516 24099 21442 39773 80572 
     Grain 11862 15492 23092 20829 37644 79072 
     Stover     409   2024 1007 613   2129   1500 
Total costs 5559   9719 15991 14073 17598 52734 
Net returns 6712 7797 8108 7369 22175 27838 
Rate or return 2.21 1.80 1.51 1.52 2.26 1.53 

Sources: Islam et al. 2000; Islam and Ali, 2004; Miah et al. 2005a; Alam et al. (2005b); Islam et al. 2010; Rahman 
et al. 2011 

 

Mungbean: Mungbean is a short duration pulse crop of Bangladesh. Presently, it is being 
extensively cultivated thrice a year after harvesting of Rabi crops including wheat, mustard and 
lentil. The area and production of mungbean are about 23077 hectares and 20000 tons 
respectively with national yield of 867 kg/ha (BBS, 2010). Mungbean cultivation is gaining 
popularity day by day due to lower cost and higher profit. The financial profitability of 
mungbean is discussed below.  
 
In 2005, the economic study on mungbean cultivation in three districts: Kustia, Jhenaidaha and 
Barisal revealed that the cultivation of mungbean was profitable to the farmer since the net 
return and BCR were Tk. 6719 and 1.36 respectively (Miah et al. 2005a). In the same year, 
Alam et al. (2005b) estimated the average net return of Tk. 12,843 for the farmers of Faridpur 
and Pabna. This return was about double compared to previous study mainly due to higher 
yield and price (Table 4.8). Mungbean cultivation was found profitable in the coastal districts 
including Barisal and Jhalokati because farmers in those areas received Tk. 24,549 as net 
return (Islam et al. 2008a). A little bit higher net return was also received by the farmers of 
other two coastal districts namely Noakhali and Patuakhali (Islam et al. 2011a).  Both net 
returns and BCRs were much higher in coastal areas compared to other areas because land use 
cost was not taken into consideration in profitability analysis.  
 
Table 4.8 Financial profitability of mungbean production in Bangladesh 

Items Cultivation year 
2005a 2005b 2008a 2011a 

Grain yield (kg/ha) 1018 1229 928 946 
Price (Tk/kg) 23.00 23.93 43.16 48.39 
Total Returns 23983 29848 40552 46423 
     Grain 23414 29404 40052 45773 
     Stover 569     444     500    650 
Total costs 17264 17005 16003 20919 
Net returns 6719 12843 24549*   25504* 
Rate or return 1.39 1.76 2.53 2.22 

Sources: Miah et al. 2005a; Alam et al. 2005b; Islam et al. (2008a); Islam et al. (2011a) 
            * Land use cost was not considered in calculating net return. 
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Blackgram: Blackgram is also a popular pulse crop in some specific areas including Chapai 
Nawbabgonj district of Bangladesh. It is a tropical plant resistant to high temperature. 
Blackgram can be grown both in summer and winter season. The area under blackgram 
cultivation during 2009-10 was 25101 hectares with a total production of 24000 tons (BBS, 
2010). The cultivation of blackgram is also profitable to the farmer. The net returns received 
by the farmers ranged from Tk.8445 to Tk.23111 during the period from 2004 to 2007 (Table 
4.9). The BCRs found in 2004 and 2007 were much higher than that in 2005 because land use 
costs were not included in calculating net return. 
 

Table 5.9 Financial profitability of blackgram production in Bangladesh 

Items Cultivation year 
2004 2005a 2007 

Grain yield (kg/ha) 1088 1004 989 
Price (Tk/kg) 18.03 17.66 30.10 
Total Returns 20642 18866 31198 
     Grain 19617 17730 29773 
     Stover 1025 1136   1425 
Total costs 5327 10421   8087 
Net returns 15315* 8445   23111* 
Rate or return 2.88 1.81 3.86 

Source: Islam et al. 2004; Miah et al. 2005a; Islam and Matin, 2007 
            * Land use cost was not included in calculating net return. 
 

Chickpea: Chickpea (Cicer arietium L.) is an important pulse crop in Bangladesh. It is an 
important source of human food and animal feed. It also helps in maintaining soil fertility in 
the drylands. Chickpea is found to be suitable dryland rabi crop with residual moisture after 
harvesting T. Aman rice in the High Barind Tract of Rajshahi division (Islam et al. 2000). The 
current area and production of chickpea are 7287.45 hectares and 6000 tons respectively (BBS, 
2010). 
 
Like other pulses crops, chickpea is also a profitable crop in Bangladesh. Different economic 
studies conducted in different years revealed that farmers in the High Barind Tract received a 
good financial return from little investment on chickpea cultivation (Table 4.10). The benefit 
cost ratios were also impressive to the farmers which were ranged from 1.57 to 3.13.  
 
Table 4.10 Financial profitability of chickpea production in Bangladesh 

Items Cultivation year 
2000 2002 2008 

Grain yield (kg/ha) 788 1131 488 
Price (Tk./kg) 18.35 18.37 24.91 
Total Returns 14460 20771 12154 
Total costs 5153 6645 7758 
Net returns 9307 14126 4396 
Rate or return 2.81 3.13 1.57 

Sources: Islam et al. 2000; Islam et al. 2002; Islam, 2008 
 
In terms of profitability of among the cereal and fiber crops, it appears that blackgram is the 
best, which is followed by mungbean, maize and so on (Figure 4.4). Rice has the lowest benefit 
cost ratio implying that it does not necessarily the best choice among these crops. It should be 
noted that among the rice crops, Aman and jute are grown in the kharif season, while the rest 
are grown in the rabi season. Furthermore, there are significant variabilities in the yields in 
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each of these crops by regions of Bangladesh, and it depends on local weather conditions, soil 
characteristics, access to markets, access to storage, etc. Variations in these might eventually 
explains the differences in crop-diversity in these regions. Again, in this figure, we have used 
2009-2010 data (whichever is available) and it might also be different in different years based 
on prices of output and input. However, given the prices in 2009-2010, the following figure 
explains the relative profitability by crops.    
 

Figure 4.4 Relative profitability of cereal and fiber crops in Bangladesh, 2009-2010 

 
 
 
4.4 Financial Profitability of Major Oilseed Crops 

The major oilseed crops in Bangladesh are mustard, sesame, groundnut, and linseed. The total 
area and production of oilseeds are about 366 thousand hectares and 786 thousand tons 
respectively (BBS, 2010). Mustard is the principal oilseed crop of Bangladesh. It occupies 
more than 75% of the total oil-seed cropped areas. It grows during the rabi season (October-
February). Sesame is the second most important oilseed crop in Bangladesh. In 2009-10, the 
area under sesame was produced on 35,567 hectares of land and the production was around 
32,306 tons (BBS, 2010). Soybean is another important oilseed crop in the country which is 
used in several forms. In Bangladesh, it is produced in several pockets of the country.  Soybean 
is also used in the poultry and fisheries industries as feed. The other oilseed crops namely 
groundnut, sunflower and linseed are grown in some specific areas of the country. 
 
Economic studies show that the cultivations of oilseed crops are profitable at farm level. The 
net returns received from HYV mustard, sesame and groundnut cultivation were Tk.35,676/ha, 
Tk.13,947 and Tk.22,773/ha which were significantly higher than their corresponding local 
varieties. The average net return received from soybean was Tk.13,157/ha. The average rates 
of returns (BCR) for mustard, sesame, soybean and groundnut cultivation were more than one 
implying that the farm level cultivations of these oilseed crops were profitable to the farmers 
(Table 4.11). The present BCR (1.65) of soybean cultivation was much higher than the BCR 
(1.44) calculated by Talukdar (1999). 
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Table 4.11 Financial profitability of oilseed cultivation at farm level in Bangladesh  

Cost and return Mustard Soybean  Sesame Groundnut 
HYV  Local  HYV  Local  HYV  Local  

Total cost (Tk/ha) 
  

29102 26510 20273 29496 28619 
56602 

42496 
Yield (kg/ha) 1491 979 1537 1210.26 982.5 2238 1540 
Gross return (Tk/ha) 64778 41395 33430 43443 34829 79375 53178 

Main grain  62054 38936 31496 43443 34829 79375 53178 
By-product 2724 2459 1934 -- -- -- -- 

Net return (Tk/ha) 35676 14885 13157 13947 6210 22773 10682 
Rate of return 2.23 1.56 1.65 1.48 1.22 1.40 1.25 

Source: Miah and Alam (2008); Miah et al. (2008); Akter et al. (2010); Salam and Bakr (2009) 
 
4.5 Financial Profitability of Major Spices Crops 

Spices are popular as cash crops in Bangladesh. It has multipurpose uses. The major spices 

grown in the country are onion, garlic, chili, turmeric and ginger. Onion, garlic and chili are 

short duration crop, whereas turmeric and ginger are long duration crops. Different economic 

studies showed that the cost of production varied in a wide range among the spices produced in 

the country. Unlike other agricultural crops, spice producers receive concessional credits at the 

rate of 2% annual interest from banks in Bangladesh since it is relatively most costly to 

produce spices. The financial profitability of major spices cultivation is discussed below.   

 
Onion: Onion is an important spice crop of Bangladesh widely grown in the winter. It is used 

as spice and vegetable in various ways in all curries, fried, boiled, baked and for other 

purposes. It has medicinal values also. Onion stands first among the spices crops in the country 

covering 1,17,814 ha of land with 872 thousand tons of production (BBS, 2010). The yield of 

onion is very low in Bangladesh as compared to the world average (FAO 1999).  

 
Onion is a profitable crop to all categories of farmers. Rahman (1998) found onion cultivation 

highly remunerative to all categories of farmers at Rajshahi district. The small, medium and 

large category farmers received Tk.81280, Tk.115377, and Tk.111553 as net returns per 

hectare respectively. The average rate of return was 3.48. In 2000, the Spices Research Centre 

of BARI also conducted economic study on onion production and found it highly profitable to 

all categories of farmers. The average cost, net return and BCR of onion production were Tk. 

41827/ha, Tk. 96709/ha and 3.31 respectively (Hasan, 2000). A comparative economic 

analysis of onion and garlic production in Pabna district revealed that onion production was 

more profitable than garlic production. The average net returns were Tk.93567 and Tk.36304 

for onion and garlic respectively (Haque, 2005). Some recent economic studies also reveal that 
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onion cultivation is highly profitable but the net profit per hectare and BCR have decreased in 

recent years due to increase in input prices (Table 4.12). 

Table 4.12 Financial profitability of onion production in Bangladesh 

Particular Cultivation year 
2011 2011 2010 1997 

Bulb yield (kg/ha) 11579 9869 13333 5910 
Average bulb price (Tk/kg) 25.0 17.53 15.25 6.00 
Flower stalk (kg/ha) -- -- 367 -- 
Price of stalk (Tk/kg) -- -- 6.28 -- 
Gross returns (Tk/ha) 293566 173004 205896 35476 
Total cost of production (Tk/ha) 198306 93517 118495 26963 
Net return (Tk/ha)   95260 79487 87401 8512 
Input-output ratio or BCR 1.48 1.85 1.74 1.32 

Source: Haque et al. (2011); Hasan (2010); Islam and Rahman (2011); Anon (1997) 

Garlic: Garlic has been an ingredient in our food as a condiment, and for medicinal purposes 
for time immemorial. The crop is intensively cultivated during the winter season of 
Bangladesh. The area under garlic production is about 37,247 hectares with production of 164 
tons (BBS, 2010). Both the area and production of garlic are increasing year after year due to 
its higher demand and profit.  
 
Different economic studies indicated that garlic cultivation is a profitable enterprise that can 
contribute greatly to increase income of the farmers. Baree et al. (2006) estimated the average 
cost and net returns of Tk.7,043 and Tk. 75,452 per hectare for garlic production in Pabna 
district respectively. Islam (2010) and Islam and Rahman (2011) also found that garlic 
production was highly remunerative to the farmers of the study areas. It is more profitable than 
many other crops since the benefit cost ratios of its cultivation were more than two except in 
2009 (Table 4.13). Haque et al. (2009) found that garlic cultivated with zero tillage was also 
profitable and this cultivation needed low investment.   
 
Table 4.13 Financial profitability of garlic production in Bangladesh 

Particular Cultivation year 
2011 2010 2009 2006 

Garlic yield (kg/ha) 4392 7750 6157 5385 
Average price (Tk/kg) 105 65.733 19.88 27.39 
Gross returns (Tk/ha) 461152 509433 122407 147495 
Total cost of production (Tk/ha) 218150 207345 65416 72043 
Net return (Tk/ha) 243002 302088 56991 75452 
Benefit Cost Ratio 2.11 2.45 1.87 2.05 

Source: Islam and Rahman (2011); Islam (2010); Haque et al. (2009); Baree et al. (2006) 
 
Turmeric: Turmeric is an important spice crop widely grown in the summer season. Different 
types of turmeric including Sinduri, Dimla and Pabna are cultivated throughout the country. 
The production of turmeric is increasing day by day due to its higher demand and profitability. 
Turmeric is also a profitable crop. Islam and Rahman (2011) and Karim (2011a) estimated the 
profitability of turmeric production at farm level. Their study showed that turmeric cultivation 
was highly profitable to the farmers since the per hectare net returns received by the farmers 



516 
 

were Tk.1,03,617 and Tk.4,35,017 respectively. The output-input ratios were also higher than 
unity (Table 4.14).   
Table 4.14 Financial profitability of turmeric (dry) production in Bangladesh 

Particular Cultivation year 
2011 2011a 1997 

Turmeric yield (kg/ha) 3250 6000 2440 
Average price (Tk/kg) 72.00 88.56 26.03 
Gross returns (Tk/ha) 233594 531367 63513 
Total cost of production (Tk/ha) 129977 23408 20078 
Net return (Tk/ha) 103617 435017 43435 
Benefit Cost Ratio 1.79 2.27 2.16 

Source: Islam and Rahman (2011); Karim (2011a); Anon (1997) 
 
Ginger: The production of ginger is more profitable compared to other spices production. 
Nahar (2010) conducted an economic study on ginger cultivation and found that ginger 
cultivation was highly profitable to the farmers since they received Tk. 3,28,512/ha as net 
return and the rate of return was 2.62. Another two studies conducted by Islam and Rahman 
(2011) and Anon (1997) also supported this profitability scenario (Table 4.15).  
 
Chili: Chili is one of the most frequently used spices in Bangladesh. The total area and 
production of chili are 87.044 thousand ha and 109 thousand tons respectively (BBS, 2010). In 
the case of green chili, the average cost of production and net returns were estimated at 
Tk.78,950 and Tk.73,164 respectively in 2010. The dry chili producer received higher return 
compared to green chili production. The BCRs observed from different studies were more than 
one indicating that farmers received impressive income from chili cultivation (Table 4.16).   
 
Table 4.15 Financial profitability of ginger production in Bangladesh 

Particular/Crops Cultivation year 
2011 2010 1997 

Yield (kg/ha) 9170 5904 4600 
Average price (Tk/kg) 80 90 16.70 
Gross returns (Tk/ha) 733667 531367 76820 
Total cost of production (Tk/ha) 244556 202855 32557 
Net return (Tk/ha) 489111 328512 44263 
Input-output ratio or BCR 2.99 2.62 2.36 

Sources: Islam and Rahman (2011); Nahar (2010); Anon, 1997 

Table 4.16 Financial profitability of chili production in Bangladesh 

Particular Cultivation year 
1984 (Green) 2010 (Green) 2011 (Dry) 

Yield (kg/ha) 3780 7052 1800 
Average price (Tk/kg) 7.99 21.57 180 
Gross returns (Tk/ha) 30187 152114 324869 
Total cost of production 
(Tk/ha) 

11031 78950 155009 

Net return (Tk/ha) 19156 73164 169860 
Input-output ratio or BCR 2.74 1.93 2.09 

Sources: Islam and Rahman (2011); Huq and Arshad (2010); Elias and Hossain (1984) 
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Figure 4.5 summarizes the cost and return per hectare of production of spices in Bangladesh. It 
shows that in terms of costs per hectare, ginger has the highest costs, followed by garlic, onion, 
chili and turmeric. In terms of net return per hectare, the order of spices from highest to lowest 
are ginger, garlic, chili, turmeric and onion. Clearly, the orders are different but at the same 
time, not all land is suitable for production of all products and hence at the ground level, the 
choice of spices for production might be different by regions. 
   

Figure 4.5 Cost and net return per hectare of spices crops, 2011 

 
 
 
4.6 Financial Profitability of Major Vegetables 

The weather of Bangladesh allows growing a variety of vegetables round the year. About 100 
types of vegetables of both indigenous and exotic origin are grown in the country. These 
vegetables are categorized by summer vegetables, winter vegetables and all-season vegetables. 
Various cucurbits, cowpea, hyacinth bean, stem amaranth, several aroids and Indian spinach 
are generally grown in the summer season (May to October). Major winter season (November 
to April) vegetables are tomato, cabbage, cauliflower, Chinese cabbage, brinjal, carrot, 
spinach, bottle gourd, bush bean and radish. The year round vegetables include okra, heat-
tolerant tomato, brinjal, carrot, spinach, and leafy vegetables. The profitability of different 
vegetables is discussed in the following sub-sequent sections. 
 
Potato: Potato1

                                                 
1 Although potato is a staple food in many countries, in Bangladesh it is regarded as a variety of 

vegetables in terms of their use in our food. 

 is the third largest food crop in Bangladesh. It is also a cash intensive crop to 
the farmer. Potato is used as food as well as vegetable by all the classes of people. Haque et al. 
(2005) estimated the profitability of potato cultivation under Integrated Crop Management 
(ICM) and Farmers’ Production Practice (FPP) at Bogra, Comilla, Munshiganj and Rajshahi 
districts. The net returns received by the farmers ranged from Tk. 65,600 to Tk. 1,05,363 for 
ICM and Tk. 12,845 and Tk. 74,271 for FPP. The BCRs ranged from 1.85 to 2.77 for ICM and 
1.15 to 2.16 for FPP. The other economic studies conducted during the period from 2008 to 
2010 revealed that the cultivation of potato at farm level was highly profitable to the farmers 
(Table 4.17). 
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Table 4.17 Financial profitability of potato production in Bangladesh 

Cultivation 
year 

Yield  
(kg/ha) 

Sale price 
(Tk/kg) 

Gross return 
(Tk/ha) 

Total cost 
(Tk/ha) 

Net return 
(Tk/ha) 

BCR 

2010 14200 15.00 213000 129855 83145 1.64 
2009a 13775 15.00 206623 129327 77296 1.60 
2009b 22251 10.95 243638 154662 88976 1.58 
2009c 23120 15.00 346800 192315 154485 1.80 
2008 24900 12.00 298800 124481 174319 2.40 

Sources: Sarker et al. 2009a; Azimuddin et al. 2009b; Hossain and Miah, 2009c; Parvin, 2010; Hossain et al. 2008 
 
Other vegetables: Various economic studies showed that the financial profitabilities of all 
types of vegetables were found to be very much remunerative to the farmers. The highest 
BCRs (more than two) were calculated for white gourd, okra and bitter gourd. The other highly 
profitable vegetables are brinjal, snake gourd, tomato, cabbage and cauliflower (Table 4.18). 
 
Table 4.18 Financial profitability of different vegetables production in Bangladesh 
Cultivation 

year 
Yield 

(kg/ha) 
Price 

(Tk/kg) 
Gross return 

(Tk/ha) 
Total cost 
(Tk/ha) 

Net return 
(Tk/ha) BCR Sources 

1. Brinjal        
1997 11730 6.00 70372 17343 53029 4.06 Anon, 1997 
1998 24699 2.51 61994 31339 30655 1.98 Miah et al., 1998 
2002 43899 7.09 310293 177457 132836 1.75 Rashid et al. 2002 

2. Cabbage        
1998 48029 2.26 108546 61793 46753 1.76 Miah et al., 1998 
1998 13750 5.08 69846 25337 18052 1.35 Mawla, 1998 
2009 22000 10.00 220000 120522 99478 1.83 Akter, 2009 

3. Cauliflower        
1998 40102 2.58 103462 57590 45872 1.80 Miah et al., 1998 
1998 11260 6.09 68580 50875 17705 1.35 Mawla, 1998 
2008 13680 9.85 134748 63415 72820 2.12 Islam et al., 2008 
2009 21000 no. 10.00 210000 116977 93023 1.80 Akter, 2009 

4. Tomato        
1998 12260 5.05 61870 45365 16505 1.36 Mawla, 1998 
2000* 12250 23.37 286233 55538 230695 5.15 Hossain et al., 2000 
2009 118000 12.00 217020 18085 99020 1.84 Akter, 2009 
2010 198308 14.00 359926 25709 161618 1.81 Parvin, 2010 

5. Bittergourd        
1996 4930 4.95 24418 34523 10105 1.41 Hakim, 1996 
2010 32600 22.00 717200 306810 410390 2.34 Karim & Mostofa, 2010 

6. Snakegourd        
1993 28520 4.00 114075 61153 52922 1.87 Anon, 1993 
2010 27500 8.50 233750 120125 113625 1.95 Karim & Mostofa, 2010 

7. Ridgegourd        
2010 17800 9.50 169100 113344 55756 1.49 Karim & Mostofa, 2010 

8. Bottlegourd        
1998   9560 no. 6.12 58480 43614 14866 1.34 Mawla, 1998 
2009 10000 no. 20.00 200000 105344 94656 1.90 Khayer, 2009 

9. Whitegourd        
1993 35685 no. 5.00 178430 67963 110467 2.63 Anon,1993 
1999 19763 no. 3.40 67249 26058 41191 2.58 Islam et al., 1999 
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Table 5.18 continued …….. 
Cultivation 

year 
Yield 

(kg/ha) 
Price 

(Tk/kg) 
Gross return 

(Tk/ha) 
Total cost 
(Tk/ha) 

Net return 
(Tk/ha) BCR Sources 

10. Okra        
1997 6360 6.60 41976 14949 27027 2.81 Anon, 1997 
2000 11417 5.52 63047 23487 39560 2.68 Hossain et al., 2000 
2008 15630 9.76 152597 57775 94822 2.64 Islam et al., 2008 

12.  Bean        
1998 8370 5.68 47513 38772 8741 1.23 Mawla, 1998 
2009 8650 20.00 174500 104840 69660 1.66 Khayer, 2009 

13.  Cucumber        
1997 -- -- 75848 43767 32080 1.73 Hussain, 1997 

14.  Pointed gourd        
1996 5840 8.00 46718 31851 14867 1.47 Hakim, 1996 

15.  Radish        
1998 11.30  46200 33700 12500 1.37 Mawla, 1998 

16.  Aroids        
1996 11870 5.55 65906 35389 30517 1.86 Haque and Haque, 1996 

* Profitability of summer tomato cultivation 
 
4.7  Financial Profitability of Major Fruits  

Mango: Mango is one of the important seasonal fruits of Bangladesh. It ranks first in terms of 
consumers’ preference and consumption. Ripe mango is so delicious and a source of vitamin A 
and different minerals. The area under mango cultivation was about 32011 ha with a total 
production of 1047849 metric tons (BBS, 2010). Mango cultivation is profitable to the farmers. 
The financial analysis shows mango cultivation is profitable because the discounted BCR is 
2.25 and IRR is 19.5% (Table 4.19).   
 
Table 4.19 Profitability of mango production in selected areas of Bangladesh 

Productio
n Year 

Yield 
(t/ha) 

Price 
(Tk/ton) 

Gross return 
(Tk/ha) 

Total cost 
(Tk/ha) 

Net return 
(Tk/ha) 

BCR 
(undiscounted) 

1st year -- -- -- 63944 -63944 -- 
2nd year -- -- -- 53183 -53183 -- 
3rd year -- -- -- 49320 -49320 -- 
5th year 120 1308.6 157036 93833 63203 1.67 
10th year 242 1304.8 315759 80375 235384 3.93 
15th year 284 1403.9 398720 95318 303402 4.18 
20th year 324 1308.4 423932 82529 341403 5.14 
25th year 284 1305.3 370702 87650 283052 4.23 

Results: BCR (discounted at 10%) = 2.25, Net present value = Tk.1086842, and IRR = 19.5% 
Source: Matin et al. (2009) 
 
Pineapple: It is a popular juicy fruits extensively grown in the hilly regions of Bangladesh. Its 
cultivation is very much profitable to the farmer. The study conducted in the three hill districts 
revealed that the cultivation of pineapple in the hill areas was profitable since its discounted 
BCR, NPV and IRR were 1.82, Tk.198,104 and 56.77% respectively (Table 4.20).   
 
A 3-year demonstration revealed that pineapple cultivation under both traditional and contour 
systems were profitable. Contour cultivation system was much profitable compared to 
traditional system. The net return from the contour planting system was 58.3% higher than that 
of the traditional cultivation (Table 4.21). 
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Table 4.20 Profitability of pineapple production in hill areas of Bangladesh 

Production 
Year 

Yield 
(No./ha) 

Price 
(Tk/unit) 

Gross return 
(Tk/ha) 

Total cost 
(Tk/ha) 

Net return 
(Tk/ha) 

BCR 
(undiscounted) 

1st year -- -- -- 73051 -73051 -- 
2nd year -- -- -- 34397 -34397 -- 
3rd year 14820 9.50 140790 48917 91873 2.88 
4th year 16055 9.50 152522 49665 102857 3.07 
5th year 17290 9.50 164255 50395 113860 3.26 
6th year 16796 9.50 159562 48845 110717 3.27 
7th year 15808 9.50 150176 43937 106239 3.42 

Results: BCR (discounted at 12%) = 1.82, Net present value = Tk.198104, and IRR = 56.77% 
Source: Hossain et al., 2011 
 
Table 4.21 Comparative profitability of pineapple production under traditional and 

contour method 
 

Particular Traditional method 
(Tk./acre) 

Contour method 
(Tk./acre) 

Difference 
(Tk./acre) 

Land preparation 8,100 8,100 0 
Fertilizing 21,880 9,950 (-) 1,930 
Sucker planting  19,700 26,140 (+) 6,440 
Weeding and clearing  16,650 12,510 (-) 4,140 
Total costs  66,330 66,700 (+) 370 
Total income  119,960 195,320 (+) 75,360 
Net income  53,630 128,620 (+) 74,990 
BCR 1.81 2.93  
Source: Bhuiyan, 2006 
 
Orange: Orange is a popular and attractive citrus fruit in Bangladesh. It is produced in a small-
scale in the hills and Sylhet district. Most of its demand is generally met through importation 
from foreign countries including India and China. Orange farmers have taken this cultivation 
as a profitable venture.  
 

Table 4.22 Profitability of orange production in the hill areas of Bangladesh 

Productio
n Year 

Yield 
(No./ha) 

Price 
(Tk/unit) 

Gross return 
(Tk/ha) 

Total cost 
(Tk/ha) 

Net return 
(Tk/ha) 

BCR 
(undiscounted) 

1st year -- -- -- 65330 -65330 -- 
2nd year -- -- -- 52930 -52930 -- 
3rd year -- -- -- 53180 -53180 -- 
4th year 46930 6.50 305045 53620 251425 5.69 
5th year 54340 6.50 353210 57850 295360 6.11 
6th year 61750 6.50 401375 58192 343183 6.90 

7-15th year 74100 6.50 481650 60760 420890 7.93 
16-20th 
year 

49400 6.50 321100 61897 
259203 5.19 

Results: BCR (discounted at 12%) = 3.0, Net present value = Tk.522782, and IRR = 73.0% 
Source: Hossain et al. 2011 
 
The economic analysis of orange cultivation revealed that the initial cost of orange plantation 
was Tk. 52930 and the garden needs maintenance costs up to 3rd year before fruiting. Farmers 
can harvest fruit from forth year to 20th year. The overall financial analysis shows that orange 
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cultivation is highly profitable since its discounted BCR was 3.0 and IRR was 73% (Table 
4.22).   
 
Guava: Guava is one of the most common and popular fruits generally grown in the homestead 
areas of Bangladesh. The total production of guava in the country is 181 thousand MT (BBS, 
2010). Guava is tasty, nutritious and equally liked by all age groups in rural and urban areas.  
An economic study conducted in Pirojpur, Chittagong and Brahmonbaria districts revealed that 
guava cultivation was profitable since the growers received Tk.41367 as net return with a BCR 
of 3.95 (Haque et al. 1996). Another study conducted in Natore and Gazipur district also 
revealed that guava cultivation at farm level is highly profitable (Table 4.23) 
 
Table 4.23 Profitability of guava production in Bangladesh in 2003 

Productio
n Year 

Yield 
(kg/ha) 

Price 
(Tk/ton) 

Gross 
return 

(Tk/ha) 

Total cost 
(Tk/ha) 

Net return 
(Tk/ha) 

BCR 
(undiscounted) 

1st year -- -- -- 37455 -37455 0 
2nd year 6232 4.00 24927 27944 -3017 0.89 
3rd year 19205 4.00 76820 32719 44101 2.35 
4th year 31987 4.00 127949 31739 96210 4.03 
5th year 35230 4.00 140920 29928 110992 4.71 
6th year 22482 4.00 89926 26630 63296 3.38 
Average 19189 4.00 76757 31069 45688 2.47 

Source: Rahman et al. 2003. 
 
Banana: Banana is one of the major and cheapest fruits in Bangladesh containing nearly all 
essential nutrients including minerals and vitamins. It is cultivated throughout the country both 
as sole crop and with inter crop. The present area and production of banana are 53.97 thousand 
hectares and 818.25 thousand MT respectively (BBS, 2010). Sagar and champa are the two 
important common varieties of banana extensively cultivated in Bogra district. Economic study 
showed that the cultivations of these varieties were highly profitable at farm level since the 
farmers received a handsome return from its cultivation and the average BCR was estimated at 
2.85 (Table 4.24).  
 
Table 4.24 Profitability of different varieties of banana cultivation 

Particulars Year: 2000 1997 
Sagar Champa Average 

WI  WOI WI  WOI WI  WOI WOI 
Yield (bunches/ha) 2655 2644 1954 2105 2305 2375 14 ton 
Average price (Tk/bunch) 43.00 52.40 46.25 49.25 44.63 50.83 4.96/kg 
Gross returns (Tk/ha) 172120 138546 116188 103671 144154 121109 69449 

Banana 114165 138546 90373 103671 102269 121109 69449 
Sucker 892 -- -- -- 446 -- -- 
Intercrop 57063 -- 25815 -- 41439 -- -- 

Total variable cost (Tk/ha) 74019 46999 47052 38012 60536 42507 21095 
Gross margin (Tk/ha) 92101 91547 69136 65659 80618 78602 48353 
BCR (over variable cost) 2.33 2.95 2.47 2.72 2.38 2.85 3.29 
Note: WI= With intercrop, WOI = Without intercrop 
Source: Rahman et al. 2000. Anon, 1997 
 
Jackfruit: Jackfruit is the national fruit of Bangladesh. It is also an important cash-generating 
crop in many areas of the country. The jackfruit trees not only provide suitable ecology for the 
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under storey crop but also produce other basic requirements of the growers such as food, 
fodder, fuel wood and timber. It is rich in vitamin A and C, contains moderate qualities of 
minerals and high qualities of protein, calcium, thiamin, riboflavin and carotene than banana, 
but less in nutrition to mango (Hossain et al., 1979).  
 
The study conducted by Hasan et al. (2008) revealed that the initial costs for jackfruit and 
pineapple plantation included saplings, suckers, bamboo stick, fertilizers, land and pit 
preparation, and land rent which was Tk. 40158/ha. Inter-temporal budget for jackfruit-
pineapple agroforestry production system showed that the cash flow in the first year was 
negative, but it became positive from second year and it continued in subsequent years. The 
benefit cost ratio (1.51), net present value (Tk.1,53,720/ha) and internal rate of return (51%) 
clearly indicated the profitability of Jackfruit-pineapple agroforestry production system (Table 
4.25).  
 
Table 4.25 Profitability of jackfruit production with pineapple intercropping for 25 years 

Age of 
orchard  
(year)  

Gross 
cost  

(Taka)  

Gross 
return  
(Taka)  

Cash flow 
(CF) 

(Taka)  

Discounted 
CF at 30% 
DR (Taka)  

Discounted 
CF at 40% 
DR (Taka)  

Discounted 
gross cost  
at 12% DR 

(Taka)  

Discounted 
gross return  
at 12% DR  

(Taka)  

Net Present 
Value of 

Tk. at 12% 
DR (Taka)  

1st year 40158  0  -40158  -40158  -40158  40158  0  -40158  
2nd year 22800  35000  12200  9382  8711  20360  31255  10895  
3rd year 22800  35000  12200  7222  6222  18172  27895  9723  
4th year 23998  35700  11702  5324  4260  17087  25418  8332  
5th year 24148  36000  11852  415  3082  15358  22896  7538  
6-10th year 154176 235000 80824 13117 8050 69357 105617 36260 

11-15th year 216048 335000 118952 5286 2278 55462 85932 30470 
16-20th year 279616 435000 155384 1879 542 40872 63538 22666 
21-25th year 321400 1303000 981600 2175 108 26902 94898 67996 

Total    4641 -6906 303729 457449 153720 
Result: BCR at 12% = 1.51, NPV at 12% = Tk. 1,53,720 per ha, and IRR = 51% 
Source: Hasan et al. 2008 

 
Papaya: Papaya is a popular and year-round fruit in Bangladesh. It is rich in anti-oxidants, (B 
vitamins, folate & pantothenic acid), minerals (potassium & magnesium), fiber and digestive 
enzyme (www.gurumaa.com). The study conducted by Anon (1997) revealed that the financial 
net return of papaya cultivation was Tk. 23126 per hectare. The BCR was 2.48 which found to 
be much higher compared to many other crops in Bangladesh (Table 4.26).   
 
Table 4.26 Profitability of papaya production in the study areas 

Particular Cultivation year 
1997 

Papaya yield (Ton/ha) 18 
Average price (Tk/kg) 2.16 
Gross returns (Tk/ha) 38775 
Total cost of production (Tk/ha) 15649 
Net return (Tk/ha) 23126 
Benefit Cost Ratio 2.48 

Source: Anon, 1997. 
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4.8 Financial Profitability of Poultry Farming  

Broiler: Due to increasing demand for chicken and availability of readymade poultry feed a 
large number of broiler farms has been established and these are running profitably in most 
urban and peri-urban areas of Bangladesh. An attempt has been made to discuss the 
profitability of broiler production in the country. 
 
The gross return of a boiler farm includes the income from sale of live birds, litter & excreta 
and used gunny bags. Again, the major costs incurred for a broiler farm are day-old chick, 
feed, medicine, litter, electricity, transportation and labour. The economic studies conducted in 
the past reveal that the broiler farming in any scale was a profitable business and the level of 
return varied to some extent due to price of input and output. Details can be seen in Table 4.27. 
 
Table 4.27 Financial profitability of broiler farming in Bangladesh, 2002-2009 

Particular Farming year 
2009 2007 2006 2002 

Bird per batch or farm (No.) 500 19211 8018 100 
Total cost (Tk/batch) 63367 2090542 464991 8541 
Average price (Tk/bird) 140.30 109.20 73.51 111.73 
Gross returns (Tk/batch) 70150 2155347 590491 11268 
Net return (Tk/batch) 6783 64805 122500 2727 
Net return (Tk/bird) 13.57 3.37 15.28 27.27 
Benefit cost ratio 1.12 1.03 1.27 1.32 

Source: Sultana, 2009; Rahman, 2007; Hossain, 2006; Miah, 2002 
 
Layer farm: A large number of layer farms have been established on commercial basis in and 
around the cities and towns due to increasing demand for eggs, availability of readymade feed 
and other concerned developments and are operated under intensive management (Miah, 
2002). The rising trend in layer farming in Bangladesh is quite encouraging. The financial 
profitability of layer farming is discussed below based on literature review. 
 
The gross return of a layer farm includes the income from sale of eggs, culls bird, litters and 
used gunny bags. On the other side, the major costs incurred for a layer farm are day-old chick, 
feed, medicine, litter, electricity, transportation and labour. Layer farming was a profitable 
venture since the BCRs were more than unity in all the study years (Table 4.28).  
 
Table 4.28 Financial profitability of commercial layer farming  

Particular Farming year 
2009 2002 1995  1995 

Bird per batch or farm (No.) 1000 100 6704 209 
Total cost (Tk/batch) 1263032 66701 715165 10733 
Average price of culls (Tk/bird) 165 133 48.22 28.92 
Gross returns (Tk/batch) 1439816 118889 874847 14072 
Net return (Tk/batch) 176784 52188 159682 3339 
Net return (Tk/bird) 177 522 23.82 15.98 
Benefit cost ratio 1.14 1.78 1.22 1.31 

   Source: Miah, 2002; Nahar et al. 2009; Alam et al. 1995 
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4.9 Financial Profitability of Livestock Rearing 

Dairy cow rearing: Rearing of dairy cows is an important source of income and employment 
for the agricultural labour force of Bangladesh. Different studies found dairy cow rearing to be 
a profitable business (Rahman et al, 1993; Rahman and Akteruzzaman, 1994; Ashrafuzzaman 
and Rahman, 1995; Alam et al. 1995; Jabbar et al.1997; Jahan, 1995; Rahman et al. 2000).  
 
The incomes from sale of milk, cow dung, draft power and appreciation of calf together 
constitute gross return of a dairy farm. On the other hand, feed, human labour, and veterinary 
care are the major costs. The studies that were conducted between 2002 and 2009 revealed that 
the rearing of dairy cows of both cross-breed and local breed are profitable since the BCRs 
were more than one and ranged from 1.37 to 1.90 (Table 4.29).   
 
Table 4.29 Financial profitability of dairy cow rearing in Bangladesh, 2002-2009 

Particulars Year: 2009 2005 2005 2002 
Local 
breed 

Cross-
breed 

Cross-
breed 

Cross-
breed 

Local 
breed 

Cross-
breed 

1.   Dairy cows per farm (No.) 4.46 4.84 11.53 7.5 1.57 12.62 
2.  Total cost (Tk/farm/year) 70972 160704 269265 208642 15976 529608 
3.  Milk production (litre/farm/year) 1953.5 6664.7 19768 13252 936.6 29217 
4.  Price of milk (Tk/litre) 35.33 35.32 18.90 16.5 19.40 20.81 
5.  Gross returns (Tk/farm/year) 98000 305586 426835 306478 22390 725479 
      Income from milk 69007 235364 373615 218664 18170 618090 
      Other incomes 28993 70222 53220 87815 4220 107389 
6.    Net return (Tk/farm/year) 27028 144882 157570 97837 6414 195871 
7.    Net return (Tk/cow/year) 6060 29934 13666 12867 4085 15521 
8.    Benefit cost ratio 1.38 1.90 1.59 1.45 1.40 1.37 

Source: Miah, 2002; Jahan, 2005; Islam, 2005; Rahman, 2009; Choudhury, 2005 
 
Beef cattle fattening: Cattle fattening for beef production has been recognized as a profitable 
agribusiness sector of the economy with great economic, income, poverty reduction and social 
implications. A large number of farmers involved in cattle fattening just before 3 or 4 months 
of Eid-ul-Azha (Muslim festival), when they sell the animals with profitable prices. Many 
NGOs provide short-term loan to the farmers for this purpose. Generally lower age and weak 
health cattle are considered for fattening for a period of three to seven months. The principal 
costs incurred for beef fattening are balanced feed and veterinary care. Different studies 
revealed beef cattle fattening was a profitable business. Hasan et al. 2011 estimated average net 
return of Tk. 2533 for a beef cattle fattening in Brahmanbaria and Kishoregonj districts. Sarma 
and Ahmed (2011b) estimated net return of Tk. 5500 per cattle. Details can be seen in Table 
4.30. 
 
Table 4.30 Profitability of beef cattle fattening per cattle in the study areas 

Particulars Year: 2011a Year: 2011b 
Landless 
farmer 

Small 
farmers 

Average Small farm 
(5 Cattle) 

Medium farm 
(10 Cattle) 

Average 

Purchase price 
(Tk) 

4740 4782 4761 
9162 8962 9062 

Total cost (Tk) 10598 10015 10307 16649 16149 16399 
Gross returns (Tk) 12653 13027 12840 21967 21830 21899 
Net return (Tk) 2055 3012 2533 5318 5681 5500 
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Benefit cost ratio 1.19 1.30 1.25 1.32 1.35 1.34 
Source: Hasan et al. 2011a, Sarma and Ahmed, 2011b 
Goat rearing: Goat is one of the sub-sectors of livestock and is called poor men’s cow in 
Bangladesh. They are generally reared in traditional backyard allowing them to graze in 
surrounding areas of households. The economic value of goats is accounted for their good 
quality, flavoury tender meat, prolificacy, high fertility, early sexual maturity and good quality 
skin (Khan, 2005). It helps reducing poverty among rural population and earning foreign 
exchange. Different economic studies conducted during 2005-2008 revealed that a goat could 
earn Tk. 727 to Tk. 2111 per year depends on the scale of farming. The BCRs of goat farming 
were found to be more than unity implying that goat farming was a profitable business in the 
country (Table 4.31). 
 
Table 4.31 Profitability of goat farming in Bangladesh, 2005-2008 
 

Particulars Year: 2008 Year: 2006 Year: 2005 
No. of goat per farm 3.4 4.6 2 5 10 3 5 7 
Purchase price  (Tk/farm) --   -- 1705 2650 5580 3300 5600 7800 
Total cost (Tk/farm/year) 6722 11275 6447 11160 22474 16696 27423 31241 
        Variable cost 4633 7905 2367 4230 8542 12328 20223 21397 
        Fixed cost  2089 3370 4080 6931 13933 4368 7200 9844 
Gross returns (Tk/farm/year) 9195 17010 9185 17077 36461 22764 27242 46019 
Net profit (Tk/farm/year) 2473 5735 2738 5917 13987 6068 -181 14778 
Net profit (Tk/goat/year) 727 1247 1369 1183 1399 2023 -36 2111 
Benefit cost ratio 1.37 1.51 1.42 1.53 1.62 1.36 0.99 1.47 

Sources: Khan, 2005; Alam, 2006; Akteruzzaman et al. 2008 
 
4.10 Financial profitability of pond fish culture 

Fishery is one of the sub-sectors of agriculture. This sector plays an important role in 
developing agro-based economic condition of Bangladesh through supplying animal protein, 
increasing employment opportunities, and earning foreign currencies. Pond fish culture has 
been received due attention to meet the growing demand for fish for the increasing population 
of the country as well as its profitability. Islam and Miah (1999) carried out a study on socio-
economic review of DoF and NGO fisheries schemes and found them profitable under both 
DoF and NGO management. Islam (2000) found in his study that the returns per taka 
investment in pond fish farming were Tk.1.25 and 2.83 for men and women contact farmers 
respectively. The study conducted by Biswas et al. (2000) also indicated that pond fish culture 
was highly profitable since the net return of per taka invested was 1.43. The estimated 
profitability scenario of different fish farming studies conducted during 2006-2011 revealed 
that fish farming with different species of fishes were profitable to the farmers (Table 4.32).  
 
Table 4.32 Profitability of fish farming in Bangladesh during 2006-2011 

Particulars 2011 2009 2007 2006 
Farming type Koi fish Rice-

fish 
Pond 
fish 

Shrimp Carp 
fish 

Carp 
fish 

Pangas 

Total cost (Tk/ha) 2135624 61173 212683 106791 114649 88821 637113 
Yield (kg/ha) 22179 4860 4505.16 433.84 4381 3656.2 -- 
Price (Tk/kg) 123.40 24.13 70.00 364.0 45.90 46.99 -- 
Gross return (Tk/ha) 2736869 117280 315361 190815* 201090 171794 837011 
Net return (Tk/ha) 601245 56107 102678 84024 86441 82973 199898 
BCR 1.28 1.92 1.48 1.79 1.75 1.93 1.31 



526 
 

Sources: Sarker, 2011; Yesmin, 2009; Akhter, 2009; Feroz, 2009; Haque, 2007; Nurunnahar et al., 2006; Mian et 
al., 2006  *Note: Income from shrimp was Tk.1,57,978 and from other fish species was Tk.32,837 

 
 

Figure 4.6 Profitability (BCR) radar of crops and non-crop agriculture  

 
 

Figure 4.6 shows the profitability radar screen by varieties of crops and non-crops agriculture. 
It shows that poultry and livestock are among the least profitable agricultural products with 
benefit cost ratio barely crossing one (so is rice). Given this facts and given the other 
information that rice production is widespread and that poultry and livestock rearing is 
promoted by NGOs among the rural households shows that while in terms of profit making, 
neither poultry and livestock nor rice given the best choice to farmers, these are promoted by 
the government and the NGOs is a genuine contradiction. This needs to be clarified and in our 
survey these questions might be answered systematically. 
 
4.11 Economic Profitability of Different Crop Production  

The social or economic profitability of cultivating crops in Bangladesh deviates from financial 
profitability due to various reasons including distortion in input and output markets, 
externalities, and government policy interventions. The economic profitability estimates can 
help in deriving meaningful policy conclusions on how to reorient farming systems toward 
socially profitable pattern. An attempt has been made to review the economic profitabilities of 
different crops which were estimated earlier and has been discussed in the following sections.  
 
 



527 
 

 

Table 4.33  Net economic profitability of different crops cultivation in Bangladesh 
(Figures in Tk/ha) 

Crops Year: 1990-1991 Year: 1996/97-1998/99 
Import parity Non-traded Export parity Import parity Non-traded Export parity 

Rice crops:       

Aus  (HYV) 12681 8833 4738 10763 648 3428 
Aus (Local B.) 3383 -1605 -306 1757 -258 -1838 
Aman (HYV) 16804 12262 7429 19970 14177 9644 
Aman (Pajam) 12824 8997 4924 17413 12056 7863 
Aman (Local T.) 8515 5856 3019 10105 6682 4003 
Boro (HYV) 16485 11132 5442 18172 12047 7254 
Boro (Local T.) 9170 6554 3763 9245 6156 3758 
Wheat 1757 -- -- 6540 -- -- 
Cash crops:       
Jute -- -- 10822 -- -- 11140 
Tobacco -- -- 83537 -- -- 91212 
Sugarcane 3106 -- -- 33323 -- -- 
Cotton 16625 -- -- 16886 -- -- 
Oilseeds:       
Mustard (oil) -2907 -- -- -2747 -- -- 
Sesame (oil) -6692 -- -- -6463 -- -- 
Linseed (oil) -719 -- -- -597 -- -- 
Pulses:       
Lentil 10131 -- 6320 14543 -- 9715 
Chickpea 7698 -- -- 12184 -- 7826 
Vetch 7979 -- -- 8551 -- 5454 
Spices:       
Chili 8522 -- -- 6549 -- -- 
Onion 36697 -- -- 86322 -- -- 
Vegetables:       
HYV Potato (fresh) -- 26402 -- 184665 81702 26788 
Brinjal -- 48246 274623 -- -- 322014 
Radish -- 21608 241102 -- -- 351669 
Cucumber -- 37858 191219 -- -- 194865 
Barbati -- 46245 167244 -- -- 207248 
Arum -- 51305 -- -- -- 328966 
Tomato -- 88775 -- -- -- 553940 
Cabbage -- 50657 -- -- -- 498056 

Source: Year 1990-91 (Mahmud et al., 1994); Year 1996/97-1998/99 (Shabuddin and Dorosh, 2002) 
 
Rice crops: Mahmud et al. (1994) and Shabuddin and Dorosh (2002) estimated the net 
economic profitability of different crops at both import and export parity prices (Table 5.33). 
Their studies revealed that the economic returns calculated for all varieties of rice were much 
higher at import parity price and non-traded situation, but the picture found to be completely 
different at export parity price. When export parity price was considered, the economic returns 
found to be much lower than its corresponding financial returns.  
 
Cash crops: Both the above mentioned studies estimated the economic profitability of jute and 
tobacco production at export parity prices, whereas import parity prices were considered for 
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sugarcane and cotton cultivation. The economic profitability of jute and tobacco was much 
higher than its financial returns. Whereas, reverse situation was observed in the case of 
sugarcane and cotton production.  
 
Oilseed and pulse crops: Mustard occupies the largest share of oilseed production in 
Bangladesh. Along with other two oilseed crops, mustard showed negative economic returns at 
import parity price, but financial profitability of these crops were positive. Unlike oilseeds, 
pulses appear to be strongly competitive as a non-irrigated Rabi crops in terms of both 
financial and economic profitability (Mahmud et al.1994). At import parity price level, the 
economic profitability of pulses was higher compared to financial profitability.  
 
Spices crops: The economic profitability of chili and onion was much lower than their 
financial returns. Because of higher domestic prices, spices especially chili is highly 
competitive with other Rabi crops.  
 
Vegetable crops: Potato is extensively used as vegetable in Bangladesh. Mahmud et al. (1994) 
treated potato as a non-traded product for economic evaluation. But Shabuddin and Dorosh 
(2002) estimated its potential economic return under alternative import and export regimes. In 
both the studies the economic profitability was much higher than its financial returns. Other 
vegetables appeared to be highly competitive in terms of both financial and economic returns 
in their studies. The economic profitability of vegetable production for export appears to be 
amazingly high as compared with most other crops (Table 4.33).  
 
4.12 Impact of Policies on Agricultural Incentives  

Alam (2003) and Rashid et al. (2009) estimated the impact of government policy on the 
financial incentives for the production of selected commodities by calculating Nominal 
Protection Co-efficient (NPC); Nominal Rate of Protection (NRP); Effective Protection Co-
efficient (EPC) and Effective Rate of Protection (ERP). They used f.o.b. world prices at the 
port of a significant exporting country and brought these prices to the import parity level 
assuming that imports compete with domestic production at the producer level. A NPC of 
greater than one indicates that the government has protected domestic production by raising its 
financial price in the domestic market above its economic price. Again, an EPC of less than 
one for a crop implies that the domestic market for that crop is not protected and the crop 
requires substantial protection in future for import substitution.   
 
Data presented in Table 4.34 shows that NPCs were less than one and NPRs were negative for 
all types of rice for most of the years for both import and export parity. It means that domestic 
rice production was taxed and consumers were subsidized. Again, the border price of wheat 
maize, potato and lentil at producer level measured at official exchange rate was mostly higher 
than the domestic producer price (Table 4.35). They reexamined the estimated NPCs by 
workout EPCs. The EPCs shown in Table 36 were mostly less than one and ERPs were 
negative for the aforesaid crops, except coarse rice production during 2005-07. This implies 
the domestic market of those commodities was not protected. Domestic production of these 
commodities may require substantial protection in future for import substitution. 
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Table 4.34 Nominal rate of protection of rice crops at official exchange rate 

 
Year 

Coarse rice Aromatic fine rice Non-aromatic fine rice 
Import parity Export parity Import parity Export parity Import parity Export parity 
NPC NRP NPC NRP NPC NRP NPC NRP NPC NRP NPC NRP 

2005 1.024 0.024 1.186 0.186 0.577 -0.423 0.440 -0.560 0.438 -0.562 0.970 -0.029 
2006 1.087 0.087 1.262 0.262 0.423 -0.577 0.527 -0.473 0.440 -0.560 1.042  0.042 
2007 1.044 0.044 1.190 0.190 0.408 -0.592 0.501 -0.499 0.406 -0.594 0.772 -0.227 
2008 0.915 -0.085 1.000 0.000 0.458 -0.542 0.453 -0.457 0.437 -0.563 0.444 -0.555 
2009 0.953 -0.047 1.046 0.046 0.362 -0.638 0.449 -0.551 0.463 -0.537 0.644 -0.355 
Source: Rashid et al. 2009 
 
Table 4.35 Nominal rate of protection for some non-rice crops at official exchange rate 

 
Year 

Wheat Maize Potato Lentil 
Import parity Import parity Import parity Import parity 

NPC NRP NPC NRP NPC NRP NPC NRP 
1974-2001 - - 0.836 -0.164 0.351 -0.649 0.784 -0.216 
2005 0.889 -0.110 0.892 -0.108 0.339 -0.660 0.751 -0.248 
2006 0.993 -0.006 0.908 -0.092 0.324 -0.675 0.675 -0.324 
2007 0.918 -0.081 0.790 -0.210 0.310 -0.689 0.720 -0.279 
2008 0.735 -0.264 0.583 -0.417 0.297 -0.702 0.653 -0.346 
2009 0.815 -0.184 0.595 -0.404 0.286 -0.713 0.430 -0.569 

Source: Rashid et al. 2009; Data for year 1974-2001 (Alam, 2003) 
 
 

Table 4.36 Effective rates of protection for selected agricultural commodities 

 
Year 

Coarse rice Aromatic fine rice Non-aromatic fine rice 
Import parity Export parity Import parity Export parity Import parity Export parity 
EPC ERP EPC ERP EPC ERP EPC ERP EPC ERP EPC ERP 

2005 1.06 0.06 1.24 0.24 0.43 -0.57 0.64 -0.36 0.85 -0.15 0.43 -0.57 
2006 1.13 0.13 1.33 0.33 0.43 -0.57 0.63 -0.37 0.42 -0.58 0.52 -0.48 
2007 1.08 0.08 1.24 0.24 0.40 -0.60 0.57 -0.43 0.40 -0.60 0.49 -0.51 
2008 0.94 -0.06 1.03 0.03 0.43 -0.57 0.44 -0.56 0.45 -0.55 0.54 -0.46 
2009 0.94 -0.06 1.04 0.04 0.41 -0.59 0.58 -0.42 0.34 -0.66 0.43 -0.57 
Source: Rashid et al. 2009 
 
Table 4.36 Contd……. 
 
Year 

Wheat Maize Potato Lentil 
Import parity Import parity Import parity Import parity 

EPC ERP EPC ERP EPC ERP EPC ERP 
2005 0.92 -0.07 0.94 -0.05 0.31 -0.68 0.75 -0.24 
2006 1.04 0.04 0.95 -0.04 0.30 -0.69 0.69 -0.32 
2007 0.94 -0.05 0.79 -0.20 0.28 -0.71 0.72 -0.27 
2008 0.73 -0.27 0.55 -0.44 0.27 -0.72 0.65 -0.34 
2009 0.80 -0.19 0.54 -0.45 0.24 -0.75 0.38 -0.61 
Source: Rashid et al. 2009 
 
4.13 Comparative Advantages of Cultivating Crops  

A measure of comparative advantage was used in many economic studies to examine the 
efficiency of using resources to produce a product at home instead of importing the same from 
abroad. It is known as domestic resource cost (DRC) which is equals to the cost of domestic 
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resources and non-traded inputs for producing one unit of output less tradable inputs. A DRC 
ratio of less than one implies that the production is efficient and makes positive contribution to 
domestic value added. In contrast, a DRC of greater than one indicates that the commodity 
should not be produced domestically instead of importation.  
 
Shabuddin and Dorosh (2002) estimated DRC for producing different rice and non-rice crops 
at import, export and non-traded levels during 1996/97 - 1998/99. The estimated DRCs of 
various rice (except local varieties of Aus and Aman) were less than unity under import parity 
price. This implies that the government should give emphasis on attainment of self-sufficiency 
in rice production rather than import from foreign countries. Again, the DRCs under the export 
parity price were mostly greater than one (excepting HYV Aman) indicating that there was 
hardly any economic ground of production of rice for export from a strictly efficiency point of 
view (Table 4.37). 
 
Table 4.37 Domestic resource costs of different crops in Bangladesh: 1996/97-1998/99 

Crops Domestic Resource Costs 
Import parity Non-traded Export parity 

Aus (HYV) 0.82 1.04 1.30 
Aus (Local B.) 1.25 1.55 1.91 
Aman (HYV) 0.61 0.75 0.93 
Aman (Pajam) 0.67 0.84 1.03 
Aman (Local T.) 1.04 1.28 1.57 
Boro (HYV) 0.70 0.89 1.12 
Boro (Local T.) 0.93 1.15 1.40 
Wheat 0.89 -- -- 
Cotton 0.55 -- -- 
Jute -- -- 0.80 
Tobacco -- -- 0.21 
Mustard 1.25 -- -- 
Sesame 1.75 -- -- 
Linseed 0.86 -- -- 
Lentil 0.43 -- 0.56 
Chickpea 0.44 -- 0.57 
Vetch 0.62 -- 0.81 
Chili 1.11 -- -- 
Onion 0.25 -- -- 
HYV Potato (fresh) 0.18 0.33 0.63 
Brinjal -- -- 0.10 
Radish -- -- 0.07 
Cucumber -- -- 0.11 
Barbati -- -- 0.12 
Arum -- -- 0.07 
Tomato -- -- 0.05 
Cabbage -- -- 0.05 

Source: Shabuddin and Dorosh, 2002 
 
Rashid et al. (2009) estimated DRC for rice, wheat, maize, potato and lentil production for the 
period of 2005 to 2009 at import and export parity prices (Table 4.38). The estimated DRCs for 
rice production were less than unity under both import and export parity prices implying that 
the country had comparative advantage in rice production for import substitution and export 
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promotion. Again, the other estimates of DRCs were also less than unity at import parity price 
indicating Bangladesh had comparative advantage in producing wheat, potato and lentil and 
would be highly efficient for import substitution. These results were also supported by the 
findings of Talukder et al. (2004). 
 
Karim et al. (2011) estimated DRCs of producing thirteen types of vegetables using f.o.b. 
prices at airport. The estimated values were less than unity indicating that Bangladesh had 
comparative advantage in vegetable production for import substitution and export promotion 
(Table 4.39). 
 
Table 4.38 Domestic resource costs of selected crops in Bangladesh: 2005-2009 

Crops 2005 2006 2007 2008 2009 
Fine rice      

Import parity 0.570 0.621 0.612 0.279 0.561 
Export parity 0.857 0.900 0.882 0.285 0.800 

Aromatic rice      
Import parity 0.474 0.347 0.325 0.131 0.406 
Export parity 0.474 0.188 0.153 0.108 0.354 

Coarse rice      
Import parity 0.681 0.738 0.680 0.482 0.433 
Export parity 0.798 0.868 0.783 0.529 0.477 

Wheat      
Import parity 0.704 0.659 0.513 0.352 0.822 

Maize      
Import parity 1.149 1.067 0.822 0.535 0.568 

Potato      
Import parity 0.374 0.380 0.385 0.391 0.388 

Lentil      
Import parity 0.308 0.258 0.259 0.221 0.429 

Source: Rashid et al. 2009 
 
Table 4.39 Domestic resource costs of different vegetable crops in Bangladesh: 2005-2006 

Vegetables Cost of non-traded 
inputs (Tk/MT) 

Costs of traded 
inputs (Tk/MT) 

f.o.b price at 
airport (Tk/MT) 

DRC 

1. Snake gourd 2379 293 15600 0.16 
2. Brinjal 4177 1045 25250 0.17 
3. Yeardlong bean 3359 1233 20500 0.17 
4. Okra 4085 1661 17950 0.25 
5. Potato 4692 913 18000 0.27 
6. Cucumber 5502 329 17900 0.31 
7. Country bean 8638 455 24100 0.37 
8. Teasle gourd 16460 1422 35400 0.48 
9. White gourd 9524 455 17640 0.55 
10. Pointed gourd 11292 2039 20850 0.60 
11. Bitter gourd 14695 1451 24780 0.63 

Source: Karim et al. 2011 
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Chapter V 
 

TREND AND GROWTH PERFORMANCE IN AGRICULTURE 

In Bangladesh, the land area under agricultural production has been shrinking. Annual loss of 
agricultural land is nearly 80,000 hectares per annum. Given this, there is little scope for 
expansion of agricultural land in Bangladesh.  The alternative is intensification of agricultural 
production and/or vertical expansion of agriculture through investment and also adoption of 
technologies. There is ample scope for increasing the physical yields of particular crops and 
non-crop enterprises through changing cropping patterns and crop varieties. In this section, an 
attempt is made to analyze the trend and annual growth of area, production and yield of 
different crop and non-crop enterprises for 1990-2009 by regions of Bangladesh. 
 

5.1 Trends of Major Crops and Non-Crops Enterprises 
 

To understand and to compare changes over time, a general index on area, production and 
yield has been presented in the tables below.  At the same time since acreage, production and 
also yield varies between years, the study used an average in 5 years to measure trends and 
changes.  Consequently, 1990-1995 averages are taken as the base year in the index and hence 
are equal to 100.  Subsequent index values are measured based on this.   
 

Cereal crops 

Rice: The indices constructed for area, production and yield of rice for Bangladesh showed an 
increasing trend over the period from 1990 to 2009. In just 20 years time, from 1990 to 2009, 
total acreage went up to 69%, production increased by 140%, and yield increased 42% for the 
country. In terms of acreage, Dhaka, Chittagong and Sylhet divisions manifested a net fall 
while Rajshahi had the highest increase in rice acreage.  The acreage increase in mainly due to 
expansion of cropping intensity.  Yield increase is also significant in all divisions but there are 
differences between them too which is reflects both technological changes taking place in the 
rice agriculture as  well as differences in suitability of land for rice cultivation. (Table 5. 
 
Table 5.1  Index of area, production and yield of rice crops 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(2437692) 

100 
(4114112) 

100 
(6219832) 

100 
(3168043) 

100 
(3496853) 

100 
(2133824) 

100 
(3683137) 

100 
(6362914) 

1995-1999 97 96 99 95 101 106 96 114 
2000-2004 104 100 107 104 115 101 104 147 
2005-2009 105 92 99 106 120 96 109 169 

Production 
        1990-1994 100 

(1291896 
100 

(3149820) 
100 

(4390888) 
100 

(2286037) 
100 

(2879079) 
100 

(1316327) 
100 

(2755517) 
100 

(6537116) 
1995-1999 87 99 104 104 105 116 101 122 
2000-2004 130 126 144 143 144 138 129 183 
2005-2009 135 124 158 162 175 148 162 240 

Yield 
        1990-1994 100 

(0.53) 
100 

(0.76) 
100 

(0.71) 
100 

(0.72) 
100 

(0.82) 
100 

(0.62) 
100 

(0.75) 
100 

(1.02) 
1995-1999 90 103 105 109 104 109 105 107 
2000-2004 125 125 135 137 124 137 124 124 
2005-2009 129 135 159 153 145 154 148 142 

Note: Figures within parentheses indicate5 (five) years of average.  
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Wheat: The overall changes in the indices show that wheat area has drastically declined 
throughout the country over the past 20 years. Wheat is traditionally a competitor to maize in 
terms of land use.  The decline generally reflects that as the profitability of maize has increased 
(shown in the previous chapter) there has been a gradual switch of land use from wheat to 
maize. The indices of production and yield of wheat significantly decreased over the period 
from 2005-2009 for all the divisions (Table 5.2).  Yield decline is a puzzle.  This needs to be 
understood clearly.  With adoption of new technologies, wheat yield are expected to rise.  It 
might be due to shifting of wheat cultivation to poor quality land as better land is shifted to 
maize cultivation. This hypothesis needs to be tested in our field survey.  

Table 5.2  Index of area, production and yield of wheat 
Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(13090) 

100 
(125665) 

100 
(361686) 

100 
(235776) 

100 
(364200) 

100 
(18950) 

100 
(372668) 

100 
(1491430) 

1995-1999 136 102 120 127 131 47 128 124 
2000-2004 151 90 113 102 133 35 149 122 
2005-2009 68 44 64 65 88 18 87 74 

Production                 

1990-1994 100 
(7278) 

100 
(85662) 

100 
(242196) 

100 
(174726) 

100 
(260416) 

100 
(11366) 

100 
(271564) 

100 
(1053204) 

1995-1999 172 133 141 156 154 54 150 148 
2000-2004 194 100 126 126 169 49 186 150 
2005-2009 83 38 65 68 102 21 90 79 

Yield                 

1990-1994 100 
(0.56) 

100 
(0.7) 

100 
(0.67) 

100 
(0.74) 

100 
(0.71) 

100 
(0.6) 

100 
(1.45) 

100 
(0.71) 

1995-1999 126 127 117 123 117 116 116 119 
2000-2004 127 108 112 124 128 137 124 122 
2005-2009 121 85 102 107 118 118 103 108 

Note: Figures within parentheses indicate 5 (five) years of average.  
 
Maize: In the case of maize, values of the indices generally fell in the first 10 year since 1990 
but it rose dramatically in the next 10 years period. Such a very high increasing trend of area, 
production and yield of maize is generally attributed to the rapid expansion of maize 
production from a very low base. Also with increase in acreage improved seed became 
available to the farmers and hence a dramatic rise in yield is also observed.  It shall be noted 
that unlike other crops, maize seeds are be produced by maize farmers but are produced by 
designated ‘seed growers’ and so it is relatively easier to introduce improved variety of seed 
among maize growers (Table 5.3). 
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Table 5.3  Index of area, production and yield of maize 
Time 
period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 

Area                 

1990-1994 -- 
100 

(5644) 
100 

(454) 
100 

(112) 
100 

(891) -- 
100 

(327) 
100 

(7416) 
1995-1999 -- 79 50 216 54 -- 213 83 
2000-2004 -- 112 1642 15150 1199 -- 3392 660 
2005-2009 -- 264 5947 63435 7316 -- 46100 4443 

Production                 
1990-1994 -- 100 (2292) 100(182) 100(79) 100(272) -- 100(104) 100(2925) 
1995-1999 -- 80 61 206 64 -- 252 87 
2000-2004 -- 136 5602 48652 6988 -- 15967 2991 
2005-2009 -- 924 29148 199123 59281 -- 381689 26345 

Yield                 

1990-1994 -- 
100 

(0.41) 
100 

(0.42) 
100 

(0.69) 
100 
(0.3) -- 

100 
(0.63) 

100 
(0.39) 

1995-1999 -- 101 118 96 119 -- 116 105 
2000-2004 -- 119 299 235 392 -- 402 337 
2005-2009 -- 345 470 314 804 -- 814 582 

Note: Figures within parentheses indicate 5 (five) years of average.  

Sugarcane: Area, production and yield indices of sugarcane showed a declining trend the past two 
decades. It is true in all divisions except Rajshahi, Sylhet and Chittagong where indices are mixed.  In 
Sylhet are index increased initially and then fell but overall remain above the 1990 level, however, both 
production and yield declined.  In Chittagong, area increased and then fell but production and yield 
showed a declining trend (Table 5.4).  Sugarcane has been a cash crop for farmers for many years but it 
has now been replaced by other crops and so farmers are losing interest in production of sugarcane.  At 
the same time, yield has been declining which means that without significant rise in yield rate (through 
research) it is heading towards a gradual decline.  

  Table 5.4  Index of area, production and yield of sugarcane 

Time 
period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 

Area               
 1990-1994 100 

(9942) 
100 

(11689) 
100 

(115027) 
100 

(97844) 
100 

(138265) 
100 

(3967) 
100 

(79020) 
100 

(459754) 
1995-1999 52 97 96 98 99 104 90 95 
2000-2004 37 105 95 86 95 109 84 89 
2005-2009 25 99 75 68 96 103 76 63 
Production               

 1990-1994 100 
(120832) 

100 
(158014) 

100 
(1665009) 

100 
(1748354) 

100 
(2403417) 

100 
(32869) 

100 
(1305734) 

100 
(7433633) 

1995-1999 48 92 93 160 97 101 96 98 
2000-2004 27 89 94 97 93 106 76 90 
2005-2009 13 71 66 66 102 47 64 61 
Yield 

        1990-1994 100 
(12.21) 

100 
(13.58) 

100 
(14.54) 

100 
(17.87) 

100 
(17.38) 

100 
(8.27) 

100 
(33.95) 

100 
(16.17) 

1995-1999 90 94 96 164 99 97 107 104 
2000-2004 72 84 99 112 98 98 93 101 
2005-2009 49 72 87 97 105 45 86 

 Note: Figures within parentheses indicate 5 (five) years of average.  
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Fruits: Fruits are high value crops to the farmers. A variety of seasonal and year-round fruits 
are produced in Bangladesh. Mango, jackfruit, pineapple, banana, guava, and jujube are the 
common and popular fruits in Bangladesh. The overall area and production indices prepared 
for mango in Bangladesh represent an increasing trend over the period from 1995-1999 to 
2005-2009.  

Table 5.5  Index of area, production and yield of mango 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area         

1990-1994 100 
(7078) 

100 
(16892) 

100 
(25321) 

100 
(12276) 

100 
(33379) 

100 
(8537) 

100 
(16830) 

100 
(120314) 

1995-1999 103 105 104 103 100 112 100 103 
2000-2004 103 107 105 104 102 111 92 103 
2005-2009 26 94 110 128 153 127 101 117 

Production                

1990-1994 100 
(11998) 

100 
(19682) 

100 
(31096) 

100 
(15756) 

100 
(65629) 

100 
(14057) 

100 
(21774) 

100 
(179993) 

1995-1999 82 104 103 107 108 108 95 103 
2000-2004 98 118 114 115 123 111 107 115 
2005-2009 24 340 184 383 376 194 132 272 

Note: Figures within parentheses indicate 5 (five) years of average.  
 
In mango production Rajshahi produces nearly one-third of the total production. Both Rajshahi 
and Khulna showed a dramatic rise in mango production while in Sylhet and also in Dhaka it 
has nearly doubled.  Production fell dramatically in Barisal where mango farming is probably 
replaced by other cash crops (Table 5.5).  Mango production received a boost with introduction 
of improved varieties in the last decade. 

The overall indices constructed for Jackfruit area and production in Bangladesh also shows an 
increasing trend over the period from 1995 to 2009. The increasing trend of jackfruit 
production is much higher than that of area trend showing gains in yield. Similar trends for 
area and production were found among different divisions with slight exceptions (Table 5.6).  
Interestingly Barisal division shows a dramatic increase in production of jackfruit in the past 
two decades. 

Table 5.6  Index of area, production and yield of jackfruit 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area         

1990-1994 100 
(2554) 

100 
(12972) 

100 
(17189) 

100 
(9419) 

100 
(6115) 

100 
(4539) 

100 
(8883) 

100 
(61671) 

1995-1999 105 106 109 102 107 100 102 105 
2000-2004 109 108 113 106 112 100 103 108 
2005-2009 121 110 117 109 127 103 109 113 

Production         

1990-1994 100 
(3728) 

100 
(42988) 

100 
(82010) 

100 
(45709) 

100 
(20559) 

100 
(24684) 

100 
(35255) 

100 
(254934) 

1995-1999 109 104 107 99 106 99 102 104 
2000-2004 105 108 115 100 109 99 103 107 
2005-2009 213 106 123 107 163 102 108 118 

Note: Figures within parentheses indicate 5 (five) years of average.  
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The overall indices constructed for banana area and production in Bangladesh showed an 
impressive increasing trend throughout the period of 1995 to 2009. The area and production 
indices of banana for Dhaka, Khulna and Rajshahi represent higher trend compared to other 
divisions (Table 5.7).  
 
The overall indices for pineapple area and production represent an increasing trend in 
Bangladesh throughout the period from 1995 to 2009. Similar increasing trends were found 
only in Dhaka division during the same period whereas production and acreage declined in all 
other divisions including Sylhet division which is the heartland of pineapple production (Table 
5.8).   

Table 5.7  Index of area, production and yield of banana 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(20340) 

100 
(25284) 

100 
(18293) 

100 
(11516) 

100 
(8669) 

100 
(2688) 

100 
(9615) 

100 
(96367) 

1995-1999 96 102 105 106 105 90 99 101 
2000-2004 99 106 125 141 126 73 115 114 
2005-2009 83 95 247 232 133 51 110 141 

Production  
       1990-1994 100 

(121505) 
100 

(211423) 
100 

(119889) 
100 

(58086) 
100 

(51085) 
100 

(17128) 
100 

(49792) 
100 

(630918) 
1995-1999 95 93 100 106 104 97 100 98 
2000-2004 83 71 116 181 135 71 121 101 
2005-2009 54 60 275 384 162 28 144 118 

Note: Figures within parentheses indicate 5 (five) years of average.  

 

Table 5.8  Index of area, production and yield of pineapple 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(922) 

100 
(12003) 

100 
(10091) 

100 
(772) 

100 
(398) 

100 
(8908) 

100 
(974) 

100 
(34084) 

1995-1999 89 96 107 107 76 101 93 100 
2000-2004 92 102 127 101 72 95 96 107 
2005-2009 62 82 243 58 52 60 74 122 

Production  
       1990-1994 100 

(1878) 
100 

(48437) 
100 

(49432) 
100 

(1878) 
100 

(770) 
100 

(49058) 
100 

(1760) 
100 

(153307) 
1995-1999 94 98 91 110 72 97 102 97 
2000-2004 93 122 113 132 70 90 111 108 

  2005-2009 52 101 324 95 66 40 98 152 
Note: Figures within parentheses indicate 5 (five) years of average.  
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Vegetables: The overall indices constructed for area, production and yield of okra and 
cauliflower represented an impressive increasing trend over the period from 1990-1994 to 
2005-2009 in Bangladesh which might be due to higher profitability of these two crops. 
Similar types of trends were found in all the divisions for these vegetables. Although the yield 
indices across the divisions represent a fluctuating trend over the period from 1995-1999 to 
2000-2004, but increasing trends were prevailed during 2005-2009 (Table 5.9 and 5.10).  

Table 5.9  Index of area, production and yield of okra 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(607) 

100 
(2281) 

100 
(2595) 

100 
(1777) 

100 
(1176) 

100 
(421) 

100 
(1172) 

100 
(10029) 

1995-1999 119 127 136 127 122 101 133 128 
2000-2004 137 168 173 154 158 122 163 161 
2005-2009 170 196 250 237 254 131 229 225 

Production 
        1990-1994 100 

(691) 
100 

(3223) 
100 

(3018) 
100 

(2476) 
100 

(1426) 
100 

(467) 
100 

(1312) 
100 

(12613) 
1995-1999 127 125 139 140 118 126 129 131 
2000-2004 163 160 174 167 173 121 169 166 
2005-2009 185 198 290 398 328 140 268 278 

Yield 
        1990-1994 100 

(1.14) 
100 

(1.41) 
100 

(1.15) 
100 

(1.39) 
100 

(1.21) 
100 

(1.11) 
100 

(2.26) 
100 

(1.25) 
1995-1999 107 98 103 110 96 123 93 103 
2000-2004 119 95 101 108 108 99 100 103 
2005-2009 109 101 115 166 128 167 115 123 

Note: Figures within parentheses indicate 5 (five) years of average.  
 
Table 5.10  Index of area, production and yield of cauliflower 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(590) 

100 
(3280) 

100 
(5482) 

100 
(4703) 

100 
(3142) 

100 
(953) 

100 
(3397) 

100 
(21547) 

1995-1999 111 115 121 121 101 90 113 114 
2000-2004 129 129 141 129 119 104 124 129 
2005-2009 171 174 186 166 163 154 171 172 

Production 
        1990-1994 100 

(974) 
100 

(11427) 
100 

(16207) 
100 

(16161) 
100 

(8360) 
100 

(3114) 
100 

(11908) 
100 

(68184) 
1995-1999 119 118 119 120 96 98 101 112 
2000-2004 192 130 147 120 116 117 103 125 
2005-2009 222 176 261 204 209 197 157 205 

Yield 
        1990-1994 100 

(1.66) 
100 

(3.48) 
100 

(2.96) 
100 

(3.43) 
100 

(2.66) 
100 

(3.27) 
100 

(6.68) 
100 

(3.16) 
1995-1999 107 103 97 99 94 109 91 98 
2000-2004 149 101 103 92 96 113 86 97 
2005-2009 128 102 139 123 128 127 95 119 

Note: Figures within parentheses indicate 5 (five) years of average.  
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Indices of production, acreage and yield show that over the past two decades, brinjal 
production and area increased but increase in yield is not significant. Consequently, it is 
possible that increase in acreage is mainly driven by profitability led by price rise. (Table 
5.11).   

Table 5.11  Index of area, production and yield of brinjal 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(2599) 

100 
(11857) 

100 
(17796) 

100 
(13744) 

100 
(13769) 

100 
(2274) 

100 
(9530) 

100 
(47359) 

1995-1999 129 133 141 123 98 145 143 128 
2000-2004 227 321 239 160 123 282 252 213 
2005-2009 158 212 197 173 124 155 154 161 

Production 
        1990-1994 100 

(3920) 
100 

(34957) 
100 

(41383) 
100 

(37958) 
100 

(37105) 
100 

(6299) 
100 

(24341) 
100 

(131413) 
1995-1999 128 117 144 138 97 118 129 123 
2000-2004 228 270 232 161 117 265 229 199 
2005-2009 193 180 224 223 128 115 139 167 

Yield 
        1990-1994 100 

(1.51) 
100 

(2.94) 
100 

(2.32) 
100 

(2.75) 
100 

(2.69) 
100 

(2.77) 
100 

(2.55) 
100 

(2.77) 
1995-1999 101 90 102 113 99 80 90 97 
2000-2004 101 84 97 101 95 94 91 94 
2005-2009 124 85 115 129 103 75 90 105 

Note: Figures within parentheses indicate 5 (five) years of average.  
 

Table 5.12  Index of area, production and yield of bitter gourd 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(586) 

100 
(2319) 

100 
(3267) 

100 
(1686) 

100 
(2019) 

100 
(357) 

100 
(1948) 

100 
(12184) 

1995-1999 93 118 114 115 99 100 108 110 
2000-2004 106 141 126 131 98 115 97 119 
2005-2009 153 170 163 198 145 120 141 129 

Production 
        1990-1994 100 

(854) 
100 

(4145) 
100 

(4921) 
100 

(2478) 
100 

(3063) 
100 

(518) 
100 

(2895) 
100 

(18947) 
1995-1999 82 126 109 116 102 81 110 110 
2000-2004 105 149 110 118 105 90 107 117 
2005-2009 135 181 143 319 199 104 162 147 

Yield 
        1990-1994 100 

(1.45) 
100 

(1.79) 
100 
(1.5) 

100 
(1.47) 

100 
(1.52) 

100 
(1.44) 

100 
(2.9) 

100 
(1.55) 

1995-1999 88 106 95 101 103 81 101 100 
2000-2004 100 106 88 91 107 78 104 98 
2005-2009 88 107 87 161 136 86 120 92 

Note: Figures within parentheses indicate 5 (five) years of average.  
 
The indices for area, production and yield of bitter gourd are shown in Table 5.12. The overall 
area and production indices represent an increasing trend, but productivity index showed a 
decreasing trend during the period from 1990-1994 to 2005-2009. Similar types of trends were 
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found over the period mentioned above for all the divisions. The productivity indices showed 
an increasing trend only for Rajshahi, Sylhet and Chittagong division over the above 
mentioned period. Again, there is no increase in yield in bitter gourd production over the past 
two decades indicating that increase in production and acreage is possibly driven by price rise. 

The overall indices of area, production and yield of Pointed Gourd (Potol) represented an 
impressive increasing trend over the period considered for the study. But the indices of area, 
production and yield of pointed gourd constructed for different divisions represent fluctuating 
trend over the period (Table 5.13). 

Table 5.13  Index of area, production and yield of Pointed Gourd  

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 -- 100 
(147) 

100 
(1632) 

100 
(2528) 

100 
(3406) -- 100 

(2219) 
100 

(9949) 
1995-1999 -- 117 149 121 133 -- 133 132 
2000-2004 -- 167 211 113 160 -- 263 181 
2005-2009 -- 64 193 344 200 -- 197 233 

Production 
 

        
 

    

1990-1994 -- 100 
(311) 

100 
(2674) 

100 
(4902) 

100 
(8088) -- 100 

(4819) 
100 

(20775) 
1995-1999 -- 86 158 143 130 -- 139 138 
2000-2004 -- 102 224 139 163 -- 285 193 
2005-2009 -- 44 202 636 239 -- 220 321 

Yield           
 

    

1990-1994 -- 100 
(2.1) 

100 
(1.63) 

100 
(1.94) 

100 
(2.37) -- 100 

(4.24) 
100 

(2.08) 
1995-1999 -- 81 106 118 98 -- 102 105 
2000-2004 -- 62 107 122 102 -- 104 107 
2005-2009 -- 69 105 185 119 -- 111 138 

Note: Figures within parentheses indicate 5 (five) years of average.  
 
The overall indices of area, production and yield of radish showed no significant change took 

place in production or acreage of radish production over the past two decades. At the same 

time, its yield per hectare declined in this period except in Khulna (Table 5.14). 

 
The overall indices of area, production and yield of potato represented an exciting increasing 

trends over the period from 1990-1994 to 2000-2009 and this was true for all the divisions with 

slight exceptions found for area in Khulna and Sylhet (Table 5.15). 
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Table 5.14  Index of area, production and yield of radish 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(3600) 

100 
(12029) 

100 
(12198) 

100 
(6281) 

100 
(7023) 

100 
(3539) 

100 
(5555) 

100 
(50201) 

1995-1999 101 107 114 106 96 92 102 105 
2000-2004 98 118 124 112 96 90 108 111 
2005-2009 90 118 145 149 110 114 124 101 

Production 
        1990-1994 100 

(10953) 
100 

(63692) 
100 

(45948) 
100 

(21025) 
100 

(24152) 
100 

(13841) 
100 

(17572) 
100 

(175903) 
1995-1999 107 77 112 123 97 100 98 110 
2000-2004 98 88 121 128 90 92 109 115 
2005-2009 78 89 144 198 110 118 130 109 

Yield 
        1990-1994 100 

(3.04) 
100 

(5.32) 
100 

(3.76) 
100 

(3.35) 
100 

(3.43) 
100 

(3.91) 
100 

(6.19) 
100 
(3.5) 

1995-1999 106 72 99 116 101 108 94 104 
2000-2004 100 74 97 114 93 103 100 104 
2005-2009 87 75 99 133 101 104 106 86 

Note: Figures within parentheses indicate 5 (five) years of average.  
 
Table 5.15:  Index of area, production and yield of potato 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(3052) 

100 
(57608) 

100 
(92138) 

100 
(14692) 

100 
(76674) 

100 
(12682) 

100 
(54051) 

100 
(310897) 

1995-1999 206 111 125 159 114 123 135 124 
2000-2004 392 179 155 325 189 232 250 198 
2005-2009 425 141 171 253 391 106 506 281 

Production 
        1990-1994 100 

(10986) 
100 

(287244) 
100 

(501620) 
100 

(65503) 
100 

(224951) 
100 

(45190) 
100 

(165378) 
100 

(1300774) 
1995-1999 222 115 141 193 118 115 150 135 
2000-2004 466 213 206 490 235 234 382 253 
2005-2009 736 169 255 375 677 119 939 401 

Yield 
        1990-1994 100 

(3.59) 
100 

(4.99) 
100 

(5.35) 
100 

(4.43) 
100 

(2.93) 
100 

(3.56) 
100 

(6.13) 
100 

(4.17) 
1995-1999 105 102 116 118 103 93 105 109 
2000-2004 120 119 135 151 122 101 152 128 
2005-2009 170 119 151 152 174 115 183 143 

Note: Figures within parentheses indicate 5 (five) years of average.  
 
Pulses: The overall indices constructed for major pulses area and production (i.e. lentil, 
mungbean and vetch (khesari, Lathyrus cicera) represent drastic declining trend over the 
period from 1995-1999 to 2005-2009 compared to base year of 1990-1994 with slight 
exception found in mungbean. The area and production trend scenarios were true for most of 
the divisions. Clearly, acreages under pulses are replaced with other cash crops. 
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Table 5.16  Index of area, production and yield of lentil 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(16064) 

100 
(29988) 

100 
(158933) 

100 
(225103) 

100 
(72915) 

100 
(2247) 

100 
(10253) 

100 
(515503) 

1995-1999 96 95 99 100 96 104 101 99 
2000-2004 152 68 93 55 85 83 142 76 
2005-2009 82 38 64 45 64 23 60 55 

Production 
        1990-1994 100 

(4339) 
100 

(10949) 
100 

(51400) 
100 

(69294) 
100 

(20090) 
100 

(548) 
100 

(2505) 
100 

(159252) 
1995-1999 81 89 101 115 97 122 108 105 
2000-2004 136 55 88 62 84 101 157 76 
2005-2009 70 30 64 57 73 27 67 60 

Yield 
        1990-1994 100 

(0.27) 
100 

(0.37) 
100 

(0.32) 
100 

(0.31) 
100 

(0.28) 
100 

(0.24) 
100 

(0.52) 
100 

(0.30 
1995-1999 84 93 102 114 101 118 104 106 
2000-2004 90 81 94 113 99 120 102 100 
2005-2009 83 80 106 125 117 132 111 112 

Note: Figures within parentheses indicate 5 (four) years of average.  
 
Studies have listed a few causes for the decline in the pulse area .  These are: i) most lentil 
areas were replaced by boro rice, wheat, tobacco, mustard and cotton due to their high yield 
potential and better economic returns (Miah et al., 1991); ii) pulse crops are highly susceptible 
to environmental stresses; and iii) the financial returns of these crops were not satisfactory to 
the farmers compared with other competing crops. Despite declining trend of area, productivity 
indices of mungbean and vetch in the past two decades an increasing trend in yield in some 
areas show that farmers producing these crops  have adopted improved seeds and resorted to 
better farming techniques (Table 5.16, 5.17 & 5.18).  
 
Table 5.17  Index of area, production and yield of mungbean 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(80543) 

100 
(25025) 

100 
(14013) 

100 
(13298) 

100 
(820) 

100 
(75) 

100 
(4896) 

100 
(138667) 

1995-1999 97 95 112 96 86 76 97 98 
2000-2004 81 93 94 96 81 73 78 86 
2005-2009 32 33 39 100 462 44 19 42 

Production  
       1990-1994 100 

(15349) 
100 

(6697) 
100 

(3666) 
100 

(3902) 
100 

(203) 
100 
(20) 

100 
(1491) 

100 
(31328) 

1995-1999 110 104 107 102 82 75 85 106 
2000-2004 106 113 91 99 82 75 65 103 
2005-2009 44 31 42 173 479 56 18 175 

Yield 
        1990-1994 100 

(0.19) 
100 

(0.26) 
100 

(0.26) 
100 

(0.29) 
100 

(0.24) 
100 

(0.26) 
100 

(0.61) 
100 

(0.23) 
1995-1999 113 109 96 106 95 99 90 108 
2000-2004 130 121 97 103 101 103 87 119 
2005-2009 136 95 109 172 107 130 93 410 
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Note: Figures within parentheses indicate 5 (five) years of average.  
Table 5.18  Index of area, production and yield of vetch (khesari) 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(208974) 

100 
(83813) 

100 
(188591) 

100 
(55058) 

100 
(47992) 

100 
(392) 

100 
(19266) 

100 
(604096) 

1995-1999 88 100 103 97 77 102 88 94 
2000-2004 70 84 77 87 63 74 58 75 
2005-2009 44 35 41 79 50 26 16 44 

Production 
        1990-1994 100 

(58604) 
100 

(24609) 
100 

(60148) 
100 

(16722) 
100 

(14076) 
100 

(124) 
100 

(7028) 
100 

(178558) 
1995-1999 92 100 105 105 98 98 104 101 
2000-2004 82 83 82 114 75 75 55 85 
2005-2009 46 47 47 106 63 36 18 53 

Yield 
        1990-1994 100 

(0.28) 
100 

(0.29) 
100 

(0.31) 
100 
(0.3) 

100 
(0.29) 

100 
(0.31) 

100 
(0.69) 

100 
(0.29) 

1995-1999 106 100 102 109 129 97 114 107 
2000-2004 117 99 107 132 119 102 97 113 
2005-2009 102 130 116 134 126 138 107 119 

Note: Figures within parentheses indicate 5 (five) years of average.  
 
Oilseed (mustard): Mustard is one of the principal oilseed crops cultivated throughout the 
country. The overall indices of area and production show a decreasing trend over the period 
from 1990-1994 to 2005-2009. However, yield per hectare has gone up in this period mainly 
due to adoption of improved technologies (Table 5.19).  

Table 5.19  Index of area, production and yield of mustard 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(22207) 

100 
(130416) 

100 
(321123) 

100 
(133528) 

100 
(118579) 

100 
(19982) 

100 
(62914) 

100 
(808749) 

1995-1999 97 97 101 109 103 95 106 102 
2000-2004 85 99 80 116 99 95 89 93 
2005-2009 38 23 77 78 96 33 57 69 

Production                 

1990-1994 100 
(3864) 

100 
(38420) 

100 
(81801) 

100 
(39032) 

100 
(38241) 

100 
(5557) 

100 
(17437) 

100 
(224552) 

1995-1999 100 84 112 118 115 108 116 109 
2000-2004 89 96 91 132 100 119 108 102 
2005-2009 41 28 99 102 125 42 74 89 

Yield                 

1990-1994 100 
(0.17) 

100 
(0.29) 

100 
(0.25) 

100 
(0.29) 

100 
(0.32) 

100 
(0.27) 

100 
(0.55) 

100 
(0.27) 

1995-1999 103 87 111 108 112 113 109 107 
2000-2004 106 97 112 114 100 125 119 110 
2005-2009 109 125 128 134 139 137 126 128 

Note: Figures within parentheses indicate 5 (five) years of average.  
 
Spices: The overall indices prepared for the area, production and yield of selected spices 
namely onion, garlic, green chili, and turmeric represented an exciting increasing trend over 
the period from 1995-1999 to 2005-2009 with slight exception in the area of green chili. In the 
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case of onion, the indices of area, production and yield showed increasing trends for Dhaka, 
Khulna and Rajshahi divisions and fluctuating trends were found in the rest of the divisions 
(Table 5.20). Among different divisions,  

Table 5.20  Index of area, production and yield of onion 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(2012) 

100 
(5817) 

100 
(34062) 

100 
(12814) 

100 
(19625) 

100 
(1086) 

100 
(10155) 

100 
(85570) 

1995-1999 95 94 96 105 94 113 108 98 
2000-2004 86 78 107 135 123 106 106 112 
2005-2009 94 88 280 384 559 45 166 326 

Production                 

1990-1994 100 
(1868) 

100 
(7978) 

100 
(54353) 

100 
(24621) 

100 
(31156) 

100 
(1038) 

100 
(17619) 

100 
(143848) 

1995-1999 107 103 99 99 99 132 100 96 
2000-2004 80 84 118 136 141 150 90 116 
2005-2009 100 125 438 665 1053 83 186 539 

Yield                 

1990-1994 100 
(0.93) 

100 
(1.37) 

100 
(1.59) 

100 
(1.92) 

100 
(1.59) 

100 
(0.95) 

100 
(3.48) 

100 
(1.68) 

1995-1999 112 109 104 94 106 117 92 98 
2000-2004 94 107 108 98 110 142 85 101 
2005-2009 108 142 158 172 188 182 110 165 

Note: Figures within parentheses indicate 4 (four) years of average.  

In different divisions, impressive increasing trends were observed in the area and production of 
green chili over the period from 1995-1999 to 2000-2004 compared to the period of 2005-
2009. On the other hand, the productivity index showed impressive increasing trend during the 
period from 2000-2004 to 2005-2009 for all the divisions (Table 5.21).  
 

Table 5.21  Index of area, production and yield of green chili 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(34170) 

100 
(49629) 

100 
(31562) 

100 
(4797) 

100 
(21780) 

100 
(3415) 

100 
(7022) 

100 
(151813) 

1995-1999 126 117 144 139 112 139 144 127 
2000-2004 254 204 320 270 137 309 309 239 
2005-2009 157 153 221 250 113 209 148 167 

Production                 

1990-1994 100 
(7939) 

100 
(16366) 

100 
(9136) 

100 
(2020) 

100 
(7871) 

100 
(1313) 

100 
(2545) 

100 
(47590) 

1995-1999 126 123 144 132 121 165 186 131 
2000-2004 267 209 342 271 149 392 415 251 
2005-2009 202 244 310 671 174 355 230 256 

Yield                 

1990-1994 100 
(0.23) 

100 
(0.33) 

100 
(0.29) 

100 
(0.42) 

100 
(0.36) 

100 
(0.38) 

100 
(0.71) 

100 
(0.31) 

1995-1999 97 104 98 96 108 115 123 103 
2000-2004 105 102 107 100 109 127 129 105 
2005-2009 127 159 140 297 154 167 154 156 

Note: Figures within parentheses indicate 5 (five) years of average.  
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The indices of area, production and yield of turmeric showed increasing trends for Chittagong, 
Khulna and Sylhet division, whereas fluctuating trends were found in the rest of the divisions 
(Table 5.22). 

Table 5.22  Index of area, production and yield of turmeric 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(886) 

100 
(8378) 

100  
(7404) 

100 
(7014) 

100 
(8866) 

100 
(729) 

100 
(6059) 

100 
(40118) 

1995-1999 100 103 103 105 94 124 96 99 
2000-2004 93 117 111 107 85 132 92 101 
2005-2009 104 161 145 154 109 104 108 131 

Production                 

1990-1994 100 
(1026) 

100 
(9728) 

100 
(7330) 

100 
(8982) 

100 
(8169) 

100  
(677) 

100 
(6758) 

100 
(40196) 

1995-1999 109 112 97 112 77 121 68 102 
2000-2004 98 149 99 149 81 186 71 121 
2005-2009 87 276 171 445 174 419 166 269 

Yield                 

1990-1994 100 
(1.16) 

100 
(1.16) 

100 
(0.99) 

100 
(1.27) 

100 
(0.94) 

100 
(0.96) 

100 
(2.84) 

100 
(1) 

1995-1999 109 109 95 108 80 95 61 103 
2000-2004 106 126 89 136 94 140 68 119 
2005-2009 94 171 117 287 155 392 131 204 

Note: Figures within parentheses indicate 5 (five) years of average.  

Table 5.23  Index of area, production and yield of garlic 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(1722) 

100 
(3085) 

100 
(12372) 

100 
(4640) 

100 
(4959) 

100 
(672) 

100 
(4068) 

100 
(31518) 

1995-1999 91 110 98 108 99 120 107 102 
2000-2004 105 102 107 116 168 125 120 120 
2005-2009 131 115 161 212 717 59 174 226 

Production                 

1990-1994 100 
(1547) 

100 
(3597) 

100 
(16310) 

100 
(5820) 

100 
(6223) 

100 
(670) 

100  
(4799) 

100 
(39325) 

1995-1999 83 112 94 117 98 117 100 99 
2000-2004 86 95 103 128 190 110 113 119 
2005-2009 109 127 170 327 1096 65 219 340 

Yield                 

1990-1994 100 
(0.9) 

100 
(1.17) 

100 
(1.32) 

100 
(1.25) 

100 
(1.25) 

100 
(0.99) 

100 
(2.36) 

100 
(1.25) 

1995-1999 92 101 96 109 99 99 94 97 
2000-2004 82 93 96 110 106 89 94 98 
2005-2009 83 111 106 152 149 111 121 152 

Note: Figures within parentheses indicate 5 (five) years of average.  
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The indices constructed for area and production of ginger shows an increasing trend over the 
past two decades for Dhaka, Khulna and Rajshahi divisions and while it shows a fluctuating 
trend for other divisions (Table 5.24). The table also revealed that the area and production 
drastically decreased during the period of 1995-1999 in Barisal Chittagong Sylhet and Rangpur 
divisions. In terms of yield rate also ginger is the worst performer.  

Table 5.24  Index of area, production and yield of ginger 

Time period Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
Area                 

1990-1994 100 
(37) 

100 
(6034) 

100 
(3965) 

100 
(625) 

100 
(581) 

100 
(687) 

100 
(5429) 

100 
(17357) 

1995-1999 78 98 107 109 108 79 92 98 
2000-2004 124 114 125 120 115 68 85 106 
2005-2009 24 169 137 122 124 47 104 121 

Production                 

1990-1994 100 
(44) 

100 
(15978) 

100 
(8400) 

100 
(921) 100 (841) 

100 
(1338) 

100 
(14045) 

100 
(41833) 

1995-1999 93 93 105 108 109 85 81 81 
2000-2004 205 115 128 147 114 61 74 102 
2005-2009 41 183 172 184 169 49 117 153 

Yield                 

1990-1994 100 
(1.2) 

100 
(2.65) 

100 
(2.12) 

100 
(1.47) 

100 
(1.45) 

100  
(1.95) 

100 
(4.95) 

100 
(2.41) 

1995-1999 123 95 99 99 101 108 86 82 
2000-2004 165 101 102 123 99 89 89 96 
2005-2009 -- 119 125 172 137 108 134 125 

Note: Figures within parentheses indicate 5 (five) years of average.  
 

Figure 5.1  Changes in yields of selected spice crops over the years 

 
 
Figure 5.1 compares yield changes over the past two decades among the spice crops. It shows 
that turmeric is the best performer in terms of yield, while ginger the worst performer. 
Turmeric is followed by onion, green chili and garlic. However, it is also true that growth in 
productivity only occurred in the last decade. 
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5.2  Annual Growth Rates of Major Food Commodities by Region 
 

In order to gain some perspective on the growth rates of area, production and yield of selected 
food commodities in Bangladesh, time series data from 1990 to 2009 were used for a growth 
analysis. The growth rates of major food commodities are discussed below.  
 

Cereal crops: Among three rice crops, the highest growth is registered in the area, production 
and yield of Boro rice which might be due to both higher yield and access to irrigation 
compared to other rice crops where area expansion is difficult. Also, more varieties are 
released for Boro rice than for other rices. Despite that fact that area and production of both 
Aus rice and wheat have declined during 1990-2009, the productivity of these two crops 
increased due to adoption of improved variety. The highest and the most impressive growth 
occurred in production of maize both in terms of area, yield and production (Table 5.25).  
 

Table 5.25  Growth rates of area, production and yield of major cereal crops by division 

Crop Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
1. Aus rice         

Area 0.4 -1.9 -8.3 -5.4 -1.8 -3.8 -19.5 -4.4 
Production 3.2 0.2 -6.1 -2.8 1.5 -1.9 -15.2 -1.6 
Yield 2.8 2.1 2.2 2.5 3.3 2.0 3.6 2.7 

2.  Aman rice         
Area -0.1 -1.1 -0.4 -0.6 -0.2 -0.8 -0.4 -0.5 
Production 1.0 0.3 1.8 1.3 1.4 1.5 0.7 1.1 
Yield 1.2 1.4 2.2 1.9 1.6 2.3 1.1 1.6 

3.  Boro rice         
Area 5.1 1.5 3.3 6.7 4.1 1.6 6.4 3.6 
Production 7.3 3.6 5.3 8.8 6.3 5.2 8.5 6.0 
Yield 2.3 2.2 2.0 2.1 2.1 3.7 2.0 2.4 

4.  Wheat         
Area -2.2 -5.4 -2.8 -3.0 -0.7 -1.9 -0.6 -1.9 
Production -0.7 -6.5 -2.5 -2.3 0.5 -9.5 -0.2 -1.2 
Yield 1.4 -1.1 0.3 0.7 1.3 1.4 0.3 0.7 

5.  Maize         
Area 38.4 6.4 30.4 44.0 29.7 -- 40.6 25.4 
Production 45.4 13.8 41.1 52.4 43.9 -- 55.1 37.9 
Yield 7.0 7.5 10.7 8.4 14.2 -- 14.5 12.5 

 

Sugarcane: The overall growth rates in terms of area, production and yield of sugarcane are 
negative during 1990-2009 and it is true for all divisions except Chittagong and Sylhet where it 
is slightly positive, and in Rajshahi only in terms of yield (Table 5.26). It has already been said 
that sugarcane is a cash intensive and long-duration crop. Therefore, most of the farmers show 
negative attitude towards its cultivation which might have caused the decline.  
 

Table 5.26 Average annual growth rates of area, production and yield of sugarcane by division, 
1990-2009 

Division Area Production Yield 
Barisal -9.4 -14.3 -4.9 
Chittagong  0.1 -2.3 -2.4 
Dhaka -1.7 -2.5 -0.8 
Khulna -2.5 -2.8 -0.3 
Rajshahi -0.4 -0.2  0.2 
Sylhet  0.3 -4.8 -5.1 
Rangpur -1.9 -3.1 -1.1 
Bangladesh -1.5 -1.8 -0.3 
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Vegetables: Most vegetables are considered as high value crops in Bangladesh. A plenty of 
vegetables are exported every year to UK, Europe and Middle East countries for ethnic people. 
Again, vegetable cultivation is highly profitable to the farmers compared to many other crops. 
Table 5.27 reveals that the area, production and yield of major vegetables namely potato, 
brinjal, cauliflower, cabbage, radish, okra, bitter gourd and pointed gourd registered highly 
positive growth rates during 1990-2009. The overall growth rates of potato were found higher 
in Barisal and Rangpur division; for brinjal, cauliflower and cabbage in Barisal and Dhaka 
divisions; and for okra, bitter gourd and pointed gourd in Khulna division. 
 
Table 5.27  Growth rates of area, production and yield of major vegetables by division 

Crop Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
1.  Potato         

Area 10.1 3.1 3.7   7.3   9.0 1.5 10.8 7.1 
Production 13.5 4.4 6.6 10.1 12.5 2.5 15.1 9.5 
Yield   3.5 1.3 2.9   2.8   3.5 1.0   4.3 2.4 

2.  W. brinjal          
Area 4.4 5.1 4.6 4.2 0.3 3.3 3.4 3.9 
Production 6.4 4.0 5.8 4.6 0.7 1.3 3.1 4.1 
Yield 2.0 -1.0 1.2 0.4 0.4 -1.9 -0.3 0.2 

3. Cauliflower         
Area 3.5 3.4 4.0 3.2 3.2 2.9 3.3 3.5 
Production 5.7 3.5 6.1 4.3 4.8 4.1 2.7 4.5 
Yield 2.2 0.1 2.1 1.1 1.5 1.2 -0.4 1.0 

4.  Cabbage         
Area 3.9 3.3 5.1 3.4 3.0 2.6 3.6 3.7 
Production 3.7 5.0 7.7 5.5 5.5 3.2 4.9 5.8 
Yield -0.3 1.7 2.6 2.2 2.5 0.6 1.3 2.0 

5.  Radish         
Area -2.0 -0.1 1.7 2.2 0.1 -0.5 1.3 1.5 
Production -3.2 -0.9 1.8 3.7 0.1 -0.9 1.8 1.9 
Yield -1.2 -0.8 0.1 1.5 0.0 -0.4 0.6 0.5 

6.  Okra         
Area 3.4 4.6 6.0 5.5 6.0 0.9 5.3 5.3 
Production 4.1 4.6 6.8 8.4 7.8 1.7 6.3 6.6 
Yield 0.7 0.0 0.9 2.9 1.8 0.8 1.0 1.3 

7. Bittergourd         
Area 2.7 3.6 3.1 4.2 2.0 1.3 1.8 3.0 
Production 2.3 4.0 2.2 6.4 3.8 0.3 2.7 3.6 
Yield -0.4 0.4 -1.0 2.2 1.8 -1.1 1.1 0.7 

8. Pointedgourd         
Area -- -1.6 4.7 7.0 4.7 -- 5.4 5.7 
Production -- -4.3 5.0 10.6 5.8 -- 6.2 7.6 
Yield -- -2.7 0.3 3.6 1.1 -- 0.7 1.9 

 
Fruits: Based on available information, four major fruits have been considered for growth rate 
analysis. The highest growth rate registered in the area of banana followed by pineapple, 
whereas it was highest for mango followed by pineapple. The highest growth rate of yield was 
found for mango and negative growth rate was for Banana. The overall growth performance 
regarding the area, production and yield of banana was found better in Khulna division, 
pineapple in Dhaka division, mango in Rajshahi division and jackfruit in Barisal division.  
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Table 5.28  Growth rates of area, production and yield of fruits by division, 1990-2009 

Crop Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
1. Banana         

Area -1.1 -0.2 5.5 5.5 1.9 -4.6 0.9 2.2 
Production -4.4 -3.6 6.0 8.9 3.4 -9.4 2.5 -1.0 
Yield -3.3 -3.4 0.5 3.4 1.5 -4.9 1.8 -3.3 

2.  Pineapple          
Area -2.8 -1.1 5.5 -3.4 -4.2 -4.3 -1.8 1.2 
Production -3.8 0.5 7.1 -0.1 -2.7 -7.8 -0.1 2.6 
Yield -1.1 1.6 1.6 3.3 1.5 -3.5 1.7 1.4 

3.  Mango         
Area -7.9 -0.4 0.6 1.5 2.5 1.8 0.0 1.0 
Production -8.0 7.3 3.7 7.8 7.8 4.0 1.8 6.1 
Yield -0.1 7.6 3.1 6.3 5.3 2.2 1.8 5.1 

4.  Jackfruit         
Area 1.2 0.6 1.0 0.6 1.5 0.2 0.5 0.8 
Production 4.1 0.4 1.4 0.5 2.9 0.1 0.5 1.0 
Yield 2.9 -0.2 0.3 -0.1 1.4 -0.1 0.0 0.2 

 
Pulses: It includes different types of pulses including lentil, mungbean, vetch, and chickpea. In 
spite of the adoption of improved technology of pulses, the area and production registered 
negative growth rates during 1990-2009 in Bangladesh. The negative growth rates are also 
observed in all the divisions. There were some increase in yield for mungbean but no 
significant increase in yield occurred in other variety of pulses over the past two decades. 
(Table 5.29). Pulse producers faced an uphill battle in terms of profitability over the same 
period and as such its land coverage continuously fell. Moreover, some of these crops are 
susceptible to environmental stress and so increased risk of production which further 
contributed to this fall in acreage (Miah et al. 2009). In short, with no significant growth in 
yield, the pulses lost attractiveness to farmers. 
 
Table 5.29 Growth rates of area, production and yield of major pulses by division 

Crop Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
1. Lentil         

Area 0 -7.3 -3.4 -6 -3.6 -13.3 -3.1 -4.6 
Production -2.8 -8.9 -3.3 -4.7 -2.6 -11.6 -2.1 -4.0 
Yield -0.9 -1.6  0.1  1.3  1.0    1.7  0.7  0.6 

2.  Mungbean         
Area -6.9 -6.4 -6.4 0.0 8.0 -5.3 -10.3 -5.3 
Production -4.8 -6.5 -5.9 3.1 8.6 -3.5 -11.1 -0.4 
Yield 2.1 -0.1 0.6 3.1 0.6 1.8  -0.5  4.9 

3.  Vetch         
Area -6.3 -6.8 -6.0 -1.6 -4.6 -8.0 -12.1 -5.5 
Production -6.0 -5.6 -5.0 0.4 -3.2 -6.0 -11.2 -4.4 
Yield  0.3  1.2  1.0 2.0  1.4  2.0    0.4  1.1 

4. Chickpea         
Area -8.6 -6.1 -16.6 -16.6 -13.1 -- -14.6 -15.5 
Production -7.9 -5.2 -17.5 -16.2 -12.4 -- -13.8 -15.0 
Yield  0.7  0.9  -0.9    0.4    0.7 --    0.6    0.5 

 

Oilseed:  While FAO statistics shows a steady growth in area, production and yield of oilseeds 
BBS data reveals that the area under and production of mustard and groundnut had negative 
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growth rates during the period of 1990-2009. However, the productivity per hectare showed 
positive growths which is due to adoption of improved technologies (Table 5.30).  
 
Table 5.30 Growth rates of area, production and yield of major oilseeds by division 

Crop Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
1. Mustard         

Area -8.0 -8.6 -1.9 -1.6 -0.6 -8.1 -3.7 -2.3 
Production -7.3 -7.1 -0.4 0.3 1.1 -6 -2 -0.8 
Yield 0.6 1.5 1.5 1.8 1.6 2.1 1.6 1.5 

2.  Groundnut         
Area -2.3 -3.1 -1.4 4.4 2.6 -1.4 -3.2 -1.6 
Production -0.8 -0.4 -0.6 8 1.1 0.8 -2.1 0.0 
Yield 1.4 2.7 0.8 3.6 -1.5 2.2 -0.3 1.5 

 
Spices: Bangladesh achieved a steady growth in area, production and yield of all types of 
spices crops. The highest growth rates were observed in both the area and production of onion, 
garlic and chili. This is also due to fiscal incentives government gave to spice producers 
through concessional credit scheme. The program was initiated in the 90s but was never 
implemented until 2009. Again, the productivity registered the highest growth rate for turmeric 
followed by onion, and chili (Table 5.31). Among different divisions, the overall growth 
performances of different spices can be found in Dhaka, Khulna and Rajshahi and the lowest in 
Barisal division. 
  
Table 5.31 Growth rates of area, production and yield of major spices by division 

Crop Barisal Chittagong Dhaka Khulna Rajshahi Sylhet Rangpur Bangladesh 
1. Onion         

Area -0.7 -1.1 6.1 8.1 10.4 -4.5 2.9   7.0 
Production -0.5 0.9 8.9 11.3 14.2 -0.6 3.3 10.0 
Yield  0.2 2.0 2.7  3.2   3.8  3.9 0.4   3.0 

2.  Garlic         
Area 1.9 0.7 3.0 4.5 12.2 -3.3 3.5 5.1 
Production 0.6 1.1 3.4 6.9 14.7 -2.8 5.0 7.4 
Yield -1.4 0.4 0.4 2.4   2.5  0.5 1.3 2.3 

3.  Chili         
Area 3.6 3.1 6.1 6.5 1.0 4.0 4.1 4.0 
Production 5.1 5.7 8.2 12.6 3.5 7.3 6.6 6.6 
Yield 1.5 2.6 2.1 6.1 2.4 3.2 2.4 2.6 

4. Ginger         
Area -0.7 3.1 2.2 0.5 1.3 -4.9 0.1 1.3 
Production 2.3 4.0 3.5 4.1 3.1 -4.9 0.7 2.8 
Yield 3.0 0.9 1.3 3.6 1.8  0.0 1.8 1.5 

5.  Turmeric         
Area -0.1 3.1 2.3 2.7 0.3 0.5 0.3 1.7 
Production -0.9 6.5 3.3 9.5 3.4 9.0 3.5 6.2 
Yield -0.8 3.5 0.9 6.8 3.1 8.5 2.8 4.5 
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5.3 Comparative Scenarios of Trend and Growth of Major Food Commodities 

South Asian Countries 

In order to gain some perspective on how rapid (or slow) growth has been occurred in 
Bangladesh, the trends and growth rates of area, production and yield of major food 
commodities of Bangladesh have been compared with the trends and growth rates of those in 
neighbouring countries like India and Pakistan using FAO statistics.  

5.3.1 Trend of area, production and yield of food commodities 

An index approach considering five years average was applied to show the trend of area, 
production and yield of different food commodities in Bangladesh and compared those with 
India and Pakistan.  
 
Cereal crops: The indices prepared for area, production and yield of major cereal crops for 
Bangladesh, India and Pakistan represented an increasing trend over the period from 1990-
1994 to 2005-2009. The overall increasing trends in area, production and yield for rice and 
wheat were higher for Pakistan compared to Bangladesh and India. Despite decreasing trend in 
area and production, Bangladesh experienced an increasing trend in the productivity of wheat 
over the period of 1990-2004 due to adoption of improved technology. An exceptionally higher 
trend in the area, production and yield of maize was found in Bangladesh compared to India 
and Pakistan over the period from 2000-2004 to 2005-2009 (Table 5.32 & Figure 5.2). 

Table 5.32 Comparative indices of area, production and yield of cereal crops, 1990-2009 

Time 
period 

Bangladesh India Pakistan 
Area Prodn Yield Area Prodn Yield Area Prodn Yield 

Rice          
1990-1994 100 100 100 100 100 100 100 100 100 
1995-1999 101 110 109 103 109 105 111 131 118 
2000-2004 105 139 133 101 110 108 111 135 121 
2005-2009 107 164 152 102 122 120 129 178 138 
Wheat          
1990-1994 100 100 100 100 100 100 100 100 100 
1995-1999 124 148 119 108 121 111 103 115 111 
2000-2004 122 150 122 109 128 118 102 128 125 
2005-2009 74 79 108 113 134 119 108 146 136 
Maize          
1990-1994 100 100 100 100 100 100 100 100 100 
1995-1999 97 102 108 105 118 113 109 128 118 
2000-2004 865 3763 383 116 144 124 110 160 145 
2005-2009 4347 26366 596 134 187 139 118 273 232 
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Figure 5.2 Comparison of area, production and yield indices for rice in Bangladesh, India and Pakistan 

 
 
 
While expansion of land area of production by Bangladesh, India and Pakistan depends on 
several other factors, changes in the index on yield reflects effort put by each country to 
increase productivity of their land. Figure 5.3 compares indices of yield of rice, wheat and 
maize by Bangladesh, India and Pakistan. Red line is for Bangladesh, yellow lines are for India 
and Green line for Pakistan. It shows that wheat production Pakistan achieved the highest yield 
growth over the past two decades. In terms of increased in rice and maize yield, Bangladesh 
had more success than its neighbors. 
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 Figure 5.3 Comparison of yield indices for rice, wheat and maize in Bangladesh, India and Pakistan 

 
 
Fruits: Over the past twenty years, in production, area and yield of Banana, India’s expansion 
rate as much higher than that of Bangladesh while Pakistan’s yield decreased. Bangladesh’s 
success in Banana yield is not robust as it was fluctuation and over a period of 20 years it was 
only 2% growth in yield.  
 

In mango production, Bangladesh’s yield growth was 35% in 20 years period which is only 
14% in India and for it Pakistan it reduced by 30% for the same period.  For Pineapple, 
Bangladesh achieved 27% growth in yield in 20 years while India achieved only 5% growth in 
the same period (Table 5.33). 
 

Table 5.33 Comparative indices of area, production and yield of fruits 

Time 
period 

Bangladesh India Pakistan 
Area Prodn Yield Area Prodn Yield Area Prodn Yield 

Banana          
1990-1994 100 100 100 100 100 100 100 100 100 
1995-1999 101 98 96 111 149 134 158 109 72 
2000-2004 114 101 88 122 164 135 188 167 93 
2005-2009 141 143 102 162 264 163 210 178 89 
Mango          
1990-1994 100 100 100 100 100 100 100 100 100 
1995-1999 102 103 101 119 113 94 107 115 107 
2000-2004 103 116 112 147 115 78 117 128 109 
2005-2009 299 405 135 193 136 70 192 218 114 
Pineapple          
1990-1994 100 100 100 100 100 100 -- -- -- 
1995-1999 100 98 98 129 121 93 -- -- -- 
2000-2004 106 108 101 132 132 100 -- -- -- 
2005-2009 122 154 127 137 144 105 -- -- -- 
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Vegetables: The area and production indices prepared for vegetables show a very exciting 
result.  In all the countries (Bangladesh, India and Pakistan) there was increasing trend in these 
indices from 1990-1994 to 2005-2009. The overall increasing trends in area and production are 
higher for Bangladesh compared to other two countries. The productivity indices shows 
decreasing trend for Pakistan, whereas a fluctuating trend is observed in case of Bangladesh 
(Table 5.34). 
 

Table 5.34 Comparative indices of area, production and yield of vegetables 

Time 
period 

Bangladesh India Pakistan 
Area Prodn Yield Area Prodn Yield Area Prodn Yield 

1990-1994 100 100 100 100 100 100 100 100 100 
1995-1999 114 113 99 114 117 103 120 127 106 
2000-2004 136 134 99 128 142 111 131 135 104 
2005-2009 191 223 116 139 165 118 153 153 100 
 
Pulses, oilseeds and spices: The area indices constructed for pulses show decreasing trends for 
Bangladesh, India and Pakistan over the period from 1995-1999 to 2005-2009 compared to 
their base period. Despite the decreasing trend in area, the productivity indices depict an 
impressive increasing growth for all countries. (Table 5.35). 
 
In case of Bangladesh, a decreasing trend in oilseed area index, while a fluctuating trend  in 
production is observed. In India, the indices for both area and production have been fluctuating 
over the study period. Pakistan, on the other hand, experienced a significant growth in area, 
production and yield of oilseed (Table 5.35). 
 
The indices revealed that Bangladesh and Pakistan performed relatively better in spices 
production compared to India with an increase in the index value for area, production and yield 
over the study period. On the other hand, India experienced an impressive growth in 
production and yield but a fall in area index for spices (Table 5.35). 

Table 5.35 Comparative indices of area, production and yield of pulses, oilseeds and spices 

Time 
period 

Bangladesh India Pakistan 
Area Prodn Yield Area Prodn Yield Area Prodn Yield 

Pulses          
1990-1994 100 100 100 100 100 100 100 100 100 
1995-1999 91 94 104 98 109 111 99 117 119 
2000-2004 64 68 106 91 100 111 87 97 112 
2005-2009 41 49 118 98 108 110 91 113 125 
Oilseeds          
1990-1994 100 100 100 100 100 100 100 100 100 
1995-1999 98 102 104 106 110 103 111 112 101 
2000-2004 73 80 111 97 99 101 112 134 119 
2005-2009 68 83 122 112 133 118 118 153 130 
Spices          
1990-1994 100 100 100 100 100 100 100 100 100 
1995-1999 101 103 101 114 118 106 106 115 110 
2000-2004 107 119 110 101 131 134 112 120 117 
2005-2009 137 258 187 101 155 156 233 128 156 
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Livestock products:  The demand for livestock products is increasing day by day throughout 
the world for many reasons. Therefore, almost all the countries in the world have to increase 
the supply of livestock products to fulfill their country’s increasing demand. The indices 
constructed for livestock production revealed that Bangladesh, India and Pakistan experienced 
an increasing trend of the production of livestock products including poultry meat, beef, milk 
and egg over the period from 1990-1994 to 2005-2009.  
 
Table 5.36 Comparative indices of production and yield of livestock products 

Time period Bangladesh India Pakistan 
Production Yield Production Yield Production Yield 

Poultry meat       
1990-1994 100 100 100 100 100 100 
1995-1999 110 96 116 100 158 89 
2000-2004 144 96 175 117 170 96 
2005-2009 190 96 293 132 257 99 
Beef       
1990-1994 100 100 100 100 100 100 
1995-1999 123 109 104 101 101 104 
2000-2004 140 114 106 102 110 103 
2005-2009 168 115 116 102 134 103 
Milk       
1990-1994 100 100 100 100 100 100 
1995-1999 121 94 126 118 140 113 
2000-2004 132 93 150 128 166 124 
2005-2009 168 88 183 147 197 134 
Egg       
1990-1994 100 100 100 100 100 100 
1995-1999 168 100 124 107 121 101 
2000-2004 217 102 175 106 154 98 
2005-2009 263 99 231 118 200 98 
 
The productivity indices of livestock products revealed a mixed scenario for the different 
countries. Bangladesh experienced decreasing trend in the productivity of poultry meat and 
milk, whereas increasing trends for beef and egg. India experienced increasing trend in the 
productivity of all livestock products except egg, but opposite scenarios were observed in 
Pakistan. Only the productivity of milk production showed increasing trend over the study 
period in Pakistan (Table 5.36). 
 
5.3.2  Growth of area, production and yield of major food commodities 

Cereal crops: Data on three cereal crops including rice, wheat and maize were analyzed and 
compared in this study. During the period from 1990 to 2009, Bangladesh performed the best 
in producing maize in terms of higher growth rates in area, production and yield compared to 
India and Pakistan. On the contrary, the country experienced negative growth rates in the area 
and production of wheat in the same period. Pakistan achieved the highest growth rates in the 
area and production of rice, and the production and yield of wheat compared to Bangladesh 
and India. India experienced the highest growth rate only in the area of wheat (Table 5.37).  
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Table 5.37  Growth rates of area, production and yield of food commodities, 1990-2009 

Crops Bangladesh India Pakistan 
Area Prodn Yield Area Prodn Yield Area Prodn Yield 

Cereal crops          
Rice  0.5  3.4 2.9 0.1 1.2 1.2 1.6 3.6 2.0 
Wheat -1.9 -1.2 0.7 0.8 1.9 1.1 0.4 2.4 2.0 
Maize 25.0 38.0 12.0 2.0 4.1 2.1 0.9 6.3 5.4 

Fruits          
Pineapple 1.2 2.6 1.4 1.9 2.3 0.5 -- -- -- 
Papaya 9.5 8.1 -1.5 3.5 8.3 4.8 4.7 1.5 -3.2 
Banana 2.2 2.1 -1.0 3.2 6.2 3.0 5.0 4.9 -- 

Mango 6.3 8.3 2.0 1.9 1.9 -2.5 4.7 4.7 0.7 
All pulses -6.2 -5.1 1.1 -0.2 0.3 0.6 -0.8 0.3 1.1 
   Lentil -4.5 -3.9 0.7 1.3 1.3 00 -3.8 -2.8 1.0 
Oilseeds 4.9 6.2 1.4 -33.0 -36.0 -0.3 -- -- -- 
All spices 2.0 5.9 3.9 -- 3.1 3.2 4.9 1.7 -3.2 
   Garlic 5.6 7.5 1.9 3.7 4.8 1.1 0.2 -0.3 -0.5 
   Chilies -- -- -- 2.0 1.3 -0.9 -- -- -- 
All vegetables 4.1 4.3 0.2 0.6 1.9 1.3 0.7 0.8 0.1 

  Cauliflower 3.4 4.5 1.1 1.9 3.0 1.1 2.3 2.7 0.4 
   Eggplant 12.0 15.6 40.2 4.6 6.2 1.6 1.9 1.6 -0.4 
Potatoes 7.3 9.8 2.5 3.1 4.1 1.0 3.7 6.6 2.9 
Livestock products          
   Egg -- 6.2 -- -- 5.6 1.0 -- 4.6 -0.2 
   Milk -- 3.3 -0.8 -- 3.9 2.4 -- 4.4 1.9 
   Poultry meat -- 4.4 -0.2 -- 7.1 1.8 -- 6.1 0.3 
   Beef -- 1.8 1.0 -- -0.2 0.1 -- 4.5 0.7 
   Mutton -- 5.4 -- -- 1.2 -- -- -1.1 0.3 
Fisheries*          
   Inland capture -- 6.3 -- -- 2.6 -- -- -2.1 -- 
   Aquaculture -- 4.7 -- -- 7.9 -- -- 19.7 -- 
Note: * growth rates of fisheries have been calculated for 2000 to 2009 
             Growth rates have been calculated by fitting semi-logarithmic trend lines 
 
Fruits: Based on the availability of data, four popular fruits namely pineapple, papaya, banana 
and mango were taken into consideration for comparing growth rates. The highest annual 
growth rates of area, production and yield of mango were observed in Bangladesh and these 
rates were found to be the lowest in India. Bangladesh also stands better position in producing 
pineapple production. Although the growth rate of area for pineapple production was the 
lowest, the production and yield registered higher growth rates compared to India and Pakistan. 
The annual growth rates of production and yield of papaya and banana were much higher in 
India compared to other two countries. But the highest growth rates of area of papaya and 
banana were found in Bangladesh and Pakistan respectively (Table 5.37). 
 
Pulses: It includes different types of pulses including vetch, lentil, mungbean, black gram, and 
chickpea. In spite of the adoption of improved technology of pulses, the area and production 
registered negative growth rates during 1990-2009 in Bangladesh. Only the growth rate of 
yield was positive because of adopting improved varieties. During the same period, the area 
under pulses also showed negative growth rates both in India and Pakistan which were much 
lower than that of Bangladesh. Both India and Pakistan showed better performance in the 
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production and yield of pulses due to introduction of improved technologies. Therefore, the 
production and yield registered positive growth rates in both the countries. In the case of lentil, 
the growth rates of area and production were found to be negative for Bangladesh and 
Pakistan. India showed better performance in this regard (Table 5.37). 

 
Oilseed: Bangladesh achieved a steady growth in area, production and yield of oilseed crops. 
The highest growth was observed in production followed by area and productivity. India 
experienced higher negative growth rates in area, production and yield of oilseed during 1990-
2009. 
 
Spices: Bangladesh did a commendable progress in spices production during the period from 
1990 to 2009. Table 6.37 reveals that the growth rates of area, production and yield of spices in 
Bangladesh were 2.0, 5.9 and 3.9% respectively which were higher than the rates found in 
India and Pakistan. In the case of garlic, the annual growth rates of area, production and yield 
were much higher in Bangladesh than that of India and Pakistan. The production and yield of 
garlic registered negative growth in Pakistan. 
 
Vegetables: The overall vegetable sector in Bangladesh showed an impressive growth over 
time and it has been considered as a potential export sector compared to India and Pakistan. 
The overall growth rates of area, production and yield of vegetables were 3.4%, 4.5% and 
1.1% respectively in Bangladesh which was much higher than India and Pakistan. The annual 
growth rates of area, production and yield of eggplant, cauliflower and potatoes also much 
higher in Bangladesh than that of India and Pakistan (Table 5.37). 
 
Livestock products: Livestock products include egg, milk, poultry, beef and mutton. Table 
6.37 reveals that the production of all the livestock products except beef in India and mutton in 
Pakistan registered positive growth rates in Bangladesh, India and Pakistan during the study 
period. The reason lies behind the negative growth of beef production is that the majority 
people in India belonged to Hindu community do not consume beef. Among livestock 
products, the highest growth rates were observed for egg (6.2%) and mutton (5.4%) production 
in Bangladesh and for milk (4.4%) and beef (4.5%) in Pakistan. Only the production of poultry 
meat registered the highest growth (7.1%) in India. The lowest growth rates were apparent in 
the production of milk and poultry in Bangladesh compared to other two countries (Table 
5.37). 
  
Fisheries: The fisheries sector of Bangladesh also registered positive growth over the time. 
The highest growth rate was for inland capture fisheries in Bangladesh, whereas it was 
negative in Pakistan. In the case of aquaculture, the highest growth rate was found in Pakistan 
and the lowest in Bangladesh (Table 5.37). 
 

5.4 Comparative Scenarios of Trend and Growth of Food Commodity Import and Export  

Table 5.38 shows the growth rate of exports and imports for Bangladesh, India and Pakistan 
over a period of 20 years from 1990 to 2009. A negative growth rate in imports generally 
implies that the country is reducing its dependence on foreign markets and so it should be 
producing more domestically. On the other hand, a negative growth in exports means that 
country is losing its ability to export due to domestic demand growth. For Bangladesh this is 
true for pineapple, pulses and cattle. For India it is true for rice, chicken and cattle, and for 
Pakistan it is true for wheat, vegetables, chicken, cattle and goat. 
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Bangladesh imports rice, wheat, cattle from neighboring countries including India and 
Pakistan. The figures, therefore, indicate that Bangladesh needs to find alternative sources of 
imports for these products outside Pakistan and India or it has to increase its domestic 
production.  
 
Cereals: Rice import scenario reveals that Bangladesh, India and Pakistan imported rice from 
foreign countries to fulfill the country’s demand in one hand and exported some special types 
of rice to other countries for earning foreign exchange on the other.  
 
Fruits: The analysis of growth rates using FAO statistics for fruits reveals that Bangladesh and 
India did not import pineapple but exported some of it. Pineapple export registered negative 
growth in Bangladesh and positive growth in India. Table 6.38 also reveals that India and 
Pakistan are treated as banana exporting countries and Bangladesh is recognized as an importer 
of banana. Although a plenty of banana is produced throughout year in Bangladesh, but import 
growth rate (34.5%) was very high during 1990-2009.  
 
Table 5.38  Growth rates of import and export of selected food commodities, 1990-2009 

Crops Bangladesh India Pakistan 
Import Export Import Export Import Export 

Rice 11.6 38.0 -28.0 9.7 27.4 6.0 
Wheat 4.7 70.5 0.4 2.9 -8.1 51.2 
Maize 42.0 -- 29.1 43.7 22.3 21.5 
Pineapple -- -44.7 -- 23.0 10.0 -- 
Banana 34.5 -- -- 23.1 -- 15.0 
Pulses 12.2 -83.2 11.0 11.7 7.5 19.0 
Oilseeds 5.7 1.4 11.9 11.1 18.7 4.2 
Spices 8.1 18.9 42.4 8.1 2.5 4.4 
Vegetables -- NA 25.0 15.8 30.7 -0.10 
Potato 14.1 27.8 16.1 17.5 17.2 21.4 
Chicken 14.8 8.5 -0.6 -10.4 -5.9 8.4 
Cattle -52.5 -- -18 -32.0 17.0 -12.4 

Goat -- -- -13 32.0 -- -8.4 
 
Pulses and oilseeds: The annual importation of pulses and oilseeds registered positive growths 
for all the countries, but the growth rate of pulses export was highly negative for Bangladesh. 
The highest growth rates of pulse export and oilseed import were experienced by Pakistan and 
the lowest export of pulses and oilseed by Bangladesh. The annual growth rates of import and 
export of pulses and oilseeds were more or less same in India (Table 5.38). 
 
Spices: The annual import and export of spices exhibited positive growth for all the countries 
under study. For Bangladesh and Pakistan the export growth rates were higher than the import 
growth rates, but the growth rate of import (42.4%) was much higher than the growth rate of 
export (8.1%) for India (Table 5.38). 
 
Vegetables: Bangladesh is a vegetable exporter country. It exports a sizeable amount of 
vegetables every year in the ethnic markets of Middle East, UK and other developed countries 
of the world. Table 5.38 reveals that India and Pakistan simultaneously imports and exports 
vegetables from other countries. The annual vegetable export registered negative growth rate in 
Pakistan, whereas vegetable import growth rate was much higher than that of vegetable export 
in India. In the case of potato, the annual growth rates of export were much higher compared to 
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import for all the countries. However, the highest growth rate of potato export was found in 
Bangladesh (27.8%) and the lowest in India (17.5%). 
 
Livestock products: The import and export of chicken meat showed positive growth rates in 
Bangladesh during 1990-2009, whereas these growth rates were negative for India. In the case 
of Pakistan, the growth of chicken import was negative but chicken export was positive. 
Bangladesh does not export cattle and goat. The cattle import registered highly negative 
growth rate (-52.5%) in Bangladesh, but its export showed negative growth (-12.4%) for 
Pakistan. In India, the annual growth rates of cattle import and export were negative but the 
growth rate of goat export was highly positive (32%). 
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Chapter VI 

 
DIVERSIFICATION IN AGRICULTURE 

6.1 Background 

Diversification of agriculture in Bangladesh is manifestation of a shift of resources from rice to 
other cereal crops, from cereals to non-cereal crops, and from crops to non-crop agriculture.  In 
theory, it is a strategy used for risk reduction and income growth by commercial operators of 
agricultural farms. Agricultural diversification may not always imply movement of resources 
from a low value commodity mix to a high value commodity mix, as that can increase the 
degree of specialization at the farm level and reduce the extent of diversity (Alam, 2005). An 
attempt has been made in this section to analyze the agricultural diversification both at macro 
and micro level. District level time series data for 20 years are used in this section to assess the 
type and degree of agricultural diversification occurred over the years in the country. On the 
other hand, cross-sectional primary data and information will be used to analyze the degree of 
agricultural diversification at the farm level and to assess constraints associated with low level 
of diversification that exists in Bangladesh.    
 
6.2 Index of Agricultural Diversification 

Usually crop diversification at a given time and space can be examined by using several 
indices. Herfindahl Index (HI) is one of the indices that can fruitfully capture the overall crop 
diversification. Since non-cereal crop production (like poultry, fisheries, dairy, etc.) is not 
always linked to acreage of land, the study modified the HI in order to capture the overall 
agricultural diversity. The modified HI is given below.  
 ADIk =  

Where, ADIk is agricultural diversity index in the kth district or kth farmer, yi is the value of 
cereal crops (I = 1--- n), and yj is the value of non-cereal agricultural crops (j = 1------- m).   
The index value varied from 0 to 1. Zero means the region/farm is concentrated in the 
production of cereal products and 1 means it is concentrated on non-cereal products. Therefore, 
the higher value of index implies higher diversification and vis-a-vis.  
 
The indices prepared for agricultural diversity at the regional level over the period from 1989-
1990 to 2008-2009 are shown in Table 6.1. The overall indices represent an increasing trend of 
agricultural diversification from cereal crop production to non-cereal crop production over the 
years throughout the country (Figure 6.2). It is observed that the rate growth of agricultural 
diversification was 6.7%.  
 
Agricultural diversification in different regions reveals that the highest level of diversity 
occurred in agriculture in Barisal and Chittagong region, whereas the lowest level was 
observed in Rangpur region over the years. Although the highest growth rate (8.6%) of 
agricultural diversity was occurred in Dhaka region, but the level of agricultural diversification 
was not satisfactory compared to other regions. The lower diversity indices found in Sylhet and 
Rangpur divisions also indicated that there are wide scopes for diversifying agriculture 
introducing high value crops and non-crop commodity to the existing agricultural farming 
(Table 6.1). 
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Table 6.1 Value of Agricultural Diversification Index (ADI) for regions of Bangladesh 
from 1990-2009 

Region 1990-1994 1995-1999 2000-2004 2005-2009 Growth rate* 
Barisal 0.189 0.568 0.638 0.650 7.9% 
Chittagong 0.222 0.535 0.628 0.686 7.5% 
Dhaka 0.279 0.512 0.518 0.590 8.6% 
Khulna 0.311 0.531 0.583 0.604 4.6% 
Rajshahi 0.267 0.429 0.486 0.558 4.3% 
Sylhet 0.152 0.400 0.518 0.560 4.8% 
Rangpur 0.198 0.342 0.415 0.436 5.2% 
Bangladesh 0.246 0.583 0.667 0.701 6.7% 

* Average growth of ADI for 20 years (1990-2009) 
 

Figure 6.1 Agricultural Diversification Index for Regions of Bangladesh 

 
 

Figure 6.1 also shows that since 1990, overall value of ADI has been rising implying an 
increasing trend in agricultural diversification in the country. The most progressive among the 
regions are Chittagong and Khulna while the least progressive in terms of diversification is 
Rangpur. At the same it shows that progression is slowing down. The most rapid era of 
diversification was in the 90s when the Crop Diversification Program (CDP) was active. 
  

          Figure 6.2 Trend of agricultural diversification in Bangladesh 
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Figure 6.2 shows the values of ADI for Bangladesh over time. This also shows that overall 
agricultural diversity is increasing while the sharpest rise took place in the middle of 1990s. 
 
6.3 Determinants of Agricultural Diversification at National Level 

Agricultural diversity mainly depends on the ability of farmers to adapt new agricultural 
technology in their cropland which in turn depends on: a) their individual skills to adapt 
including risk taking behavior; b) on some household characteristics like number of family 
labour available, educational attainment of the household, gender distribution within the 
household, income and wealth status and so on; and c) local and community characteristics like 
soil and weather conditions, the behavior of neighboring farmers, etc. At the macro level, 
following panel probit model will be used to identify the determinants of agricultural 
diversification in Bangladesh. 
 
This section will be completed in the next few months. 
 
6.4 Index of Agricultural Diversification at Household Level 

6.5 Determinants of Agricultural Diversification at Household Level 

6.6 Constraints to Agricultural Diversification 
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Chapter VII 

 
DIVERSIFICATION IN CONSUMPTION 

 

7.1 Background 

The consumption pattern of Bangladeshi people has changed and diversified over the years due 
to various reasons including higher growth in income, education, urbanization, and health 
consciousness. Besides, diversification of food consumption may promote diversification in 
agriculture. This section presents the consumption pattern of different food commodities and 
its changes over the time through analyzing time series and various HIES data. It has analyzed 
time series data from 1990 to 2009 on major food commodity production, export and import to 
estimate the net consumption. A comparative scenario of domestic consumption by residence, 
and poor and non-poor has been provided in this section. The analysis of consumption data for 
various socio-economic classes living in rural and urban areas and the agricultural households 
with diversified and non-diversified production using HIES data from 2000, 2005 and 2010.  
 

7.2 Growth Rates of Per Capita Consumption 

Per capita consumption of food items is calculated using the following formula: 
 

 PCCi =  
 

Where PCCi is per capita consumption of item I, θi is the rate of post-harvest loss in 
items i. 
 

Using this formula, Table 7.1 reveals that the per capita consumption of all the food items 
except pulses, was increased to some extent over the time. The highest growth rate registered 
in maize consumption (36.47%) followed by the consumption of egg (12.75%), potato 
(9.77%), and meat (7.38%) during the period from 1990 to 2009. The per capita consumption 
of mango, onion, jackfruit, pointed gourd, papaya, sugar and garlic also registered impressive 
growth rates during that period compared to other food items. The growth rates of some 
vegetables namely okra, cabbage, brinjal, cauliflower, and bitter gourd were found to be highly 
positive that ranged from 2.20% to 5.14%. Chili, turmeric and ginger also registered positive 
growth rates during the study period. Very little but positive growth rates were observed in 
milk & milk products, banana and radish, whereas negative growth rate was for pulse 
consumption.  
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Table 7.1 Per capita intake (gm/day) of major food items and their growth rates 

Food items 1990-1994 1995-1999 2000-2004 2005-2009 
Growth rate 

(%), 1990-09 
Rice & wheat 485.97 468.71 566.58 599.29 1.55 
Maize 0.07 0.06 1.77 14.94 36.47 
Pulses 14.74 12.58 11.43 9.04 -3.50 
Edible oils 5.94 5.67 2.61 NA 1.08 
Sugar 6.47 7.05 8.02 17.68 6.04 
Meat (beef & mutton) 7.80 10.22 15.61 22.90 7.38 
Milk & milk products 24.55 32.77 29.53 30.94 0.78 
Egg (No./month) 1.28 1.54 3.47 7.68 12.75 
Fish 6.43 29.42 46.15 57.59 4.68 
Onion 5.18 3.72 4.18 16.33 6.77 
Chili 1.47 1.56 2.94 3.01 5.21 
Garlic 0.95 0.86 0.96 2.60 6.01 
Turmeric 0.97 0.90 1.00 2.10 4.79 
Ginger 1.04 0.78 0.96 1.33 1.64 
Potato 23.49 28.94 50.82 76.17 8.10 
Brinjal 3.37 3.83 5.83 4.92 3.13 
Cabbage 1.31 1.73 1.83 2.68 4.35 
Cauliflower 1.23 1.26 1.32 2.04 3.07 
Bitter gourd 0.34 0.34 0.34 0.41 2.20 
Radish 3.18 3.19 3.14 2.81 0.50 
Pointed gourd 0.38 0.47 0.62 0.97 6.17 
Okra 0.23 0.27 0.32 0.51 5.14 
Tomato 1.58 1.46 1.63 2.00 1.55 
Mango 3.27 2.97 3.24 10.80 6.94 
Banana 11.42 10.20 9.87 12.93 0.51 
Jackfruit 4.61 4.37 4.23 15.66 6.37 
Pineapple 2.78 2.45 2.56 3.41 1.17 
Papaya 0.55 0.64 0.62 1.56 6.13 

Source: Various issues of BBS 

 
7.3 Trend of Per Capita Consumption of Major Food Items  

The indices constructed for different food items are presented in Table 7.2. The overall highest 
increasing trends were observed in the consumption of egg, fish, meat, sugar, potato, and 
pointed gourd. In the case of spices, the indices showed decreasing trend during 1995-1999 
whereas showed increasing trend during 2005-2009. The overall increasing trend was observed 
for chili consumption over the study period. Except tomato and radish, the per capita 
consumption showed increasing trend for rest of the vegetables over the period from 1990-
1994 to 2005-2009. The indices constructed for different fruits implied decreasing trend over 
the period from 1995-1999 to 2000-2004, except papaya. On the other side, the per capita 
consumption of these fruits registered increasing trend during 2005-2009 compared to base 
period (Table 7.3).  
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Table 7.2  Trend of per capita intake of major food items in Bangladesh, 1990-2009 

Food items 1990-1994 1995-1999 2000-2004 2005-2009 
Rice & wheat 100 96 117 123 
Maize 100 79 2502 21122 
Pulses 100 85 78 61 
Edible oils 100 95 44 NA 
Sugar 100 109 124 273 
Meat (beef & mutton) 100 131 200 294 
Milk & milk products 100 133 120 126 
Egg  100 120 270 599 
Fish 100 458 718 896 
Onion 100 72 81 315 
Chili 100 106 200 205 
Garlic 100 91 102 274 
Turmeric 100 93 104 217 
Ginger 100 75 93 128 
Potato 100 123 216 324 
Brinjal 100 114 173 146 
Cabbage 100 131 139 204 
Cauliflower 100 102 107 165 
Bitter gourd 100 101 100 120 
Pointed gourd 100 126 165 259 
Okra 100 120 142 225 
Tomato 100 92 103 126 
Radish 100 100 99 88 
Mango 100 91 99 330 
Banana 100 89 86 113 
Jackfruit 100 95 92 339 
Pineapple 100 88 92 123 
Papaya 100 116 113 282 

Source: Various issues of BBS 

 
7.4 Per Capita Consumption of Major Food Items by Residence 
 
The per capita consumption estimates from different household expenditure surveys (HIES) 
revealed that a considerable diversification was taken place in human consumption during the 
last two decades. It is clearly evident from Table 7.3 that the per capita consumption of food in 
Bangladesh increased from 920 gm/day in 2000 to 1000 gm/day in 2010. This increase was 
true for rural and urban areas also. The percent share of rice in total food basket declined both 
in rural and urban areas, while the share of wheat increased from 17.24 gm/day in 2000 to 
26.09 gm/day in 2010 in Bangladesh. Again, sharp increase was taken place in the per capita 
consumption of potato, edible oil, onion, chicken, egg, fish, milk and fruits both in rural and 
urban areas over the period from 2000 to 2010. Furthermore, the per capita consumption of 
vegetables increased in rural areas and mutton consumption increased in urban areas. This 
increasing trend in consumption may lead to further diversification of crop and non-crop 
agriculture in future if there are enough incentives to cultivate crop and non-cereal crops.  
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Table 7.3 Per capita per day intake (gm) of major food items by residence 

Food item 2010 2005 2000 
N R U N R U N R U 

Rice 416.0 441.6 344.2 439.6 459.7 378.5 458.5 478.8 372.7 
Wheat 26.09 23.38 33.69 12.08 7.99 24.52 17.24 14.00 30.12 
Potato 70.52 71.74 67.08 63.30 61.93 67.48 55.45 54.71 58.83 
Pulses 14.30 13.23 17.30 14.19 12.74 18.63 15.77 14.97 91.04 
Vegetables 166.1 170.0 154.9 157.0 156.5 158.7 140.5 141.1 137.9 
Edible oil 20.51 18.28 26.74 16.45 14.33 22.92 12.82 11.24 19.11 
Onion 21.89 19.90 27.46 18.37 16.11 25.26 15.41 14.08 20.72 
Beef  6.84 4.77 12.63 7.78 6.41 11.97 8.30 6.87 13.98 
Mutton 0.60 0.55 0.89 0.59 0.57 0.66 0.49 0.43 0.71 
Chicken/duck 11.22 9.01 17.42 6.85 6.11 10.63 4.50 3.54 8.41 
Eggs 7.25 5.80 11.32 5.15 4.41 7.41 5.27 4.61 7.89 
Fish 49.41 45.67 59.91 42.14 39.70 49.57 38.45 37.83 40.89 
Milk 33.72 31.78 39.16 32.40 31.03 36.55 29.71 28.99 32.59 
Fruits 44.80 42.73 50.59 32.54 32.42 32.90 28.35 26.53 35.63 
Sugar/Gur 8.50 7.48 11.37 8.08 7.54 9.73 6.85 6.37 8.78 
Food taken 
outside 

29.38 28.00 34.97 24.76 23.73 27.90 -- -- -- 

Miscellaneous 72.42 71.24 75.81 48.38 67.01 68.63 55.44 54.58 54.86 
Total 1000 1005 986 948 946 952 920 899 862 
Note: N=National, R= Rural, U= Urban   Sources: Various HIES, 2012, 2005 & 2000 
 
7.5 Per Capita Consumption of Major Food Items by Poor and Non-Poor 

The per capita daily consumption of major food items is presented in Table 7.4. It shows that 
the overall consumption of non-poor people was 24.5% higher than that of poor people. The 
per capita daily consumptions of livestock products, fruits and fish of non-poor households is 
much higher than that of poor people. In percentage term the increased consumption amounts 
ranges from 46.1% to 86.7% between poor and non-poor households. The consumption 
differences were found less in rice, potato, and vegetables between two groups.  
.  
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Table 7.4  Per capita intake (gm/day) of major food items by poor and non-poor 

Food item Poor Non-poor Both category 
Rice 406.19 420.15 (3.3) 416.01 
Wheat   20.36   28.73 (29.1)   26.09 
Potato   63.44   73.78 (14.0)   70.52 
Pulses   10.15   16.22 (37.4)   14.30 
Vegetables 141.80 177.25 (20.0) 166.08 
Edible oil   14.20   23.41 (39.3)   20.51 
Onion   15.69   24.74 (36.6)   21.89 
Beef    1.55    9.27 (83.3)    6.84 
Mutton    0.11    0.83 (86.7)    0.60 
Chicken/duck   4.11   15.09 (72.8)   11.22 
Eggs   3.40    9.02 (62.3)    7.25 
Fish 31.16   57.81 (46.1)   49.41 
Milk and milk products 12.18   43.63 (72.1)   33.72 
Fruits 20.46   56.00 (63.5)   44.80 
Sugar/Gur   3.32   10.88 (69.5)   8.50 
Food taken outside 17.70   35.41 (50.0) 29.83 
Miscellaneous 50.28   81.81 (38.5) 72.42 
Total 816.00 1085.0 (24.8) 1000 

Note: Figures in the parentheses are percent higher consumption over poor people 
Source: HIES, 2010 
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APPENDIX TABLES 
 

Appendix Table 1. Value of modified Harfindahl diversity index of agricultural by regions 

Regions Barisal Chittagong Sylhet Dhaka Khulna Rajshahi Rangpur Bangladesh 
1989-90 0.17 0.21 0.15 0.26 0.29 0.27 0.20 0.24 
1990-91 0.18 0.21 0.13 0.26 0.30 0.25 0.18 0.23 
1991-92 0.17 0.19 0.13 0.25 0.27 0.23 0.17 0.21 
1992-93 0.20 0.24 0.17 0.30 0.33 0.28 0.22 0.27 
1993-94 0.23 0.25 0.18 0.32 0.36 0.29 0.22 0.28 
1994-95 0.19 0.19 0.13 0.27 0.31 0.24 0.18 0.23 
1995-96 0.61 0.60 0.45 0.59 0.55 0.49 0.35 0.66 
1996-97 0.69 0.64 0.49 0.56 0.61 0.49 0.40 0.69 
1997-98 0.71 0.64 0.46 0.57 0.63 0.47 0.38 0.68 
1998-99 0.63 0.62 0.47 0.56 0.56 0.45 0.40 0.66 
1999-00 0.65 0.64 0.53 0.53 0.57 0.47 0.41 0.67 
2000-01 0.65 0.63 0.53 0.53 0.60 0.47 0.41 0.67 
2001-02 0.66 0.64 0.51 0.52 0.59 0.48 0.42 0.68 
2002-03 0.58 0.60 0.47 0.47 0.55 0.47 0.39 0.63 
2003-04 0.65 0.64 0.55 0.55 0.61 0.54 0.46 0.69 
2004-05 0.60 0.66 0.50 0.57 0.57 0.49 0.40 0.66 
2005-06 0.64 0.67 0.53 0.57 0.60 0.56 0.42 0.69 
2006-07 0.76 0.75 0.65 0.65 0.69 0.63 0.49 0.76 
2007-08 0.64 0.66 0.54 0.56 0.56 0.54 0.42 0.68 
2008-09 0.62 0.70 0.58 0.59 0.60 0.58 0.46 0.71 

GR 7.9% 7.5% 8.6% 4.6% 4.3% 4.8% 5.2% 6.7% 
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1. Introduction  
 

Fruits and vegetables are very important for human diet, especially for vitamins and 
minerals. However, the per capita consumption of fruits and vegetables in Bangladesh is 
211 g day-1 against minimum requirement of 400 g day-1 (FAO/WHO 2003; BBS 2010a), 
which manifests a poor dietary status of the people in the country. Presently, Bangladesh 
produces 10923 and 4525 thousand metric tons of vegetables (including potato) and fruits 
per year, respectively (BBS 2010b). However, due to seasonal glut and absence of proper 
marketing system, bulk quantity of harvested produce gets wasted every year. Recently, 
Hassan (2010) reported that postharvest loss of fruits and vegetables in Bangladesh 
ranged from 23.6 to 43.5%, which accounts for an annual loss of 3442 crore Taka. Hence, 
due attention should be given to the reduction of enormous postharvest losses of fruits 
and vegetables in Bangladesh. The changing demand in domestic and international 
markets for fruits and vegetables creates both challenges and opportunities. Therefore, 
efficient marketing is of paramount importance to reduce postharvest loss and the risk and 
uncertainty in timely delivery of quality and safe produce at reasonable prices to the 
consumers.  

 
Appropriate marketing channels and the market functionaries are important in the 
movement of products from producers to the consumers. Different marketing channels 
have been identified by several authors. One of the most common channels is Growers-
‘Bepari’-‘Aratdar’-Retailers-Consumers. The commodity price is apparently higher at the 
retailers’ level. Hassan (2010) reported that the price of fruits and vegetables increased by 
105% at the retailers’ level. But, Hassan (2010) did not calculate the costs and returns of 
the market functionaries. The intermediaries are very often blamed to take the lion’s share 
of market margins in relation to consumers’ taka. But, reliable information on this matter 
is meagre in the scientific literature.  
 
Fruit and vegetable consumption have been growing rapidly in the recent years in 
Bangladesh, as the economy grows and consumers diversify their diets. This trend is 
likely to continue in the future. Furthermore, domestic agricultural markets have 
undergone modernization due to rapid urbanization, agro-industrialization, rise of super 
markets and trade liberization, and procurement system is gradually shifting from 
traditional wholesale markets toward vertically coordinated supply chains. At present, 
Bangladesh’s agricultural marketing system is often accused in the popular press of being 
inefficient. In the case of vegetables, ‘Aratdar’ and ‘Bepari’ have been found to be critical 
players in the market. Their margin was between 17-18% of the retail value and their 
return on working capital was found to be exceptionally high (NFPCSP 2011), although it 
is possible that the high margins are in turn due, for example, to poor infrastructure.  
 
Inefficient marketing systems reduce demand from consumers and participation by 
farmers, who face significant challenges in seizing opportunities to participate in growing 
markets for high-value nutritious crops like fruits and vegetables. Marketing constraints 
include both high costs and risk. High marketing costs often stem from poor 
transportation networks (Hossain et al. 2006), lack of market information, and sometimes 
from lack of competitiveness in the market. Production of fruits and vegetables can be 
very susceptible to pest outbreaks, and spoilage after harvest is an important problem due 
to highly perishable nature of most fruits and vegetables. These factors in turn can lead to 
highly unstable prices. If these constraints can be removed, farmers will earn more by 
specializing in crops for which they have a comparative advantage.  
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Presently, the crying need is the generation of reliable up-to-date data on the actual costs 
and returns of the market functionaries. The outputs of the proposed project will fill up 
the information gap, and indeed, contribute greatly to find out the most efficient 
marketing options in order to formulate a meaningful national policy to improve the 
fragile marketing systems of fruits and vegetables in Bangladesh.  
 
Given the increased importance of fruits and vegetables in nutritionally balanced diets, it 
will be important to have efficient marketing systems that reduce risk and allow 
reasonable prices for both growers and consumers. Indeed, the National Food Policy Plan 
of Action (2008-2015) as well as the Bangladesh Country Investment Plan place stress on 
strengthening the food marketing system and improving value chains as a measure for 
improving food security and increasing incomes among the poor.  
 
The present research, by collecting and disseminating essential up-to-date data on costs 
and returns within the marketing systems, will identify the most cost-effective options for 
improving marketing system performance and propose improved policies and better 
institutional support throughout the marketing chain.  

 
2. Objectives, key research questions and expected outputs 
 
Objective 1: To describe actors, commodity flows and price formation in the 
marketing chain for two fruits and three vegetables in Bangladesh, from main 
producing areas to Dhaka retail markets.  
 

Research questions: 
 
1. What are the various marketing channels, 

especially from leading producing areas to 
Dhaka city? 

 
 
 
 
2. What are the various actors in marketing 

channels of fruits and vegetables? 
 
 
 
 

 
3. What are the price formation methods in 

various supply chain? 

 
Expected outcomes: 

 
1. The presently-operating commodity 

flow(s) i.e. marketing channels for the 
selected commodities according to farm 
size and seasonality will be identified. 
Secondary information and primary survey 
will answer Question 1. 

 
2. The important actors (functionaries) in 

marketing chain of selected commodities 
(potato, brinjal, okra, banana and mango) 
will be identified. Secondary information 
and primary survey will answer Question 
2. 

 
3. Price formation methods of the selected 

commodities at different levels of 
marketing will be explored. Secondary 
information and primary survey will 
answer Question 3. 
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Objective 2: To evaluate performance of marketing system by calculating gross and 
net margins for each of the five foods studied.  
 

Research questions: 
 
1. What are the costs of production and costs 

of marketing of the selected crops? 
 
 
 
 
2. What are the shares (gross and net 

margins) of intermediaries in marketing 
channel in relation to consumers’ taka?  

 
 
 
 
 
 
 
 
3. Do the intermediaries receive lion’s share 

of the profit? 
 
 
 
 
 
 
 
 
4. What are the seasonal factors and co-

efficient of variation of monthly prices of 
fruits and vegetables compared with other 
agricultural products? 
 
 
 
 
 
 

5. What is the status of market performance? 

 
Expected outcomes: 

 
1. Details of the costs of production and costs 

of marketing of the selected crops will be 
calculated. Questionnaire Interview and 
FGD, and secondary information will 
answer Question 1. 
 

2. Reliable and updated primary data on 
gross and net profit/margin of the market 
functionaries will be generated for the 
selected commodities. The information 
will greatly help formulate national policy 
to reduce postharvest loss and deliver 
quality and safe produce to the consumers 
at reasonable prices. Primary survey 
(questionnaire interview and FGD) will 
answer Question 2. 
 

3. The information will also be useful to 
improve market performance by making 
right decision on whether and how the 
involvement of the numerous 
intermediaries should be reduced in the 
supply chain to control commodity prices. 
Primary survey (questionnaire interview 
and FGD) and secondary information will 
answer Question 3. 
 

4. Seasonal factors and coefficient of 
variation for each of the selected fruits and 
vegetables will be calculated and 
compared with other agricultural 
commodities (important cereals and other 
fruits and vegetables). Primary and 
secondary data will be used to answer this 
question. 

 

5. Market performances will be evaluated on 
the basis of performance indicators 
(profitability, price spread, marketing 
costs and margins, return on investment, 
involvement of intermediaries, types of 
marketing channel, etc.) to be determined 
from the data obtained from the primary 
survey and from the secondary 
information.  
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Objective 3: To assess the critical factors affecting market performance and to 
propose policy recommendations for enhancing market performance.  

 
Research questions: 
 
1. What are the critical factors or bottlenecks 

or constraints in marketing chain towards 
the improvement of marketing 
performance? 

 
 
 
 
2. What would be the recommendations for 

improving the performance of marketing 
system in Bangladesh? 

 

 

 

 

 
Expected outcomes: 

 
1. The critical factors and bottlenecks in the 

marketing chains will be identified and 
analysed towards the improvement of the 
existing marketing systems of vegetables 
and fruits. Primary survey (questionnaire 
interview and FGD) will answer Question 
1. 
 

2. Policy implications and recommendations 
will be prepared to improve the marketing 
performance so as to ensure growers’ 
profit, reduce postharvest losses and 
deliver quality and safe fruits and 
vegetables to the consumers at reasonable 
prices. Results of primary survey 
(questionnaire interview and FGD) and 
analyses of secondary market information 
will answer Question 2. 

 
 

3. Literature review 
 
      3.1 Background  

 
Fruits and vegetables are rich sources of phytochemicals (vitamins, minerals and 
antioxidants) believed to be associated with the promotion of good health and protection 
against certain diseases. Due to favourable climates, variety of nutritious fruits and 
vegetables are grown in Bangladesh. However, due to seasonal glut and absence of proper 
marketing system, bulk quantity of harvested produce gets wasted every year. The 
estimated postharvest loss of fruits and vegetables in Bangladesh ranged from 23.6 to 
43.5% (Hassan 2010). Hence, due attention should be given to reduce postharvest losses, 
maintain quality and safety in supply chain, and deliver produce at reasonable prices to 
the consumers. Fruits and vegetables are mainly produced by small and marginal holders, 
but due to weak and fragmented value-chain, only a small percentage of the produce 
reaches the urban market (Minten et al. 2010). Appropriate marketing infrastructure is 
crucial for efficient marketing of fruits and vegetables (GoB 2008; Khandaker et al. 2009; 
BCIP 2010).  

 
3.2  Marketing channel and market functionaries 

 
Marketing channel refers to the sequential arrangement of various marketing 
intermediaries involved in the movement of products from producers to the consumers. In 
relation to vegetables marketing, a small proportion passes through local retailers directly 
from growers, and a considerable proportion passes from ‘Bepari’ via ‘Aratdar’ through 
‘Paiker’ to the consumers (Rashid 1969; Hassan 2010). Ahmed et al. (1990) reported five 
important marketing channels of winter vegetable, which are Growers-Consumers, 
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Growers-Retailers-Consumers,Growers-‘Bepari’-‘Aratdar’-Retailers-Consumers, 
Growers-Agent-Exporter, and Growers-‘Aratdar’-Exporter. Ahmed (1992) reported three 
principal marketing channels, namely local, regional and inter-regional. The local 
marketing is characterized by the intervention of fewer middlemen between producers 
and consumers. The regional channel consists of an extended chain of intermediaries. The 
inter-regional channels are the most lengthy in terms of number of traders involved and 
distance over which produce are transported. FAO (1997) identified a large number of 
vegetable marketing channels, amongst them, 13 were within and between the assemble 
markets and 19 were from assemble markets to the city markets. However, market actors 
and marketing channels as influenced by farm sizes and seasonality are not adequately 
investigated.  

 
Myint (2003) reported different categories of market functionaries in fruits and vegetables 
supply chain in Myanmar. The market functionaries are farmers, primary collectors 
(village brokers), collectors, town wholesalers and large scale wholesalers, market 
wholesalers, market retailers, transport brokers and exporters. In case of potato, two 
different marketing channels (traditional and cold stored) were reported by Hossain and 
Miah (2009). In the case of traditionally-stored potatoes, ‘Bepari’ and ‘Faria’ purchased 
potatoes from the growers. The share of purchasing potatoes by the ‘Bepari’ (60.9%) was 
higher than the ‘Faria’ (36.2%). ‘Bepari’ bought large amount potatoes from farmers and 
sold directly to the ‘Paiker’ (38.9%), retailers (26.2%) and Aratdar (21.6%). Similarly, 
‘Faria’ bought potatoes directly from the farmers and mostly sold them to the ‘Bepari 
(25.8%) and small portion (10.4%) to retailers through ‘Aratdar’. ‘Paiker’ bought a major 
portion of potatoes directly from the ‘Bepari’ (38.9%) and a very small from the farmers 
(2.1%). They also bought a good amount of potatoes (20.9%) from ‘Faria’ and other 
‘Bepari’ through ‘Aratdar’. The ‘Paiker’ sold their entire potatoes to the retailers. In the 
case of cold stored marketing, ‘Bepari’ and ‘Paiker’ bought potatoes from cold stores. 
The share of purchasing potatoes by ‘Bepari’ was higher (73.2%) than the ‘Paiker’ 
(24.4%). ‘Aratdar’ bought all potatoes from ‘Bepari’ and sold 42.1% to ‘Paiker’ and 
29.3% to retailers. ‘Paiker’ sold maximum amount (68.1%) to the retailers, and very 
small portion (0.2%) to the consumers. 
 
 Hossain and Miah (2009) also calculated the disposal pattern of potato at the farm level. 
They reported that about 2.92% of the produced potatoes was used for home 
consumption, 0.52% was used for gift, 62.04% was sold during harvesting period, 
12.73% was kept in cold stores as seed and 23.04% was stored as table potatoes and sold 
later (cold stores 19.70% and home stores 3.34%) when price became high. In a similar 
study, Rabbani et al. (2010) reported that most small potato growers sold their produce 
from the farm gate (78%) followed by from local assemble market (18%) and from cold 
stores (5%). On the other hand, the large potato growers mainly sold their produce from 
the farm gate (51%) followed by from cold stores (31%). Market syndicate and fewer 
traders in the potato supply chain (less bargaining option and more price control) are the 
major constraints in potato marketing. Hajong (2011) conducted a study on marketing and 
storage system of potato in selected areas of Rangpur district and reported the presence of 
intermediaries such as Faria, Bepari, Paiker, retailers and cold store owners in the 
marketing systems of potato. Hajong (2011) observed ten different types of marketing 
channels, and the principal channels were (i) farmer-consumers, (ii) farmers-Faria-
Bepari-Paiker-retailer-consumers, and (iii) farmers-cold storage-Bepari-Paiker-retailers-
consumers.  
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Barman (2008) carried out a study about supermarket and conventional marketing 
channels of winter vegetables in Dhaka city. Results showed that producers of winter 
vegetables mainly sold their products to the wholesalers and supermarket collected their 
needed products from wholesalers and ultimately sold to the consumers in the 
supermarkets. On the other hand, in conventional market, wholesalers purchased their 
required amount from producers and sold to the retailers and then retailers sold to the 
consumers. Barman reported several marketing channels. For supermarkets, the 
marketing channels are: (i) producers-wholesalers-supermarket-consumers, and (ii) 
producers-supermarket-consumers. For conventional marketing, the identified channels 
were: (i) producers-wholesalers-retailers-consumers, and (ii) producers-retailers-
consumers. The reports also suggested that the marketing costs for supermarket and 
conventional markets were 481 and 453 Tk/ton, respectively. The corresponding net 
returns were 11988 and 7511 Tk/ton of vegetables, respectively, and which results 
manifested that the margins of supermarkets were higher than that of conventional 
markets. 
 
Ferdous (2007) conducted a study on production and marketing of brinjal in selected 
areas of Mymensingh district and showed two marketing channels, namely (i) Producer-
Paiker-Aratdar-Retailers-Consumers, (ii) Producers-Consumers. The marketing costs for 
Piker, Aratdar and retailers were 650, 100 and 710 Tk/ton, respectively. The 
corresponding net marketing margins or profit of were 350, 710 and 540 Tk/ton, 
respectively. Sayem (2001) presents a study on marketing system and price behavior of 
potato in selected areas of Rangpur district and showed that the average gross marketing 
margin at Tk 485 per quintal, whereas Tk 117, 182, 109 and 77 per quintal for Bepari, 
cold store owner, Paiker and retailers in Rangpur Sadar Upazilla. And the average gross 
marketing margin earned by Bepari, cold store owners, Paiker and retailers were Tk 91, 
163, 72 and 59, respectively in Taragonj Upazilla. The average net marketing margin per 
quintal earned by Bepari, cold storage owners, Paiker and retailers were Tk 22, 20, 22 and 
23, respectively. So, from this study, the average gross marketing margin is higher in 
Sadar Upazilla than Taragonj, and the average net marketing margin is higher in Taragonj 
than Sadar Upazilla.  Similar information is, however, lacking for other commodities like 
okra, mango and banana to be examined in the proposed project. 

 
3.3  Marketing performance 

 
An important aspect of perishables marketing is the produce mobility. Roy (1992) 
reported that the farmers of Jessore sold brinjal mostly in the primary market (65%), 
while regional and inter-regional mobility were only 10 and 25%, respectively. In terms 
of marketing margins in vegetables trade, Roy (1992) reported that ‘Faria’ was the most 
beneficiary group among the traders. In contrast, Sabur (1992) reported that the profit 
margin was the highest for ‘Aratdar’ (93%) followed by ‘Faria’ (79%), ‘Paiker’ (75%), 
‘Bepari’ (33%) and retailers (20%). However, the marketing costs were higher for 
‘Bepari’ followed by retailers, ‘Paiker’, ‘Faria’, and ‘Aratdar’. This is quite common that 
some people look at prices paid to farmers and compare them with the prices consumers 
pay for the same product. They accuse traders who are exploiting the farmers because the 
retail price paid by consumers is higher than the price received by farmers. Simple 
comparison of farmers’ prices with retail prices is a poor indicator of marketing 
efficiency as it does not take into account the cost involved in moving produce along the 
marketing chain from the farmers to the consumers. Myint (2003) reported from 
Myanmar that the farm and retail prices of cabbage were 14.50 and 43.00 Kyat/piece 
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showing only 34% received by the farmers. When marketing costs were calculated, the 
net margins of the farmers, collectors and retailers were 6.96, 1.95 and 13.00 Kyat/piece. 
Similar up to date information is required for the selected commodities in Bangladesh to 
prepare policy for the improvement of marketing performance of fruits and vegetables. 
Mari (2009) investigated the marketing margin and distribution of costs and net returns 
across the functionaries of selected vegetables. Results revealed that the share of producer 
in consumer rupee was 58, 66 and 65% for onion, tomatoes and chilies, respectively. The 
study also reported higher returns on capital employed by the market agents including 
wholesalers and commission agents, who indicated a collusive oligopoly among the 
market intermediaries and they were not operating as competitive and efficient 
institutions.  

 
Method of price setting is also an important marketing issue. A report was published by 
Myint (2003), who mentioned different methods of price setting in fruits and vegetables 
marketing in Myanmar. Farmers generally rely on the nearest town, bus or boat drivers, 
extension workers, and neighbouring farmers of the same village come from the nearest 
town market. Another information source is the agents who come to village to buy crop. 
Farmers compare prices offered by agents and primary collectors. Farmers choose the 
best trading partners based on honesty and reasonable prices offered to them. The 
wholesalers find out daily market information in the produce exchange centre. They also 
exchange market information of export demand, prices in major producing areas and 
supply situation. For price setting, traders gather information from their regular trading 
partner by telephone including cell phones. In Bangladesh, the common sources of market 
information are the personal visit to market, other farmers, traders, contractors, extension 
workers, and market information services (Rahman 2003). In the present days, cell phone 
is being also used as an important source of market information. Seasonal price pattern is 
also an important indicator of marketing performance.  
 
Myint (2003) reported the seasonal price pattern of tomato in Myanmar, and showed that 
high price at the start of the season. At the peak season, the tomato price went down due 
to increase in supplies in the market. Afterwards, the prices again increased but not 
reached the same level as observed at the start. Marketing and price behaviour of brinjal 
was investigated by BARI (2007) in selected areas in terms of growth, instability, annual 
fluctuation of prices and decomposition of the series components. Both primary and 
secondary data were used for the study. Six performance indicators were used for 
measuring marketing efficiency of brinjal. Growth rates of real prices in Chittagong and 
Jessore were found to increase over the period due to high demand of brinjal. Annual real 
prices of brinjal in selected areas fluctuated to a great extent, and it was the highest in 
Comilla followed by Jamalpur, Chittagong and Rangpur. Annual Time Series Data 
consisted of four components, namely trend, seasonal, cyclical and irregular movement, 
which were decomposed to see the annual price movement separately. The upward trend 
of real price was found for Chittagong and Jessore. The length of cycle in real prices was 
found 3-6 years on an average in the selected areas. It was evident from the seasonal 
indices that wide seasonal fluctuation occurred in brinjal prices in all the selected 
markets. The price flexibility was estimated to be -0.2134 in Rangpur. The performance 
indicators revealed that the channel IV, Farmer-‘Bepari’ (Local district)-Aratdar (Local 
district)-Retailer (Local district)-Consumers was the most efficient channel in the selected 
areas, where the net marketing margin was 739.15 Tk/Quintal. Similar reports have also 
been published by Mankhin (2006), Matin et al. (2008) and Nasrin (2010).    
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3.4  Seasonal price variation 
 

Hajong (2011) investigated the seasonal price variation of potato in Rangpur district from 
the year 2000-2010. Results showed that the price of potato was higher in the months of 
January, July, August, September, October, November and December. Monalisa (2011) 
conducted a study on seasonal price variation of chili in Jamalpur District. Results 
showed that the price of chili was higher in the months of September and October. 
Ferdous (2007) carried out a study on seasonal price variation of brinjal for the period of 
2002-2006 in some areas of Mymensingh district. Results revealed that the price of 
brinjal was higher in the months of September to November and lower in the months of 
December to January.  
  
3.5  Marketing constraints 

 
Price volatility in fruits and vegetables marketing is an important constraint. Very often it 
is noticed that price of one commodity is high in one year and less in the following year. 
This is possibly due to the cyclical nature of production (Myint 2003). If prices in one 
year are bad, farmers will often respond by planting less in the next year. This will lead to 
lower production and higher prices, so encouraging more planting in the following year 
and a consequent fall in prices. This cyclical nature of production and prices is quite 
common. Successful farmers are sometimes those who do the opposite to what is being 
done by other farmers. Lack of reliable and up to date information on market prices is an 
important constrain. For example, farmers rely on time consuming and costly personal 
market visit to obtain price information, and often they have information only about crops 
they produce and market they sell to. The traders do not see in their interest to provide 
accurate information to the farmers. They only know about the crops and the markets 
with which they deal. Extension workers are rarely trained to assist farmers in marketing 
(Rahman 2003). Existence of business syndicate is often seen as price controlling body. 
Rabbani et al. (2010) reported that formation of business syndicate by the traders for 
price fixation in the market has been mentioned by the respondents from Comilla-
Chandpur (26.70%), Jessore-Kushtia (30.00%) and Rangpur-Dinajpur (13.33%) zones. 
Similarly, presence of few traders in the market in Jessore-Kushtia (13.33%), Rangpur-
Dinajpur (16.67%) and Jamalpur-Sherpur (10.00%). The results revealed that 10.34% 
large, 9.84% medium and 14.75% small potato growers reported the presence of business 
syndicate in the potato market. On the other hand, 12.07% large, 1.64% medium and 
6.56% small potato growers reported the presence of fewer traders in the market channel 
resulting in less bargaining and more control of the market price of potato by the traders 
in the market. Reports related to seasonality for any crops are hardly found, and which 
needs to be exhaustively examined to know the price variation in market.  

 
3.6  Previous policies and recommendations 

 
In the NFPPoA (2008-2015), the agricultural marketing and trade has been given due 
attention. The targets are the reduced marketing costs of agricultural products, 
strengthened market integration. The action agenda include strengthening capacities of 
DAM, BSTI, Hortex Foundation, promoting the expansion of farmers associations, 
developing efficient food marketing information system through greater reliance on 
Information and Communication Technology (ICT), as well as reliable forecasting 
models (GoB 2008). Agricultural commodities pass through several intermediaries before 
they reach the consumers, with significant variations in marketing margins and producers’ 



585 
 

share. In many instances, the prices the consumers pay happen to be higher than what 
they could be, whilst those received by poor farmers are very low. Strengthening of 
marketing systems shall help in ensuring fair prices. However, several other factors of 
poor market performance, such as unfair competition, the excessive number of 
intermediaries, transportation leakage, excessive tolls, need to be addressed through 
proper market policy and regulations (GoB 2008). 

 
Hossain and Miah (2009) recommended that market infrastructures should be developed 
in terms of quick transportation, proper storage and other physical facilities to reduce 
postharvest losses of potato and other fresh fruits and vegetables. They also underscored 
the maintenance of separate space in the cold stores, one for seed potatoes (2-4oC) and the 
other for table potatoes (3-5oC), refinement of traditional methods of potato storage to 
reduce the cost of storage in cold stores, and price control round the year in all parts of 
the country. Rahman (2003) emphasized the use of ICT-based marketing system for 
agricultural commodities. Dhankar (2003) mentioned that modernization of market 
information system will lead to the efficiency in the markets and increased participation 
of the farmers. Dhankar (2003) also underscored continued assistance in marketing 
research to generate marketing information and subsequent dissemination to the farmers 
and other market functionaries at the grass root level to create an ambiance good 
marketing practices in India.  
 
Hanemann and Ahmed (2006) put forward 29 recommendations in relation to production, 
commercialization and consumption of fruits and vegetables in Bangladesh, and amongst 
them, the important recommendations related to marketing are: (i) increase investment in 
market infrastructure, arrange technical assistance and credit for improving market 
infrastructures including postharvest management and processing facilities to reduce 
wastage and more value addition for enhancing marketing margin and increasing return to 
farmers, (ii) contract farming arrangements should be officially encouraged and 
facilitated as a means of reducing the costs of intermediation and integrating horticultural 
procedures into the fresh produce supply chain, and (iii) direct farm-to-market 
programmes as fostered by the NCDP (North West Crop Diversification Programme) 
should also receive official endorsement and encouragement. Producing and marketing 
high value horticultural products successfully requires a range of interventions and 
investments, including a change in policies toward an enabling environment conducive to 
private trade, infrastructure development, improved access to credit, research and 
development, capacity building and taking advantage of international trade (Minten et al. 
2010). 

 
3.7  Concluding remarks 

 
In conclusion, the commodity price is apparently higher at the retailers’ level. Hassan 
(2010) reported that the price of fruits and vegetables is increased by 105% at the 
retailers’ level. But, Hassan (2010) did not calculate the costs and returns of the market 
functionaries. The intermediaries are very often blamed to take the lion share of 
marketing margins. But, reliable information on this matter is meagre in the scientific 
literature. Presently, the crying need is the generation of reliable up to date data on the 
actual costs and returns of the market functionaries, and other indicators of marketing 
performance for the selected commodities. The outputs of the present study would fill up 
the information gap, and indeed, contribute greatly to find out the most efficient 
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marketing options in order to formulate a meaningful national policy to improve the 
fragile marketing systems of fruits and vegetables in Bangladesh.  

 
4. Methodology and data sources  

 
4.1 Commodity 
 
Potato, brinjal, okra, banana and mango 
 
4.2  Approaches and methodology 
 
The approaches for conducting the proposed study include the use of secondary data and 
generate primary data. The details of the methodology are described in the following. 
 
4.2.1 Secondary data 
 
Secondary information, especially with regards to market actors, commodity flow, costs, 
price information, and so on, of the selected commodity, other important fruits and 
vegetables, and cereals will be collected from books, journals, reports (BBS and DAM), 
documents, etc. Secondary data on monthly prices of the selected commodity (potato, 
brinjal, okra, banana and mango), cereals (rice, wheat and maize) and other fruits and 
vegetables will be collected for at least five years for the purpose of comparison. 
Secondary data will be collected from books, journals, reports (BBS, DAM, HIES), 
documents, etc. Time Series Analysis will be collected to examine the pattern of price 
difference among different months and different years. 
 
4.2.2 Primary information/data 
 
Primary data will be collected from market functionaries using different PRA 
(Participatory Rural Appraisal) tools including Focus Group Discussions (FGD), 
questionnaire interviews and Cross-Check interview with Key Informants. Data will be 
collected by trained data enumerators (mixture of SAAO and local graduates) and the 
Research Fellows with direct supervision of the Principal Investigator and the Co-
Investigator. For primary data collection, the following steps will be followed: 
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4.2.2.1 Conceptual marketing chains 
 
The marketing chains for brinjal, okra, banana and mango are similar (Fig 1A), while the 
marketing chain for potato is different (Fig 1B). Hence, data will be collected 
accordingly.  
 
 
 
 
  
 
 
  
 
 
 
 
 
  

  

  

  

 

Fig 1 Conceptual marketing chains for brinjal, okra, banana and mango (A), and potato (B).  

 

4.2.2.2 Data collection from growers 
 
Stratified random sampling will be followed to collect primary information. Leading 1-2 
Districts for each commodity will be selected based on production volume. From each 
District, 1-2 Upazilla, and from each Upazilla, 2 Blocks will be selected receiving 
suggestions from DAE personnel. Sample sizes for the growers are furnished in Table 1. 
From each Block, names of growers will be listed, and from which 25 growers will be 
proportionately selected in terms of marginal (0.02-0.20 ha), small (0.21-1.00 ha), 
medium (1.01-3.00 ha) and large (> 3.00 ha). The growers, who grow and sell their 
produce (whole or part), will be interviewed. A 5% reserve list would be prepared for any 
absentees. The selected growers will be interviewed using structured and pre-tested 
interview schedules. Data will be recorded on age, education, land holdings, income, 
cultivated varieties, cost and return, mode of sales, sale price, constraints, etc. Items of 
data collection from the growers have been slightly modified based on the discussions 
with the NFPCSP team, giving more emphasis to marketing aspects rather than 
production. This change will not have any financial implications. 
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Table 1 Sampling plan for growers 
 

Commodity Locations  Sample size  (Growers)  
Potato  Munshigonj 

Bogra 
50 
50 

Brinjal  Jessore  
Norshingdi  

50  
50  

Okra  Chittagong  
Comilla  

50 
50 

Banana  Tangail  
Kushtia  

50 
50 

Mango  Rajshahi  
Chapai Nowabgonj  

50 
50 

Total Sample Size  500  
 
4.2.2.3 Data collection from intermediaries including cold store owners  
 
The intermediaries refer to those people who act between the growers and consumers. 
The important intermediaries are ‘Faria’, ‘Bepari’, ‘Aratdar’, ‘Paiker’ and retailers. In 
case of ‘Faria’, from each Block, 25 ‘Faria’ will be selected by using convenience 
sampling (purposive sampling) and interviewed. Information will be collected on trade 
volume, marketing costs (depreciation on investment capital, interest on running capital, 
transport cost, office cost, commission, market tolls, wastage, etc.), mode of sales, 
purchase and sale prices, seasonality in produce prices, gross and net returns, constraints, 
etc. For ‘Bepari’, ‘Aratdar’, ‘Paiker’ and retailers, similar methods will be followed. 
Sample sizes for the intermediaries including cold store owners are furnished in Tables 2-
7.  
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Table 2 Sampling plan for ‘Faria’ 
 

Commodity ‘Faria’ (farm & assemble market)  
Potato Munshigonj 

Sadar (25) 
Sirajdikhan (25) 
Bogra 
Sadar (25) 
Shibgonj (25) 

Sub-Total 100 
Brinjal Jessore 

Sadar (25) 
Chougacha (25) 
Norshingdi 
Raipura (25) 
Shibpur (25) 

Sub-Total 100 
Okra Chittagong 

Sitakundu (25) 
Comilla 
Sadar (25) 
Chandina (25) 

Sub-Total 75 
Banana Tangail 

Madhupur (25) 
Ghatail (25) 
Kushtia 
Sadar (25) 

Sub-Total 75 
Mango Rajshahi 

Charghat (25) 
Bagha (25) 
Chapai Nowabgonj 
Shibgonj (25) 
Bholahat (25) 

Sub-Total 100 
Total 450 

 

Table 3 Sampling plan for ‘Bepari’ 
 

Commodity Locations  Sample size 
(‘Bepari)’  

Potato Munshigonj 
Bogra 

50 
50 

Brinjal Jessore  
Norshingdi  

50 
50 

Okra Chittagong  
Comilla  

50 
50 

Banana Tangail  
Kushtia  

50 
50 

Mango Rajshahi  
Chapai Nowabgonj  

50 
50 

Total Sample Size      500 
NB. The ‘Bepari’ will be selected from two assemble markets of the above-mentioned locations for 
each of the selected crops.  
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Table 4 Sampling plan for ‘Aratdar’ (Commission Agent) 
 

Commodity  Locations  Sample Size (‘Aratdar’)  
Potato  Karwan Bazar  

Shambazar 
Jatrabari Bazar  

50 
25 
25  

Brinjal  Karwan Bazar  
Shambazar 
Jatrabari Bazar  

50 
25 
25  

Okra  Karwan Bazar  
Shambazar 
Jatrabari Bazar  

50 
25 
25  

Banana  Karwan Bazar  
Shambazar 
Jatrabari Bazar  

50 
25 
25  

Mango  Karwan Bazar  
Shambazar 
Jatrabari Bazar 
Badamtali  

25 
25 
25 
25  

Total Sample Size  500  
 
Table 5 Sampling plan for retailers 
 

Commodity  Locations  Sample Size (Retailers)  
Potato  Munshigonj  

Dhaka (Retail Markets)  
Dhaka (Super Shops)  

50 (10 Retail Market) 
50 (10 Retail Market) 
05 (5 Super Shops)  

Brinjal  Jessore 
Norshingdi 
Dhaka (Retail Markets)  
Dhaka (Super Shops)  

25 (5 Retail Market) 
25 (5 Retail Market) 
50 (10 Retail Market) 
05 (5 Super Shops)  

Okra  Chittagong 
Comilla 
Dhaka (Retail Markets)  
Dhaka (Super Shops)  

25 (5 Retail Market) 
25 (5 Retail Market) 
50 (10 Retail Market) 
05 (5 Super Shops)  

Banana  Tangail 
Kushtia 
Dhaka (Retail Markets)  
Dhaka (Super Shops)  

25 (5 Retail Market) 
25 (5 Retail Market) 
50 (10 Retail Market) 
05 (5 Super Shops)  

Mango  Rajshahi  
Chapai Nowabgonj  
Dhaka (Retail Markets)  
Dhaka (Super Shops)  

25 (5 Retail Market) 
25 (5 Retail Market) 
50 (10 Retail Market) 
05 (5 Super Shops)  

Total  500 Retailers; 5 Super Shops  

NB. The retail markets in the Dhaka city will be selected from all areas i.e. low, medium and high 
income consumer areas. The retail markets (10) for low and medium income consumers would be from 
the Karwan Bazar, Shambazar, Jatrabari Bazar, Gulshan, Mahakhali, New Market, Mirpur, 
Mohammadpur, Swarighat and Badamtali. The Selected Super Shops (5) from Gulshan, Uttara, 
Banani, Dhanmandi and Baridhara would be considered for the high income consumers. 
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Table 6 Sampling plan for ‘Paiker’ (Wholesalers) 
 
Commodity ‘Paiker’ (from wholesale markets) 
Potato Dhaka 

Karwan Bazar (25) 
Shambazar (25) 
Jatrabari Bazar (25) 

Sub-Total 75 
Brinjal Karwan Bazar (25) 

Shambazar (25) 
Jatrabari Bazar (25) 

Sub-Total 75 
Okra Karwan Bazar (25) 

Shambazar (25) 
Jatrabari Bazar (25) 

Sub-Total 75 
Banana Karwan Bazar (25) 

Shambazar (25) 
Jatrabari Bazar (25) 

Sub-Total 75 
Mango Dhaka 

Karwan Bazar (25) 
Shambazar (25) 
Jatrabari Bazar (25) 
Badamtoli (25) 

Sub-Total 100 
Total 400 

 
Table 7 Sampling plan for cold stores  
 
Commodity Cold stores (manager/owner of cold store 

owners) 
Potato Munshigonj (5) 

Bogra (5) 
Total 10 

 
In addition to questionnaire interview, 20 FGDs will also be arranged. The tentative plan 
for the FGDs is furnished in Table 8.  
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Table 8 Plan for Focus Group Discussion (FGD) 
 
Commodity Growers Intermediaries 

‘Bepari’ Wholesalers Retailers 
Potato Munshigonj 

Sadar (1) 
Munshigonj 
Sadar (1) 

Dhaka 
(Karwan Bazar) 

Dhaka 

Brinjal Norshingdi 
Raipura (1) 

Norshingdi 
Baroicha Bazar (1) 

Dhaka 
(Karwan Bazar) 

Dhaka 

Okra Comilla 
Chandina (1) 

Comilla 
Nimshar Bazar (1) 

Dhaka 
(Karwan Bazar) 

Dhaka 

Banana Tangail 
Madhupur (1) 

Tangail 
Madhupur (1) 

Dhaka 
(Karwan Bazar) 

Dhaka 

Mango Chapai 
Nowabgonj 
Shibgonj (1) 

Chapai 
Nowabgonj 
Shibgonj (1) 

Dhaka 
(Karwan Bazar) 

Dhaka 

Total 05 05 05 05 
Out of 20 FGDs, 10 will be held prior to questionnaire interview (to guide the interview) 
and rest 10 will be held after completing analysis (to validate results of the analysis).  
 
4.3 Marketing performance study 
 
Marketing performance will be evaluated using different measures of marketing 
efficiency as described by Shepherd (1972), Hugar and Hireman (1984), and Acharya and 
Agarwal (2004). Details have been given in Appendix I. 
 
4.4 Data analyses  
 
Data obtained from FGD and questionnaire interviews will be coded and entered into a 
database system using Microsoft EXCEL and analysed using SPSS Statistical Software. 
Comparisons among markets will be made by ANOVA F-Test. Descriptive statistics 
(percentage, mean, range, standard deviation, correlation co-efficient, co-efficient of 
variation, etc.) will be used to describe the variables. Seasonal price variation will be 
calculated as per Moving Average Method. For the estimation of comprehensive 
marketing costs, the methods described by Dawe et al. (2008) will be followed. 
Appropriate methods (interpolation or extrapolation or average) will be followed to 
address missing data for those crops found available round the year (potato, banana, 
brinjal, etc.). For seasonal crops like mango, okra, etc. dealing with missing data would 
not be required. Twenty FGD will be arranged (4 for each of the commodity; 1 for 
growers and 3 for intermediaries). 
 
4.5 Training of enumerator 
 
The data enumerators will be given adequate training so that they will be able to collect 
required data/information from the selected interviewees with utmost care and accuracy. 
The possible topics of the training are summarized in Table 9. Six training sessions (1-
day each) will be conducted in Mymensingh (BAU), Jessore, Chapai Nowabgonj, Bogra, 
Norshingdi and Comilla. The training will be provided by the Principal Investigator and 
Co-Investigator. 
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Table 9 Possible topics for training of the data enumerators 
 

Sl No. Training topics Trainers/Personnel 
1 Registration  Research Assistant (RA) 
2 Inauguration Invited Guest 
3 Technical session  
 a) Pre-evaluation Principal Investigator (PI) 
 b) Introduction and detail background of the project Principal Investigator (PI) 
 c) How to establish rapport with the interviewees Co-Investigator (CI) 
 d) Detail descriptions of the questions PI/CI 
 e) Conduct mock interview with stakeholders PI/CI 
 f) Post-evaluation PI 

 
 

5. Preliminary findings and discussion  
 

The preliminary and partial results of the investigation are presented and discussed in this 
section. Substantial amounts of secondary data on area, production and market prices of 
the selected fruits and vegetables (potato, brinjal, okra, mango and banana) and important 
cereals (rice, wheat and maize) were collected in accordance with the terms of reference 
(ToR) of the present project. The secondary data were collected from different sources 
including books, journals, periodicals, reports and online resources. The collected data 
were entered into the Microsoft Excel Spread Sheet, and required tables and graphs were 
prepared. Primary survey is in progress, and partial results are also presented and 
discussed in the following. 
 
5.1 Cereals  

 
Three important cereals (rice, wheat and maize) were included in the study to investigate 
their market prices on the basis of secondary data. Data collection and analyses are still 
continuing. However, partial result on rice (Aman) marketing is discussed here. In the 
BBS report, price data on Aman, Aus and Boro rice are available. In the DAM report, the 
prices of fine, medium and coarse rice are available. Six-year data were used to 
investigate the seasonal price variation using moving average method. Results showed 
that the wholesale price of Aman rice was lower in the months of February, April, May 
and June. The price was higher in the months of July, August, September and October 
(Fig 2A). Price trended to decrease from the month of January until June, and then started 
to increase up to the month of October. Rice price dramatically decreased in the month of 
November and then increased further. Similar analyses will be conducted for Aus and 
Boro rice, and other cereals which will help draw a conclusion in relation to the 
underlying causes of the observed seasonal price variation of the cereals, and whether the 
variation is similar or dissimilar to that of the selected fruits and vegetables as being 
examined in the present study.  
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Fig 2 Monthly price indices of Aman rice (wholesale-A and retail-B) as ratio to moving 
average (Sources: BBS, DAM). 

 
A relationship between rice production and rice price has been shown in Fig 3. Aman rice 
production did not follow any specific trend over the last few years. Steady increase in 
production of Aman rice was observed during the period from 2000-01 to 2003-04. In 
2004-05, production decreased by approximately one-third of the previous year. Then, 
production increased again during the period from 2004-05 to 2006-07. Production fell 

A 

B 
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again sharply in the year 2007-08. Later in 2009, Aman production reached the highest 
level among all the years investigated. So, there were ups and downs in Aman rice 
production. Aman production was the lowest in the years 2005 and 2008 (Fig 3). 
Irrespective of production, the retail prices of coarse and fine rice increased over the last 
years from 2000-01 to 2008-09 (Fig 3). The rate of increase was, however, faster from 
2006-07 to 2007-08 (Fig 3). Similar analyses for Aus and Boro rice and others cereals like 
wheat and maize will also be performed and presented in the next report. 
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Fig 3 Relationship between Aman rice production and retail prices (fine and coarse) 
during the period from 2000-01 to 2008-09 (BBS, DAM). 
 
5.2  Vegetables 

 
Vegetables are very important in daily diet. In the present investigation, three important 
vegetables (potato, brinjal and okra) have been considered. Secondary data on area, 
production and market prices of the selected vegetables were collected, compiled and 
analyzed. Partial results based on secondary and primary data on the selected vegetables 
are presented and discussed in the following. 

 
5.2.1 Potato 

 
Potato is an important tuber crop in Bangladesh. In the year 2009-10, 7930 thousand 
metric tons of potatoes were produced in the country (BBS 2011). Potato price fluctuation 
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is quite common year to year, and farmers are often the worst sufferer of low prices of 
their produce. Hence, an in depth economic analyses is needed for potato. 

 
5.2.1.1 Analyses of secondary data on potato 

 
From secondary data, seasonal price indices were calculated. Seasonal price indices 
(wholesale) were higher in the month of January possibly due to early crop. Later, during 
February and March, price was the lowest, and this could be attributed to the abundant 
supply of the potato in the market. During these months, potato lands are also cleared by 
the growers for planting summer vegetables. After April, potato price started to climb, 
and the trend continued up to the month of October (Fig 4A). In the month of November, 
potato price fell again possibly due the availability of winter vegetables in the markets. 
The retail prices of potato also followed similar pattern, where the potato prices were 
lower in the months of February to March and higher thereafter (Fig 4B).  
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Fig 4 Monthly price indices of potato (wholesale-A and retail-B) as a ratio to moving 
average (Sources: BBS, DAM). 

 
The relationship between production and retail price of potato for the years 2000-01 to 
2008-09 was investigated. In general, production steadily increased over the last years 
except 2005-06 and 2008-09 (Fig 5). The retail price of potato increased with time except 
from 2000-01 to 2001-02 and 2002-03 to 2004-05. An interesting observation was found 
that when production increased price fell, especially during the period from 2002-03 to 
2005-06. The year with lower production causes higher prices, which pushes the growers 
to produce more in the next year with a resultant drop in price in the following year 
(cyclical nature of production). For instance, during the period from 2006-07 to 2008-09, 
potato price remained static (Fig 5). Therefore, for ensuring reasonable price of potato for 
both the growers and consumers, the production area/volume should be controlled 
through relevant government departments so that the production does not exceed the 
requirement and price fluctuation remains under control. At the same time, in order to 
safeguard the growers’ interest, the import of potato at the peak season should be 
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discouraged. Diversified use of potato should also be strengthened and export should be 
promoted so that the demands are created and growers are not affected.  
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Fig 5 Relationship between potato production and retail price during the period from 
2000-01 to 2008-2009 (BBS, DAM). 

 
5.2.1.2 Partial results of primary survey 

 
The present study attempted to investigate the marketing performance of potato, 
especially from the leading producing districts (Munshigonj and Bogra) to Dhaka city. 
Data collection has been progressing in full swing. Marketing channels and market 
functionaries of potato grown in Bogra and Munshigonj have been investigated. Partial 
results of the investigation are presented and discussed here. The commercially important 
varieties grown in Munshigonj is Diamant (Plate 1A), whereas the commercial varieties 
in Bogra are Lal Pakhri (Plate 1D; indigenous variety), Granula (Plate 1B) and Cardinal 
(Plate 1E). Postharvest handling also differs between Munshigonj and Bogra. The 
growers of Munshigonj do not wash potato. By contrast, the growers of Bogra wash 
potato, especially for the early crop (Plate 2).  
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Plate 1 Important potato varieties grown in Munshigonj and Bogra (A: Diamant; B: 
Granula; C: Lady Rosetta; D: Lal Pakhri; and E: Cardinal). 
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Plate 2 Washing of potato for early marketing (Bogra to Dhaka city). 
 

5.2.1.2.1 Marketing channels of potato 
 
Marketing channels and market actors vary widely with production locations. Potato 
marketing channels originating from Bogra to Dhaka city have been shown in Fig 6. The 
Bogra to Dhaka channel is quite longer, where different market actors are involved like 
growers, Faria, Bepari, Aratdar, wholesalers, retailers and consumers. There are three 
different types of Faria who are active in Bogra markets. Faria purchase potatoes from the 
growers from different places like from the potato field (Plate 3) or from the growers’ 
house (conventionally stored) or from the rural assemble markets (Plate 4). The Faria 
mainly sell potatoes to the Bepari. All the early potatoes (loose skinned and non-cured) 
reach Dhaka markets (in January) are mainly from the North Bengal including Bogra.  
 

 
 

Plate 3 Harvesting, washing, packaging of potato in the field by Faria (Bogra). 
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Fig 6 Marketing channel of potato starting from Bogra to the Dhaka city. 
 
From Fig 6, the following marketing channels can be identified for potatoes produced in 
Bogra: 
 
Channel I: Farmer             Consumer 
Channel II: Farmer            Faria2            Retailer            Consumer 
Channel III: Farmer            Cold storage            Bepari            Wholesaler            Retailer            Consumer 
Channel IV: Farmer             Faria 3            Consumer 
Channel V: Farmer            Bepari            Aratdar            Wholesaler           Retailer            Consumer 
Channel VI: Farmer   Bepari             Wholesaler            Retailer             Consumer 
Channel VII: Farmer            Faria1            Bepari           Wholesaler            Retailer            Consumer 
Channel VIII: Farmer             Faria1            Wholesaler            Retailer            Consumer 
Channel IX: Farmer        Faria1       Bepari       Aratdar        Wholesaler       Retailer       Consumer 
Channel X: Farmer         Faria2         Bepari         Aratdar         Wholesaler        Retailer        Consumer 

Areas of operations 

FARM 

DHAKA/BOGRA 

DHAKA 

Farmer (sells to 
Faria/Bepari) 

Bepari (sells to Aratdar) 

Faria-1 (sells to 
Bepari) 

Consumers 

Retailer (sells to 
consumer) 

Wholesaler (sells to 
Retailer) 

Aratdar (sells to 
Wholesaler) 

Faria-2 (sells to 
Bepari) 

Faria-3 (sells to 
Bepari) 

Commercial cold 
storage (June-Jan) 

Conventional 
storage (Feb-May) 
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Qualitative data were also collected on different aspects of potato marketing. Potato packaging, 
loading, transportation, etc. (Plate 4) were also adequately investigated, and results will be 
presented in the next report. 

 

   
 
Plate 4 Packaging (left) and loading (right) of potato in assemble market (Kichok, Shibgonj, 
Bogra). 

 
The actors in marketing channel originating from Munshigonj include growers, Bepari, 
Aratdar, wholesalers, retailers and consumers. The marketing channel here is 
comparatively shorter. In contrast with Bogra, no Faria was found to operate business in 
Munshigonj. The growers of Munshigonj do not sell potato as early crop, and they sell 
only mature potatoes after field curing. They sell potatoes either from home (locally 
stored potatoes from February-May; Plate 5) or from the cold storage (from June to 
January; Plate 5). Potato marketing channels originating from Munshigonj to Dhaka city 
have been shown in Fig 7. 
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Fig 7 Marketing channel of potato starting from Munshigonj, the most leading potato 
growing district of Bangladesh, to the Dhaka city. 
 
From Fig 7, the following marketing channels can be identified for potato: 
 
Channel I: Farmer             Consumer 
Channel II: Farmer             Retailer            Consumer 
Channel III: Farmer            Cold storage            Bepari            Wholesaler            Retailer            Consumer 
Channel V: Farmer            Bepari            Aratdar            Wholesaler           Retailer            Consumer 
Channel VI: Farmer   Bepari             Wholesaler            Retailer             Consumer 
Channel VII: Farmer             Bepari           Wholesaler            Retailer            Consumer 
Channel VIII: Farmer             Wholesaler            Retailer            Consumer 
Channel IX: Farmer         Bepari       Aratdar        Wholesaler       Retailer        Consumer 
Channel X: Farmer         Bepari         Aratdar         Wholesaler        Retailer        Consumer 

FARM (MUNSHIGONJ) 

DHAKA/MUNSHIGONJ 

DHAKA 

Farmer (sells to Bepari) 

Bepari 1 (sells to 
Aratdar)  

Consumers 

Retailer (sells to 
consumer) 

Wholesaler (sells to 
Retailer) 

Aratdar (sells to 
Wholesaler) 

Commercial cold 
storage (Feb-Dec) 

Conventional 
storage (Feb-May) 

Bepari 2 (sells to 
Aratdar) 

Areas of operations 



603 
 

   
 

   
 

Plate 5 Conventional storage (A: Field curing followed by short term storage in the field 
for 1-2 months to avoid cold storage cost; B: Conventional storage of potato covered with 
antimicrobial Bishkathali plant; C: Conventional storage of potato without covering with 
Bishkathali plant), and commercial cold storage (D).  
 
5.2.1.2.2 Monthly price variation 

 
Monthly price variation of potato at different levels of marketing from two leading 
growing districts to Dhaka city is being documented for the project implementation 
period. Partial data have been found and the trend of market price is shown in Fig 8. The 
main commercial varieties grown in Bogra were Lal Pakhri (indigenous variety), Granula 
and Cardinal. The prices of all the varieties in January were higher, which declined 
sharply in the month of February, which was also manifested in the seasonal price indices 
(Fig 4). From February onwards, the prices of potato, irrespective of variety, started to 
increase (Fig 8). Another important observation was that the growers’ expected prices of 
Lal Pakhri, Cardinal and Granula were 600, 550 and 500 Tk/mound, respectively. The 
prices of Lal Pakhri was the highest followed by Cardinal and Granula (Fig 8). The 
peoples of Bogra were not found interested to grow Diamant. On the contrary, the 
growers of Munshigonj do not cultivate red skinned potatoes like Cardinal or Lal Pakhri. 
They only grow Diamant in commercial scale. This contrasting feature is due to the fact 
that there were no buyers or no demands for red skinned varieties in Munshigonj and 
vice-versa.  
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Fig 8 Farmers’ sale prices of potato in 2012 in Bogra. Monthly data collection will be continued.  

 
5.2.1.2.3 Marketing costs and margins of potato 
 
Marketing costs and margins of the market functionaries were calculated on the basis of 
questionnaire interviews. Even though data collection and compilation are still in 
progress, partial results with regards to marketing costs and margins are presented and 
discussed in the following.   
 

Production and marketing costs of growers 
 
The cost of production of potato in Bogra was observed to be Tk 90283 per ha (N=10). 
Marketing costs of the farmers were also calculated. Marketing costs included mainly 
transport, market toll, tips, donation, personal expenses, etc. (Table 10).  
 
Table 10 Marketing costs for potato producers 
 

Cost items Costs (Tk/ton) 
Cost (Tk/ton) %  of total cost 

Transportation 450.00 88.23 
Market toll 15.00 2.941 
Miscellaneous (Tips, donation, personal 
expenses, etc.) 

45.00 8.823 

Total 510 100 
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The gross return was calculated based on the average yield per ha and prevailing market price. 
The gross return from production of potato in one ha of land was 177840 Tk (Average yield × 
prevailing market price = 30 tons/ha × 10000 Tk/ton). Net return from production of potato was 
87857 Tk/ha [(Gross return- Gross cost (production cost + marketing cost)].  

 
Marketing costs of Faria 
 

In Bogra, different types of Faria are active, who purchase potatoes from the farmers and 
sell mainly to the Bepari. They are small-scale traders with or without own running 
capital. They act as broker in the markets. Marketing cost of Faria-1 has been calculated 
and presented in Table 11. 
 

Table 11 Marketing cost of Faria-1 in potato marketing (Bogra) 
 
Items of costs Cost (Tk/ton); N = 10 

Cost (Tk/ton) % of total cost 
Transportation 500.00 86.95 
Loading 25.00 4.25 
Unloading 50.00 8.51 
Market toll 12.50 2.12 
 Total 587.50 100 

 
Marketing costs of Bepari 
 

Bepari are the large-scale traders who may be from the local area or from the different 
cities or districts of Bangladesh. The Bepari purchase potatoes, especially from the local 
assemble market with the assistance from local Arat (i.e. Faria) and sell to the wholesalers 
through Arat at the destination markets. Two types of Bepari are involved in potato trade. 
The first category (Bepari-1) purchase potatoes from the growers and sell directly in the 
city markets (early crop and conventionally stored potatoes). The other category (Bepari-
2) includes those who purchase potato from the cold stores and sell in the city markets. 
Marketing costs for Bepari-1 have been calculated and presented in Table 12. Bepari-2 
will start their business from the end of May or June when the conventionally-stored 
potatoes will be completely consumed, and they continue trade until the next season 
potatoes reach the market. Data for Bepari-2 will be collected later (May or June) and will 
be incorporated into the next report. Marketing costs of Bepari involves transportation, 
loading, unloading, toll, wastage, cleaners, and so on. The total marketing cost of Bepari 
was 593.75 Tk/ton (Table 12).  
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Table 12 Marketing costs for Bepari-1 for potato trade (Bogra-Dhaka) 
 
Items of costs  Marketing costs; N = 15 

Cost (Tk/ton) % of total cost 
Transportation 375.00 63.15 
Loading 50.00 8.42 
Unloading 75.00 12.63 
Toll 25.00 4.21 
Market toll 12.50 2.11 
Damage/wastage 31.25 5.26 
Cleaner 25.00 4.21 
 Total 593.75 100 

 
Marketing costs of wholesalers  
 

There are local wholesalers and wholesalers in Dhaka city. They purchase potatoes from 
the Bepari through Arat (commission agent). The present study emphasizes the 
wholesalers of Dhaka markets. The marketing costs of wholesalers operating business in 
Dhaka city are furnished in Table 13.  
 

Table 13 Marketing costs for wholesalers in potato trade 
 

Items of cost Marketing costs; N = 10 
Cost (Tk/ton) % of total cost 

Transportation 500.00 73.40 
Loading and unloading 50.00 7.34 
Commission for Aratdar 50.00 7.34 
Wastage 37.50 5.50 
Cleaner 25.00 3.67 
Personal expenses 18.75 2.75 
 Total 681.25 100 

 
Marketing costs of retailers 
 

Retailers play an important role in delivering potatoes to the consumers. Typical retail 
markets are shown in Plate 6. They obtain potatoes mainly from the wholesalers or Faria. 
The marketing costs for the retailers of the production area and Dhaka city vary widely. 
The partial results obtained from the study are presented in Tables 14 and 15. Results 
revealed that costs of retailers of Bogra and Dhaka were 918.75 and 1943.75 Tk/ton of 
potato (Tables 14, 15). 
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Plate 6 Primary data collection at the retail markets (Dhaka).  
 

Table 14 Marketing costs of retailers of Bogra (production area) in potato trade 
 

Cost items Marketing costs; N=10 
Cost (Tk/ton) % of total cost 

Transportation 250.00 27.21 
Rent of retail place 375.00 40.81 
Loading and unloading 50.00 5.44 
Electricity bill 75.00 8.16 
Cleaner (sweeper) 125.00 13.60 
Wastage 31.25 3.40 
Shopping bags 12.50 1.36 
 Total 918.75 100 

 
Table 15 Marketing costs of retailers of Dhaka city in potato trade 
 

Cost items Marketing costs; N = 10 
Cost (Tk/ton) % of total cost 

Transportation 500.00 25.72 
Rent for retail place 625.00 32.50 
Loading and unloading 50.00 2.57 
Electricity bill 75.00 3.86 
Cleaner (sweeper) 150.00 7.72 
Wastage 31.25 1.61 
Generator 500.00 25.72 
Shopping bags 12.50 0.64 
 Total 1943.75 100 

 
Marketing margins of the intermediaries involved in potato business 
 

One of the important objectives of the present study is to explicitly calculate the costs and 
margins of the market functionaries. Partially analyzed results are presented in Tables 17 
and 18. Marketing costs were found the highest for retailers of both Bogra and Dhaka 
followed by wholesalers. The net margin was the highest of the retailers of Dhaka city 
followed by Bepari (Table 16). This is only an example and result is partial (Variety: 
Granula; Price: January) would vary with more data are incorporated.  
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Table 16 Marketing margins of potato intermediaries (Variety: Granula; Month: January) 
 

 

Intermediaries Purchase 
price  

(Tk/ton) 

Sale price 
(Tk/ton) 

Gross 
margin 

(Tk/ton) 

Marketing 
cost 

(Tk/ton) 

Net margin 
(Tk/ton) 

Faria-1 7500 8250 750 587.50 162.50 
Bepari 8750 10000 1250 593.75 656.25 
Wholesalers 10000 11000 1000 681.25 318.75 
Retailers (Bogra) 11250 12750 1500 918.75 581.25 
Retailers (Dhaka) 37500 41250 3750 1943.75 1806.25 

 
5.2.2 Brinjal 

 
Brinjal is an important year round vegetable of Bangladesh. During the year 2011, 341 
thousand metric tons of brinjal were produced in the country (BBS 2011). Seasonal price 
indices (wholesale and retail) have been furnished in Fig 9. Identical variation was 
observed for both the wholesale and retail prices. The prices were found to be lower 
during the months of February to June, and then start to increase until the month of 
October followed by a dramatic decrease in the month of December. The summer brinjal 
reaches the markets from February with oversupply in April until the month of July. Then 
there is a shortage of brinjal supply in the markets that may have caused higher prices in 
the months of September and October. During December, again the market becomes 
oversupplied with winter brinjal. So, there seems a very clear marketing and pricing 
patterns of brinjal over the last years. The lowest price was found in the month of April 
and the highest in the month of October.  
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Fig 9 Monthly price indices of brinjal (wholesale-A and retail-B) as ratio to moving 
average (Sources: BBS, DAM). 
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Primary data collection is progressing. Different types of brinjal are available in the 
markets. The principal types are shown in Plate 7. 

 

   
 

Plate 7 Different types of brinjal (A: Globose; V: Round green; and C: Elongated). 
 

Various postharvest operations like unloading and packaging (at night) are followed in 
brinjal supply chain. Data collection on brinjal is progressing, and the results will be 
incorporated into the next report.   
 

  
 
Plate 8 Unloading (left) and packaging (right) of brinjal at the Karwan Bazar (22.00 PM to 
06:00 AM). 

 
5.2.3 Okra 

 
Okra is an important summer vegetable in Bangladesh. In the year 2009-10, 42 thousand 
metric tons of okra was produced in the country (BBS 2011). Okra contributes greatly in 
filling up the gaps when the market suffers from adequate supply of both winter and 
summer vegetables (Plate 9). This is highly nutritious vegetables with appreciable 
amounts of vitamins, minerals and fibres. The important factor is that both the area and 
production of okra are gradually increasing (Fig 10), which indicates that the demand of 
okra is also increasing in the country. Trends in area, production and yield of okra are 
shown in Fig 10. Seasonal price indices and results of primary survey will be 
incorporated into the next report. 
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Fig 10 Area, production and yield of okra during the period from 2000 to 2010 (BBS 2011). 

 

   
 

Plate 9 Okra (Lady’s finger) is on sale at the Karwan Bazar Wholesale Market, Dhaka. 
 

5.3 Fruits 
 

Fruits are very important in daily diet. In the present marketing study, two important 
fruits, namely banana and mango, have been considered. Secondary data on area, 
production and market prices of mango and banana were collected, compiled and 
analyzed. Primary data collection for banana has been partially completed. Partial results 
based on secondary and primary survey on the selected fruits are presented and discussed 
in the following. 
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5.3.1 Mango 
 

In terms of production, mango ranks top in Bangladesh (BBS 2011). Presently, 1047 
thousand metric tons of mango are produced from 32 thousand hectares of land (BBS 
2011). Trend in area, production and price has been shown in Fig 11. Production and 
harvest price of mango trended to increase over the last years. However, the area 
dramatically dropped from 2003-04 to 2004-05, and then slowly increased until 2008-09 
(Fig 11). But the causes of sudden fall in mango area from 2003-04 to 2004-05 are very 
hard to explain.  
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Fig 11 Trend of area, production and harvest time price of mango during the period from 
2000-01 to 2008-2009 (BBS, DAM). 

 
Price data for mango are not well documented in BBS and DAM reports. There were 
many missing data. Therefore, the trend of monthly price variation was examined on the 
basis of available real prices (Fig 12). The retail prices were higher in the year 2010 as 
compared to other production years considered (Fig 12). The mango prices in June and 
July were found to be higher. However, the variation was not clear (Fig 12). The present 
investigation would clearly report mango price variation among the months of availability 
and among important varieties (Fazli, Langra, Himsagar and Aswina). Primary data 
collection on mango will be started in late May (onset of mango season in Bangladesh), 
and the results will be incorporated into the later report. 
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Fig 12 Monthly prices of mango (wholesale) in Bangladesh (Sources: BBS, DAM). 
 
5.3.2 Banana 

 
Banana is an important and commercial fruit of Bangladesh. Banana is available in the 
market round the year. The important banana varieties in Bangladesh are Amritsagar, 
Sabri and Champa. Presently, 818 thousand metric tons of bananas are produced from 54 
thousand hectares of land (BBS 2011). Trends in area, production and prices of banana 
have been shown in Fig 13. Production of banana increased until 2006-07 and then started 
to decline. Harvest and retail prices increased gradually over the last several years with 
some exceptions (Fig 13). 
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Fig 13 Area, production and prices of banana during the period from 2000-01 to 2009-
2010 (BBS, DAM). 1 Hali = 4 Bananas. 

 
5.4.1.1 Banana marketing channels  
 
In case of banana, marketing channels from two major growing districts, viz., Tangail 
(Madhupur and Shakhipur) and Kushtia (Sadar and Sheikpara) were investigated using 
questionnaire interview. Banana marketing channels have been shown in Fig 10, which 
shows different marketing channels with the market functionaries. Data collection is still 
going on (Plate 11). Partial analyses of data suggested that variety of actors is involved 
in banana marketing. Some of the actors include growers, Faria, Bepari, Aratdar, 
wholesalers, retailers and consumers. Faria are of different kinds. For example, some 
Faria do business without any running capital, whereas others do business with their own 
capital.  
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Plate 10 Principal Investigator on banana market visit (Madhupur, Tangail). 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Fig 14 Marketing channels of banana starting from Madhupur of Tangail district to local 
consumers and consumers of Dhaka city. 
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From Fig 14, the following marketing channels can be identified: 
 

For local consumption: 
Channel I: Farmers            Faria1            Wholesalers            Retailers            Consumers 
Channel II: Farmers            Faria2            Wholesalers            Retailers            Consumers 
Channel III: Farmers             Wholesalers            Retailers            Consumers 
 
For consumption in Dhaka city: 
Channel I: Farmer             Bepari             Aratdar             Wholesalers            Retailers            Consumers 
Channel II: Farmer         Faria1       Bepari        Aratdar         Wholesalers        Retailers        Consumers 
Channel III: Farmer         Faria 2       Bepari        Aratdar         Wholesalers        Retailers        Consumers 
 
5.4.1.2 Production and marketing costs of growers and intermediaries  

 
The important market functionaries in banana supply chain are growers and 
intermediaries (Faria, Bepari, commission agent, wholesalers and retailers). The 
marketing costs and margins of the market functionaries are briefly described in the 
following. 

 
Growers 
Growers mainly incur production cost, and also there are marketing costs. Production and 
marketing costs of banana growers of Madhupur of Tangail were calculated. The 
production cost of banana for one ha of land is 125000 Tk. (N=5; 1 large farmer and 4 
medium farmers). Marketing costs of banana growers are shown in Table 17. 

 
Table 17 Marketing costs of banana producers of Madhupur Upazilla, Tangail (N = 5) 
 
Items of cost Cost (Tk/ha) 

Cost (Tk/ha) % of total 
cost 

Transportation 1870 64.04 
Market toll 750 25.68 
Miscellaneous (Tips, donation, personal expenses, etc.) 300 10.27 
Total 2920 100 

 
Gross return and net returns of the growers were determined. Partial results revealed that 
the gross return of banana production was 168000 Tk/ha (Yield per hectare × Prevailing 
market price = 2100 Bunch × 80 Tk/Bunch = 168000 Tk). Net return was 40080 [Gross 
return - Gross cost (Production cost + Marketing cost) = 168000 - (125000 + 2920) = 
40080 Tk]. 

Faria 
In banana marketing, especially from Madhupur of Tangail district, two types of Faria 
were identified. The principal type (Faria-1) buys banana from the growers field or from 
the assemble market by paying cash money. They have risk of loss. The marketing cost of 
Faria-1 was estimated to be 13.5 Tk/bunch as shown in Table 18. 
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Table 18 Marketing cost of Faria-1 in banana marketing (Madhpur, Tangail; N=8) 
 
Items of cost Cost (Tk/bunch) 

Cost (Tk/Bunch) % of total cost 
Transportation 10.00 75.00 
Loading 1.00 7.00 
Unloading 2.00 14.00 
Market toll 0.50 4.00 
 Total 13.5 100 

 
There is another type of Faria (Faria-2) in banana marketing, who does not have any cash 
and incur no cost. They make profit through buying and selling bananas in the same 
market. They purchase banana on credit but sell in cash.  
 
Bepari  
Bepari is one of the most important intermediaries, who are mainly from different bigger 
cities or may be from local areas. Bepari are the large scale traders, who purchase 
bananas mainly from the rural assemble markets and send to different cities or districts. 
The marketing cost for Bepari was estimated to be 23.75 Tk/bunch (Table 19).  

 
Table 19 Marketing costs and margins of Bepari (Madhupr, Tangail; N = 5). 

 
Items of cost Costs (Tk/bunch) 

Cost (Tk/bunch) % of total cost 
Transportation 15.00 63.00 
Loading 2.00 9.00 
Unloading 3.00 13.00 
Toll 1.00 4.00 
Market toll 0.50 2.00 
Damage/wastage 1.25 5.00 
Cleaner 1.00 4.00 
 Total 23.75 100 

 
Wholesalers  
Wholesalers are also important market functionary, who actually purchase bananas from 
the Bepari via Aratdar (commission agent) by paying a certain percent of commission. 
The wholesalers further sell bananas to different retail markets to the retail shops. The 
marketing cost and net margin are summarized in Table 20. The wholesalers mainly sell 
bananas to different retailers.  
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Table 20 Marketing costs of wholesalers (Karwan Bazar, Dhaka; N = 5) 
 

Cost items  Cost 
Cost (Tk/bunch) % of total cost 

Transportation 20.00 76.00 
Loading and unloading 2.00 7.00 
Commission for Aratder 2.00 7.00 
Damage/wastage 1.25 5.00 
Cleaner 1.00 3.00 
Personal expenses 0.50 2.00 
 Total 26.75 100 

   
Retailers  
 
The retailers are the final stage market functionaries. The retailers mainly purchase fruits 
from the growers and sell to the consumers. The marketing costs for the banana retailers 
are summarized in Table 21.  

 
Table 21 Marketing cost of retailers (Dhaka; N = 6) 

 
Cost Items Cost 

Cost (Tk/bunch) % of total cost 
Transportation 20.00 26.00 
Rent  25.00 32.00 
Loading and unloading 2.00 3.00 
Electricity bill 3.00 4.00 
Cleaner 6.00 6.50 
Damage/wastage 1.25 2.00 
Generator 20.00 26.00 
Personal expenses 0.50 0.50 
 Total 77.75 100 

 
5.4.1.3 Marketing margins of banana intermediaries 
 
Marketing margins of the intermediaries involved in banana trade have been partially 
completed and shown in Table 22. The net margin was found to be the highest for Bepari, 
whereas the lowest margin was received by the Faria-1.  

 
Table 22 Marketing margins of banana intermediaries 
 

Intermediaries Purchase 
price 
(Tk./Bunch) 

Sale price 
(Tk./Bunch) 

Gross margin 
(Tk./Bunch) 

Marketing 
cost 
(Tk./Bunch) 

Net margin 
(Tk./Bunch) 

Faria-1 30 150 20 13.50 7.50 
Bepari 150 200 50 23.75 26.25 
Wholesalers 200 240 40 26.75 10.25 
Retailers 240 330 90 77.75 12.25 
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Appendix I 
 
 

Marketing efficiency 

 

Conventional method for measuring marketing efficiency 

 

tmarketingTotal
marketedgoodsofValueefficiencyMarketing

cos
=     

 
 
Acharya’s method for measuring marketing efficiency 
 
In this method marketing efficiency is measured taking into account of the following 
indicators: 
 

(a) Total Marketing Cost (MC) 

(b) Net Marketing Margin (MM) 

(c) Prices Received by the Farmers (FP) 

(d) Prices Paid by the Consumers (RP) 

Marketing efficiency =   
)( MMMC

FP
+

  

 
Price spread 
 
Price spread = Price paid by consumers – Price received by the growers 
 
 
Grower’s share 
 

Growers’ share (%) = 100
'

Pr
×

priceConsumers
growersthebyrecievedice  

 
 
 
 



621 
 

Net price received by growers 
 
Gross price received − Average cost incurred on marketing 
 
Marketing margin 
 
Marketing margin = Sale price − purchase price 
 
Net margin 
 
Net margin = Marketing margin − marketing cost 
 
Return on investment 
 

Return on investment, ROI (%) = 100arg
×

investmentTotal
inmNet  

 
Total investment 
 
Total investment = Purchase price + marketing cost 
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1. Introduction  
 
Given the volatility of rice prices during the past few years of Bangladesh and on 
international markets, and the negative impacts on both the poor farmers and consumers, 
there has been much concern over the efficient functioning of the marketing system. The 
key structural aspects of the rice market involve the number and concentration of the 
agents, the ease of entry into the business and the functions performed by relatively small 
establishments at various levels of marketing chain. Several agents are involved in the rice 
market. Farias (small itinerant paddy traders, who normally buy from farmers and sell to 
beparis) and beparis (large itinerant paddy wholesalers) are primary level market 
participants, while paikers (rice wholesalers) and aratdars (rice commission agent) are 
terminal market operators. Millers are secondary market agents that operate between 
paddy beparis on one side and paikers and aratdars on the other. In 1986, the BBS 
enumerated the total number of agents involved in rice trading and processing at 107,657. 
Of this, 59,067 were paddy-processing establishments of various capacities and 
technologies. According to 1992 estimates there were 11,948 beparis and 2,200 aratdars 
who dominate the terminal markets.  
Even though the market structure is such that the number of traders and millers is 
relatively small compared to the number of farmers and consumers, entry requirements at 
different levels of the chain are relatively easy to meet, so that most evidence on 
Bangladesh’s rice market has shown no visible sign of any serious imperfection 
(Chowdhury, 1992). In the past few years, however, there are indications of rapid 
technological change in the rice marketing chain, especially in terms of milling. New 
automatic rice mills, operating on a larger scale, have been rapidly expanding. Automatic 
rice processing mills perform nearly all activities through mechanical methods, including 
sorting of stones and empty grains, grain soaking, boiling, drying, milling, polishing and 
bagging. These mills obtain finance primarily from private banks (which accept the paddy 
/rice as collateral), and sell much of their rice under brand names. While some market 
participants have indicated that the number of automatic mills has increased enormously, 
there are no good analyses available that indicate the quantitative extent of the change. 
These new mills may have impacts on employment and market concentration that have yet 
to be studied.  For example, the question has emerged if the need of the automatic mills to 
buy larger quantities is putting upward pressure on paddy prices.  
 
Moreover, many studies have investigated rice market integration in Bangladesh, but they 
have dealt mainly with integration of the markets within the country. Most of these studies 
have found that domestic rice markets are well integrated (Dawson and Dey, 2002, 
Hossain and Wim Verbeke, 2010, Goletti et. al 1995, Ahmed and Bernard, 1989). 
However, given increased volatility of international grain markets, India’s recent export 
restrictions and the important role of private traders in securing rice imports, it is also 
important to further assess the integration of domestic and international markets. Thus, 
this study should provide an improved understanding of domestic rice marketing, 
including its relationship with international markets, in order to provide better information 
to policy markers. 
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2. Objectives, key research questions and expected outputs (1 Page) 
 
Objectives 

a. Provide evidence and provide new evidence on rice market structure, conduct 
and performance in Bangladesh and to analyze the impacts of technological 
change in the rice milling sector on employment, the financial viability of semi-
automatic mills, market concentration, rice quality, and costs of milling. 

b. To construct detailed estimates of costs and margins for key agents along the rice 
marketing chain in Bangladesh and to analyze market integration between 
domestic and international markets. 

c. To suggest policy implications for improving market structure, conduct and 
performance. 

 
Key research questions 
 

1. What are the key findings of the earlier research related to structure, conduct and 
performance of rice marketing in Bangladesh? 

2. Is rice market operating competitively in Bangladesh? 

3. What are the impacts of technological changes in rice milling? 

4. How the marketing costs and margins are shared by key agents in rice marketing 
chain? 

5. Are domestic and international rice markets integrated? 

6. Are the rice mills (husking, semi-automatic and automatic) financially viable in the 
existing environment of the country? 

7. Is performance of rice market improving? 

8. What are major flows of rice in Bangladesh by season? 
 

 

Expected outputs 
(i)    A picture of market structure, conduct and performance of rice markets in 

Bangladesh on the basis of previous studies and findings of the present study. 
Review of relevant literature will reveal the previous structure, conduct and 
performance of rice markets, and analysis of primary and secondary data, and 
their findings will answer the questions number 1 and 2.   

(ii)    Extent of change in employment, change in quality of product and cost of milling 
per ton of rice, estimated concentration ratios of  millers, wholesalers and 
importers, assessed status of financial viability of mills (husking, semi-automatic 
and automatic rice mills) . Analysis of primary and secondary data and their 
findings will answer the questions number 236 & 7. 

(iii)  Estimated cost, gross margins and net margins for key agents in rice marketing 
chain such as faria, bepari, paikar, aratdar, semi-automatic miller, automatic 
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rice miller, rice importer, wholesaler and retailer. Analysis of field survey data 
and their findings will answer the question number 4. 

(iv)   Level of integration between domestic rice markets and international rice 
markets   (eastern India markets, Thailand, Vietnam, Cambodia and Myanmar) 
will be known. Analysis of secondary data from different domestic markets and 
international market by applying co-integration method and their findings will 
answer the question number 5. 

(v) A map of rice surplus/deficit at Zilla level will be constructed. This output will 
be achieved by using data on production, population, rural and urban shares and 
per capita rice consumption for urban and rural areas in Bangladesh.  This will 
answer the question number 8.   

       (vi)  Suggested policy options for improvement of structure, conduct and performance 
of rice markets in Bangladesh. This output will be achieved through review of 
literature and synthesize the findings of present study.   

 
3. Literature review    
 
At this stage we have reviewed some important literatures in home and abroad which are 
presented below. 
Farruk (1970) was the pioneer in applying structure, conduct, and performance approach 
in rice market in the then East Pakistan. He examined the organizational, institutional, and 
functional features of rice marketing. The system was analyzed in terms of efficiency and 
performance and thus provided a basis for pubic policies in marketing. Rice marketing 
system composed of a large number of processors, beparis, dalals, farias and aratdars. 
Aratdars were dominant market functionaries. He found that inter-market price 
differentials and inter-temporal price increase were higher than the cost of transfer and 
storage respectively. Terminal and intermediate dispatch centres were characterized by a 
small number of aratdars with a high degree of concentration. He labeled the markets as 
oligopolistic as well as oligopsonistic but close observation of the functioning of this 
structure in the different markets did not support the prevalence of unethical market 
conduct. The static number of aratdars in the markets over time indicated the barriers to 
entry. The share of individual mills was influenced by the amount of rice milled rather 
than facilities or resources owned. The effect of public sector on the marketing system was 
much more significant.  
 
Harriss (1979) studied the rice processing systems of Bangladesh in 1978. More than 90% 
of total production of rice in Bangladesh was processed by women in their homesteads and 
small custom mills located in the rural areas. He analyzed the relative economics and 
employment effects of the rural processing technologies and also presented their 
implications for choice of technology mix for rice processing in the country. 
 
Chowdhury (1992) conducted a study on “Rice Market in Bangladesh: A study in 
structure, conduct and performance” with the broad objective to evaluate the private 
sector’s performance in relation to expansion of rice market, size distribution and pricing 
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of rice. The market was found fairly atomistic on both sides. The study reveled that rice 
markets increased rapidly due to increased marketed surplus of rice from 1970 to 1990. 
The aratdar-cum wholesalers were powerful in the rice market as they handled about 80% 
-90% of all rice. No excessive concentration was found in rice milling industry. 
Wholesalers showed no significant higher degree of concentration than do the rice mills. 
Earnings at retail level were higher than those of wholesale level. The least profitable was 
the automatic mills followed by major rice mills and small rice mills. But profitability was 
not stable over the years. The study concluded that the rice agents behaved like 
competitive profit makers, not profiteers. 
 
Rahman (1998) conducted a study on market structure, conduct and performance of paddy 
processing industry in Naogaon district. He found 4-firm market share declined from 
2.55% in 1993-94 to 2.55% in 1996-97. As buying market Dhaka captured about 62.27%, 
Narayangonj 11.11%, Chandpur 6.94% and Chittagong 9.72% of total supply. Product 
differentiation in rice milling industry was absent. Some barriers to entry were identified. 
No collusion among the sellers and buyers were observed but the millers complained 
about Aratdars’ collusive activity. Performance was examined in terms of efficiency, 
progressiveness and employment position. 
 
Dorosh and Wailes (2010) found that concentration of top five exporters in rice market 
had 69% in 1960s, it increased to 81% in the first decade of the 2000s. There are many 
exporting firms so high concentration of export in a few countries does not indicate a lack 
of competition in markets. But sometimes the exporting countries reduce export as the 
result of deliberate government policy leading to higher world prices of rice. Imports of 
rice by the top five countries were 27% and that of 10 countries was only 44%. Global rice 
market is segmented by rice type and quality. 
 
Siddique (2010) conducted a study and found that the wholesale price of rice at district 
level was spatially integrated in the long run and degree of market integration indicated 
that the rice markets in the study area were competitive and efficient. Market structure was 
atomistic along with its other features and consequences.  
 
Misra (2012) traces the volatility in rice market in Bangladesh since 2007– 8 food crisis in 
terms of the country’s deregulation of agricultural sector and the gradual elimination of 
market regulatory mechanisms. The article is mainly based on critical review of literature 
and use of data collected from secondary sources. The price volatility in rice market n 
Bangladesh is commonly explained by the various concerned authorities such as 
Government, private traders and other concerned agencies  as the results of  price hike in 
international rice market or/ and shortage in supply of rice in domestic market. But this 
explanation s not backed by proper data and concrete evidence. He also referred Deb 
(2008) who had rejected the argument that domestic supply shortages during the period 
lead to price increases in Bangladesh. The inherent problem with FAO/ WFP argument 
that external factors influenced the domestic rice market in the country was mentioned, as 
Bangladesh is hardly reliant on international imports to meet the domestic demands. He 
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argued that lack of strong government regulation and monitoring of the market resulted in 
irrational price increases. Three National policies  that are instrumental in determining 
agricultural and food sector of Bangladesh are : the 1999 National Agricultural Policy 
(NAP), the 2005 full PRSP – Unlocking the Potential: National Strategy for Accelerated 
Poverty Reduction (NSARP- 1) and the 2006 National Food Policy(NFP). Time series 
data on wholesale prices of coarse rice in Bangladesh, Delhi and international markets 
were compared. Correlation test suggested that the rice market of Bangladesh had a trend 
of its own, which might not follow the exact lead of the external markets. Demand for rice 
over the years from 2001 /1 to 2009 /10 was higher than that of production .The rates of 
production increases are also above the annual population growth of 1.6%, indicated an 
overwhelming surplus of rice in the internal market. Rice import by private traders varied 
from 0.11 % to 5.81% during the period of 2000 – 01 to 2009 -10. Increased cost of fuel 
was considered as one of the reasons for increased rice price but it was not supported by 
data. The fuel price adjustments were implemented after the Boro cultivation but the 
impact on rice price was immediate. Maximum production cost of rice should not exceed 
Tk. 32.09 per kg but the price at retail level reached at Tk. 32.09 per kg. It was concluded 
that public stock consisted of 6000 and 97,000 metric tons which is below the suggested 
stock level. Food security is a big issue which should not left with the market alone. 
According to macroeconomic theory, market forces may drive down the cost of essential 
commodities at justifiable level in the long run, but a short term solution is needed to 
protect the poor from the periodic fluctuations. Irrational market responses were emerged 
from the pursuit of free market policies in the field of agriculture. In Bangladesh the flow 
of information is highly skewed and imperfect, and market distorting elements are ever 
present, the absence of government monitoring mans for easy profits. Referring to Stiglitz 
the author concluded that Bangladesh rice market is far from developed and thus warrants 
a strong regulatory regime.  
 
Apart from rice market, the structure, conduct and performance approach was used by 
Raha (1989) in conducting his Ph.D research work in tanning industry. Khan (2005) also 
employed this approach to conduct his Ph.D research work in dairy industry in 
Bangladesh.  
 
Price correlation measures the co-movements that underlie the intuitive idea of market 
integration. The problems were that these co-movements sometimes could not be 
separated from long-run time trends and seasonality effects. Despite its limitations, price 
series correlation was the commonly used measure of market integration. Correlation 
analysis and regression models were used by different authors like, Lele, 1967; Petzel and 
Monke, 1979; Blyn, 1973. However, Ardeni (1989) argued that these approaches ignore 
the time series properties of price data and the result obtained may be biased and 
inconsistent. More importantly, the results tend more often to reject the null hypothesis of 
market integration, indicating that the markets were not efficient although these markets in 
reality appear to operate competitively.   
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The study by Islam et.al (1987) was a cooperative effort of three institutions namely, 
BRRI, DAM and USAID. The study covered all the food grain producing areas of 
Bangladesh, different types of markets, market functionaries. Costs, returns, market 
practices, problems, and suggestions for improvement were obtained from the selected 
sample for the crop year of 1982 – 83. 
 
Farmers sold paddy to farias in local primary markets. The farias sold paddy to kutials, 
local rice millers or to beparis. They moved their supplies to assembly markets and sold to 
large-volume millers through aratdars. Aratdars also helped millers and traders to sell 
their rice and wheat to wholesalers in urban markets and then to retailers. The net return to 
each of the functionaries in the channels was low due to intense competition. Excessive 
profit of the functionaries was not found. Farmer’s share in consumers’ expenditure on 
rice was 70% to 80% which was highest in the world. Inefficiency of the marketing 
system was observed though no excessive charges were claimed by the middlemen. Costs 
of marketing activities were higher as the improvement in various markets could not keep 
pace with the development of transportation and handling methods. Recommendations 
were made to improve the markets. To some extent the paddy farmers / growers were at 
the mercy of the trader- buyers. Besides farmer’s problems marketing problems of the 
functionaries were also identified. Financing was problems to all of the functionaries in 
the chain. All types of rice mills were suffering from a low level of production as 
compared to their milling capacity. They operated inefficiently and producing low quality 
rice because of lack of understanding and experience in equipment, adjustment and 
management.  Small husking mills operated only 20 – 25% of their capacity. The 
government procurement centres were operating below the target level and used by traders 
not by paddy producers. The study concluded with a good number of recommendations for 
the solutions of problems at different levels in the marketing chain.  
 
Kumar and Singh (1979), conduced a study entitled, ‘Market integration and efficiency of 
paddy crop in India’. With the view to test the following hypotheses,(i) the primary 
wholesale markets  of paddy were closely interrelated, (ii) the seasonal variations in the 
prices of paddy were closely related to storage cost and (ii) the price differences in the 
village and primary wholesale markets were consistent with transportation cost. The study 
was conducted in Varanasi district of Uttar Pradesh. The analysis supported the first one 
and rejected the remaining two hypotheses, which are the marketing channels were not 
reasonably efficient. 
 
Ravallian (1986) developed the following integration model which estimates the extent to 
which local price are influenced by prices in the reference market (e.g. Dhaka market for 
Bangladesh). He employed his model for rice price in Bangladesh just prior to and during 
the 1974 famine. His test rejected the hypothesis that rice markets are segmented. But the 
rest on short run integration of markets was inconclusive. He claimed that the static 
bivariate method can be readily extended into a dynamic model of price differentials. His 
assumptions were made that there exists a group of local (rural) markets and a single 
central (urban) market and trade with the central market that dominates local price 
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formation. This approach also suffers from certain limitations. Firstly, the assumption that 
there was a single ‘central (dominant) market’ may not be appropriate where there were 
several regional markets, which had linkages that bypass the ‘central market’. Secondly, 
even if there was one main central market with the characteristics postulated in the radial 
model, it ought to be discovered rather than assumed arbitrarily. Where several important 
regional markets with direct linkages exist, there may be important long-run price 
relationship among them which did not necessarily operate through the central market. 
Third, only the central market did not affect prices in local markets, they were all 
influenced by one another.  
 
Ahmed and Bernard (1989) calculated correlation coefficients between district prices of 
Aman and Aus rice during 1976-82.They used Ravallian model in rice markets of 
Bangladesh in addition to the simple method of using paired correlation coefficient 
between markets. In case of Aus rice only 48 out of 190 pairs of correlation were 
statistically insignificant. All remaining coefficient were highly significant. Of the 48 
insignificant coefficients 18 related Chittagong to other districts in the northern and 
southern part of Bangladesh. In case of Aman rice, 63 out of 190 pairs were statistically 
insignificant. However, 51 out of the 63 insignificant correlations pertain to Barisal, 
Patuakhali, Dinajpur and Bogra. The first three were extremely backward in infrastructural 
Development. Their results rejected the market segmentation hypothesis for all the studied 
markets under study and integrated even in the short run. He also analyzed monthly rice 
price of 42 markets and showed that all the markets were not segmented.     
 
Sabur (1990) conducted a study on estimated price spread and price structure of vegetable 
in Bangladesh. He showed that the correlation coefficient of monthly wholesale prices of 
different vegetables in the selected spatially separated urban market during 1972-73 to 
1988-89 in Bangladesh. All the correlation coefficient is very high and significant.  This 
indicated that the urban markets are significantly correlated in respect of their price 
change. He reported that good communications among the traders and transportation 
facilities have made the urban market more competitive. The estimated correlation 
coefficient revealed that all the selected retail and wholesale market in the Dhaka city are 
in competition with each other except the retail markets (Gulshan & New Market) . Their 
vegetables prices were not significantly related to the other markets price. Strong barriers 
to entry and special behaviour of the consumer have resulted in imperfection in these 
markets. The correlation coefficients also obtained from the weekly price of different 
primary markets were low and nonsignificantly indication less related in respect of weekly 
vegetables prices. So weekly vegetables prices, compared to monthly prices were less 
related among the  selected markets, specially primary markets indicating price change in 
one market does not reflected in other markets immediately.. 
 
Ahmed et. al (1993), analyses to estimate an export demand function for Bangladesh using 
cointegration and error-correction model(ECM) instead of traditional standard regression 
model. The purpose of the study was to estimate an export demand function for 
Bangladesh export. The study was completed during the period from 1980-I to 1989-IV. 
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Quarterly observation on export (in million of Taka) were collected from quarterly issues 
of ‘export receipts’ published by the statistics department of Bangladesh Bank. Real 
exports ( Xt) were calculated by dividing the current Taka value of total export by the 
GDP deflator  of Bangladesh. A relative price variable (Rt) measures ratio of prices of 
exports of Bangladesh to those of trading partners. Since quarterly series were not 
available for export price indices, they have considered the ratio of unit value of exports in 
Bangladesh to a weights average of unit values of exports by trading partners of 
Bangladesh. They argued that this model is more suitable for investigating the statistical 
relationship among non-stationary data and exploring the dynamics of short-run changes 
and the long-run equilibrium relationship of time series variables. The coefficient of the 
error-correction term   is found to be statistically significant; it implies that there is 
disequilibrium in the ling-run relationship.Results obtained from the analysis showed that 
in terms of elasticity, price and income was inelastic for export demand of Bangladeshi 
products. This might be for cost efficiency, not for expand or increased exports 
significantly. 
 
Bahrumshah and Habibullah(1994),  conducted a study on “Price efficiency in pepper 
markets in Malyasia: A cointegration analysis.” with the help of cointegration method 
developed by  Engle and Grangle to analyse long-run relationship between prices in 
different markets. They found that though some of the variables were non-stationary, there 
might exist linear relationship between them, which are stationary. It was possible due to 
that the individual variables shows some explosive pattern over time, but it disappeared 
when the price differential was considered and the variables acquired the tendency of 
returned to the equilibrium. In these circumstances, the variables were considered as co 
integrated and there were long-term equilibrium between them. The empirical result 
indicated that the pepper markets in Malyasia were highly cointegrated and tends to move 
uniformly across the spatial markets and there was no non-competitive pricing behaviour 
in the regional markets. The study  concluded that the distance among the markets were 
not an impediment to the efficient adjustment of receiving the new price information and 
this price signals were fully and immediately transmitted to other markets.        
 
Goletti et. al (1995), examined  a study “ Structural Determinant of Market integration: 
The case of  rice markets of Bangladesh with the help of two- stage approach of market 
integration. The first stage used time series methods to construct four measure of market 
integration; the second stage introduced structural variables to explain market integration. 
The analysis was applied to rice markets in Bangladesh, and used a set of new and very 
comprehensive data that included weekly prices of rice over a period of three years for 
sixty-four districts and structural variable at the districts levels. The first stage found that 
the degree of market integretation in Bangladesh is rather moderate. Segmented markets 
made up less than 10 percent of all conceivable links in the network of the sixty-four 
markets. They found that the rice market of Bangladesh was mostly integrated. The 
different measures of integration showed different results within the same structural 
environment, but there was some congruence that the distance between markets and the 
number of strikes affected market integration negatively. The study suggested to mitigate 
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frequent strikes, improve the existing roads and communication and to reduce the 
government’ intervention for the betterment of market integration. 
 
Amanullah and Kamaiah (1995) a study to examine the stock market efficiency in India by 
using two market integration approaches, viz, the Ravallion, and cointegration and error 
correction approaches. The stock markets under the study were all India, Bombay, 
Madras, Kolkata, Ahmedabad and Delhi. They used monthly data from RBI (Reserve 
Bank of India) during the period of 1980-93. The Ravllion and cointegration approaches to 
market integration was supported that Bombay, Madras and Kolkata stock exchanges were 
integrated. The  cointegration  results exhibit a long-run equilibrium  relation  between  the 
prices indices of: (i) all india and Bombay, (ii) all india and Madras, (iii) Bombay and 
Kolkata , (iv)  Bombay and Madras,(v) Bombay and Kolkata and (vi) Madras and Kolkata.  
The error correction method were indicated short- run deviation between (i) all India and 
Bombay, (ii) all India and Madras, (iii) Bombay and Madras, (iv)  Kolkata  and Bombay 
and,(v) Kolkata  and  Madras. Putting together the cointegration and error-correction result 
revealed that a rational markets participant can possibility forecast the prices of Bombay, 
Madras and Kolkata and seek extra-normal profits. The results also confirm the existence 
of market efficiency in Ahmedabad and Delhi stock exchanges. This result indicated that 
prediction of share price of Ahemadabad and Delhi stock exchange is difficult and price 
information in these markets does not help the market participants to earn extra-normal 
profits.   
 
Rahman and Talukder’s (1995) study evaluated costs considering spatial dependence for 
rice price. Two market integration models and one nonparametric model were applied to 
five times of rice prices representing five important markets (Dhaka, Metropolitan city-
DMC, Dinajpur, Bogra, Barisal and Mymensingh) covering January,1990 through 
June1993 in Bangladesh. Theses markets were chosen purposively where DMC was 
considered as deficit market while other four markets were considered as surplus market. 
Spatial prices suggest that the regression type parametric models suffer from specification 
bias and provide biased and inconsistent parameter estimates. This study propose a 
nonparametric approach called ‘sign test; and applied to a set of five prices of coarse rice. 
The studies applied a traditional test of the law of one price (LOP), Ravallion test and 
proposed the sign test, to weekly coarse rice price data were also estimated by using the 
same data set.  The result show that the law of one price did not hold for any pairs of price. 
Ravallion tests rejected short-run integration but long-run integration was supported for 
Dhaka and Dinajpur prices.   
 
Jaim et. al, (1997), conducted a study on, “The spatial integration and pricing efficiency of 
the private sector grain trade in Bangladesh: The long-distance foodgrain traders survey,” 
They used mainly primary data for examine transfer cost, the direction and pattern of trade 
flows and trade practices. At the early stages of measuring spatial market integration in 
Bangladesh most of the studies used time series data collected from different secondary 
sources. The study emphasized on long-distance wholesalers and it was observed that the 
trades in the rice supplying markets were mostly pure wholesalers while in the terminal or 
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receiving markets they were wholesalers cum commission agents. This group was 
considered as a nucleus of foodgrain trade as a whole, because they played an important 
role in transferring foodgrain from surplus to deficit areas and in determining prices in 
different markets of the system .In addition price signals and other information were 
mainly transmitted from wholesalers upward to the consumers and downward to the 
producers by this group among the various participants involved at different stages in the 
marketing system. It was also revealed from the study that most of the transaction among 
the wholesalers and other parties were made through TT and full amount was not usually 
paid at the time of buying or selling of foodgrain.  
 
Ismet et. al (1998), conducted a study to investigate the government intervention and    
spatial market integration of rice markets in Indonesia. The study evaluated the long-run 
price relationship of before and after self- sufficiency period as well as the whole period of 
Indonesian rice markets with the help of multivariate co-integration technique. It was 
shown from the study that the degree of market co-integration of post self- sufficiency 
period was smaller than that of pre-self-sufficiency period indicating that before the self-
sufficiency period the Indonesian rice markets were less integrated. A lower co integrating 
vectors indicated that the second period was less spatially tied together. It was due for 
following the self-sufficiency period government employed a strategy involved less 
intervention and allowed more private participation in rice marketing system. After the 
rationalization of rice price policy the private sector responded to the price signals 
accordingly. It was also revealed from the regression analysis that government 
intervention like procurement programme significantly affected the market integration by 
reducing programme cost.  
 
Ghosh (2000) estimated the “Cointegration test and spatial integration of Rice Markets in 
India”. The study was empirically evaluated spatial integration of rice markets in India. He  
used the maximum likelihood (ML) method of cointegration  developed by 
Johansen(1998) and extended by Johansen and Juselius (1990),he specifically  examine if 
intra-state and inter-state  spatial integration of  rice markets are integrated and linked 
together into a single economic market. The data set used in the cointegration exercise 
consists of monthly wholesale prices of rice for the period from March 1984 to April 
1997.  Relating prices of   the state-specific varieties ( coarse, III/IV ARWA and common 
) of rice quoted in different market centres of four  selected states viz., Bihar, Orissa, Uttar 
Pradesh and West Bengal .To execute the cointegration test  Johansen and Juselius (1990), 
the ML method of cointegration  was  briefly used .This study investigated intra-state and 
inter-state spatial co-integration of four selected rice markets of Uttar Pradesh, Bihar, 
Orissa and West Bengal of India. It was revealed from the study that III/V, ARWA variety 
of Uttar Pradesh only hold law of one price (LOP), but other states there was no evidence 
in favour of LOP for any variety. The study also indicated that as a whole the regional rice 
markets within and across the states was spatially integrated in the long run; even the 
markets were geographically dispersed 
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Dawson and Dey (2002) examined the long–run spatial rice market integration in 
Bangladesh between price pairs using a dynamic vector autoregressive model and 
Johanson’s co- integration procedure. They used monthly wholesale price of coarse rice 
from 1992 to 1997. They conclude that rice markets are perfectly integrated and that 
Dhaka dominates near markets but is dominated by more distant markets. 
Kumar and Sharma (2003), conducted a study to check how efficiently the regulated 
markets in India going on and operates their business. The study period was divided into 
pre- liberalization period, i.e. October 1978 to September 1989 and post liberalization 
period i. e. October 1989 to September 2001. Four paddy markets namely Ambala, Karnel, 
Kaithal and Sirsa were under this study. They used market integration as an indicator of 
efficiency. It was revealed from the study that the four regulated paddy markets were 
cointegrated and so had a strong long-run relationship among them. However, price 
transmission was found to be lacking in short-run. On the other hand price adjustment 
among the markets was found to take around 2/3 weeks time period. The adjustment 
process was found to be quicker in the post liberalization period compared to the pre-
liberalization period.  
 
Hossain and Wim Verbeke. 2010, conducted a study “evaluation of rice markets 
Integration in Bangladesh”. The weekly market price data were used for the period 2004-
2006 from six regional markets in Bangladesh; this study has investigated the nature and 
extent of market integration after rice market liberalization. The overall results of the 
market integration analysis in Bangladesh indicate that, although the six regional markets 
in Bangladesh are co-integrated—meaning that they have a stable long run relationship—
these markets are only weakly integrated in the short run. The study also mentioned that 
there are three co-integrating vectors and three common trends, which suggest that rice 
markets are stationary in three directions and nonstationary in three directions. Granger-
causality results were unidirectional causality originating from Dhaka to Khulna and 
Barisal and from Sylhet to Dhaka, while Dhaka leads the price formation process only for 
Sylhet. There was also bi-directional causality between Dhaka and Chittagong, and Dhaka 
and Rajshahi. The short-run results indicate that these rice markets are not well integrated 
while long-run integration is evident, suggesting that the markets do eventually move 
together in the long term. The spread of adjustment appears to be the inverse of distance 
and directly related with ease of transport. They did not use ECM method for their study. 
 
The studies mentioned above revealed that rice market of Bangladesh is competitive with 
low concentration. But the reasons for high price of rice at retail level even at harvesting 
period still are unidentified and those findings are at odds with the common belief among 
the general people that middlemen are making money by exploiting both the farmers and 
consumers. None of them examined the impact of technological changes in rice milling. 
So, the proposed study will provide an improved understanding of domestic rice 
marketing, relationships with international markets and thus will generate useful 
information for the policy makers. 
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4. Methodology and data sources  
 
The study will be conducted by adopting the structure, conduct and performance approach 
(SCP). This technique was first formalized by Mason (1939) and his detailed case study 
approach was modified by Bain (1951) who sought to draw more generalized conclusions 
from large sample and cross-section studies. The SCP approach can be adapted to 
incorporate more complex linkages but the essential causality still flows from structural 
criteria i.e. structure influence conduct and conduct influence performance. Performance 
affects both conduct and structure and conduct influences structure.    

 

Sample, sampling and data collection 
 

For assessing the market structure, conduct and performance of rice, we have designed 
sample frame below for collecting necessary data: 

 
Table1. Sample frame and size of the study 

Area District Faria Bepari Miller Paikars/ 
wholesalers 

Aratdar\ 
CA 

Retailer Importer Distributor 

Paddy Milled rice 
Key agents 

Su
rp

lu
s 

Dinajpur 35 11 20 15 2 12   
 
 
 
 
 

20* 

Rangpur 20 8 10 12 2 15  

Naogaon 35 11 20 12 2 14  

Bogra 18 8 8 10 2 15  

Kushtia 40 12 25 15 2 12  

Sherpur 25 10 15 10 2 10  

Comilla 5 2 2 8 2 15  

Sylhet 5 2 2 8 2 15  

D
ef

ic
it 

Khulna 6 3 2 12 2 16  

Dhaka 8 3 2 15 5 20 2 

Noakhali 8 3 2 10 2 16  

Chittagong 5 2 2 15 5 20 3 

Total 210 75 110 142 30 180 5 20 
 

Rice surplus districts refer to those where paddy production exceeds total consumption of 
the districts, and rice mills are established for processing paddy mainly for markets of 
other districts of the country. On the other hand, rice deficit districts are those where rice 
production is inadequate to meet the consumption requirement, hence rice flows from 
surplus areas to markets of deficit areas. However, 12 districts have been considered under 
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the study, of which 8 are from rice surplus area (Dinajpur, Rangpur, Bogra, Naogaon, 
Kushtia, Sherpur, Comilla, and Sylhet) and 4 are from rice deficit areas (Khulna, Dhaka,  
Noakhali, and Chittagong).  
Based on rice processing mills the paddy markets will be selected. Similarly, based on 
flow of processed rice terminal/wholesale markets of different districts will be selected.  
The study will select a sample of 772 (Table 1). Rice processing mills will be categorised 
into three groups; husking, semi-automatic and automatic mill. Then four to five mills 
from each group will be selected purposively for in-depth interview by the research team. 
Similar in-depth interview of different key agents at various levels will be conducted by 
the research team.  Rest of the mills and other key agents will be selected by using 
convenience sampling. Public sector associated with paddy procurement, processing, 
distribution of rice, and the associations/ organizations of key actors will also be consulted 
by the team members for this study. In some specific cases for accuracy of data, farmers 
and banks will also be checked. 
Six persons are employed for collecting primary data from the rice millers and other 
market intermediaries. Among two of them are already employed as research assistant in 
the project. The research team members have been supervising the field works.  
 
A standard operating procedure should be adopted for how, where and by whom the 
survey schedule is administered, as any of the factors may influence the given responses. 
A one-day training programme was organized at BAU. And a group of post graduate 
students (6 persons) participated as trainees in that training programme as enumerators for 
the project.  
 

Collected survey data will be edited then if there are some inconsistencies, it will be 
corrected through revisit/communication by using cell phone with the respondents. After 
checking the interview schedule, data entry will be done on computer by using SPSS 
programme.  
Analysis of data sets 

 

This study will be based on primary data and secondary data. Primary data are being 
collected through face to face interview with the respondents by using the prepared 
schedule. Secondary data sets of rice prices have been collected mainly from DAM, BBS, 
and FAO website. The following analytical techniques will be applied to analyze the data.  

(a) Estimation of market concentration 
Concentration of different key agents such as millers, wholesalers, and importers will be 
estimated by using concentration ratio, Hannah and Kay index, Entropy index, and Gini 
coefficient.  
(b) Assessment of financial viability of semi-automatic mills will be done through using             
    NPV, IRR, and BCR.  
(c) Calculation of marketing costs and margins 
(i) Cost accounting  
As par ToR costing will be done by following the methods of Dawe et al (2008). 



635 
 

ii) Gross margins and net margins of key agents in rice marketing chain will be calculated 
by following the standard formula. Farm retail price spread measure (Kohls   and Uhl, 
2005) will be used for miller. 
 

(d) Market integration  
 
Market integration will be examined by applying cointegration method developed by 
Engle and Granger and the maximum likelihood (ML) method of cointegration developed 
by Johansen (1998) and extended by Johansen and Juselius (1990). Eviews 6.0 and SPSS 
software will be used for measuring the market integration. The domestic rice markets are 
Dinajpur, Rangpur, Naogaon, Bogra, Kushtia, Sherpur, Khulna, Dhaka, Noakhali, 
Comilla, Sylhet, and Chittagong for which market integration will be assessed.  Rice 
markets of Thailand, Vietnam, Myanmar, Eastern India, and Cambodia have been selected 
for assessing integration between domestic and international rice markets. Monthly 
average wholesale price of parboiled coarse rice during the period of 1990 to 2011 for 
domestic markets will be used for measuring domestic rice market integration. Market 
integration can also be assessed by dividing the whole period into decades.  Monthly 
export price of parboiled rice from Thailand, Vietnam, Myanmar, Eastern India, and 
Cambodia will be converted into import parity price for the assessment of integration 
between domestic and international rice markets. For Bangladesh market monthly national 
average wholesale price of parboiled coarse rice will be used.  
 
Stakeholder consultations 

 

The research team wants to consult with the stakeholders (rice importers, personnel of 
public sector associated with paddy procurement, processing, distribution of rice, and the 
association/organizations of key actors) in rice marketing sector. For doing this, we have 
to collect the lists of the concerned stakeholders, and then to communicate with a 
particular group of stakeholders for setting convenient time for consultations at their own 
offices. A checklist will be used to conduct the consultations and to synthesize the 
findings.  

 
5.  Preliminary findings and discussion  
This section deals with thre aspects: a) overview of the rice marketing system, b) impact 
of technological changes in rice milling, and c) map of rice surplus/deficit at zilla level. 
 
a) Overview of the rice marketing system 
Rice is the staple food in Bangladesh which grows all over the country but its marketing 
system is not uniform in all areas. Marketing system of any product is composed of three 
essential elements such as (i) alternative product flows (called marketing channels), (ii) 
variety of firms (middlemen) and (iii) numerous business activities(referred to as 
marketing functions) (Kohls and Uhl, 2005). For the overview of the rice marketing 
system we have limited but very relevant literature review.  
The rice marketing system was operated both in public and private sector. 
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Public sector 
Government intervention in rice marketing in the area which is now Bangladesh was 
occurred in 1938 and it has been continued in the form of price controls, embargo on inter 
district rice movement, rationing system/ shops, control on rice processing, procurement 
of rice/paddy etc. After partition of India, The then East Pakistan Government inherited 
the Bengal Food Department measures for assuring fair prices of rice to the consumers and 
producers. The rice marketing system was operated both in public and private sector. All 
imports and procurement of rice was done in the country by the Public sector. Government 
distributed rice/food grains through ration shops which were run by the employed agents. 
Ration cards were given to consumers and they received rice according to set quota for 
them. Government used to store paddy/rice in its 287 local storage depots, 10 big central 
depots and some other rented godowns. The marketing functions undertaken by the public 
sector were acquisition, storage and distribution.  Government supplied rice was sold at 
uniform price all over the country. The procurement price was lower than the average free 
market price. The average procurement in public sector was about 7% of total government 
held supply and import accounted for 56%. The highest procurement was 0.197 million 
tons in 1958- 59 crop season and the highest quantity of import was 59 million tons in 
1956 – 57. The distribution reached highest in the month of June and July while lowest in 
the months of December, January and February (Farruk, 1970).  The public sector has 
significant influence on actions and reactions of private sector (Islam et al, 1987). 
 
Private sector 
The private sector of rice market is a decentralized conglomeration of a large number of 
institutions each performing a variety of functions in the marketing process. There are 
differences in findings regarding institutions of different authors due to use of different 
terminology, area of work and time of study. The common institutions are farmer, beparis, 
farias, traders or itinerant merchants who are the basic institution in the marketing system 
(Farruk, 1970). 
Islam et al (1987) observed the different functionaries involved in food grain marketing 
system included farmer, faria, local full-time or part –time traders of food grains who 
operated in small village hat or primary market, bepari who work in primary and 
secondary markets, they are regular and full-time itinerant traders. The aratder usually 
commission agents used to work in assembly market and larger urban central market. 
Sometimes they used to work as wholesalers. The other functionaries were wholesalers 
and retailers. The dalals operated as specialized brokers or commission agents in the 
market. Chowdhury (1992) identified farias, paikers, beparis, wholesaler/aratdars, and 
millers who were involved in paddy marketing; and millers, crusher, kutials, paikers, 
wholesaler/aratdars, and retailer were involved in rice marketing. Siddique (2010) found 
different types of intermediaries in the rice marketing system which included faria, bepari, 
paiker, aratdar, wholesaler and retailer. They were different by nature of business such as 
working place, functions performed, volume of transactions, and area coverage. 
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Marketing functions involved in rice marketing 
Farruk’s study indicated the marketing functions such as transfer of title, processing, 
transportation, storage, grading and standardization, and financing. Siddique (2010) 
mentioned the marketing functions performed by functionaries are transportation, storage, 
processing, grading and standardization, financing, market information, pricing, risk 
bearing, buying and selling.  
 
Marketing channels 
The marketing channels of paddy /rice are not uniform in all over the country.  
The different channels were found in different studies in different time (Farruk 1970, 
Siddique 2010, Islam et al 1987).  On an average 25% of marketed surplus of paddy was 
sold on farms to local bepari, faria or the kutial. There are dalals or brokers in the village 
markets also.               
Islam et al 1987 presented that farmers sold 15% of paddy at farm, 85% in local market. 
He has 3 alternatives to sell paddy in local markets such as to: (i) local bepari, (ii) faria, 
(iii) kutial. Or he can mill his paddy and then sell rice to a bepari, faria, local wholesaler, 
local retailer, or to consumer. This practice was followed by less than 10% of the farmers 
particularly small sized holders. From local market paddy was moved to secondary market 
from where millers and local kutials purchased paddy. The miller after processing sold 
rice to beparis, or aratdars. Retailers purchased rice from the aratdars and sold to 
consumers. A typical marketing channels is shown below  
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Chowdhury (1992) mentioned the maximum paddy (53 per cent) of the marketed surplus 
was milled by small rice mills, and then 34 per cent paddy was milled by crusher and the 
share of major and automatic rice mills was about 10-15 per cent of marketed surplus of 
paddy. Mills bought most of the paddy from bepari (who buy from farias and farmers), 
wholesalers/aratdars (who buy from farias, beparis, and farmers), and farias (who buy 
from farmers). Wholesaler/aratdars were the key agents in rice marketing in that year. In 
the study year, approximately 13 million metric ton (MMT) of surplus paddy marketed 
was found and of which 69 per cent were sold at the farm gate, mostly to farias and 
paikers by the farmers.  
 
Classification of markets 
There are also differences in classification of markets in paddy/rice marketing in the 
country. Markets were classified by Farruk as village /primary market, semi urban, 
wholesale market, and wholesale terminal market.  
Islam et al (1987) classified market as (a) village hat or primary market, (b) secondary 
market, and (c) assembly market  which is generally located at riverbank,  and/or major 
highway and rail centres, (d) Metropolitan market and the final step is the retail shop from 
where consumers purchased rice. 
Processing sector 
The processing sector was divided into commercial and non-commercial. Non-commercial 
sector referred to home pounding in dheki. The commercial sector covers large mills and 
the small husking machines. The large rice mills are characterized by equipment of several 
decades old. The industry was almost stagnant in respect of growth of new firms, 
modernization and expansion of existing firms. But the growth of husking machines was 
tremendous throughout the country. Almost all the mills owned steam engine which was 
fired by rice husks and most of them were old, purchased from processing plants in tea 
gardens. Some rice mills were also powered by diesel engines and electricity. In all 
establishments parboiling plants were powered by steam engines. The large mills did not 
provide custom milling services for the private traders. However, they processed paddy 
supplied by the government. On average the mills purchased larger share of paddy from 
the traders at mill premises and a small portion from farmers directly. Paddy was 
purchased in cash and sometimes short –term advances were made to traders to purchase 
paddy. The millers sold rice mainly to traders in consuming markets in different areas of 
the country and sometimes small quantities to local aratdars. 
 
Islam et al (1987) in their study classified commercial rice mills into three groups  (a) one-
passs husking mill,(b) smaller mills uses two or more passes through huller and (c) large 
mills uses several passes, uses polishing and whitening machines and separation of broken 
and whole rice by hand or machine.  
 
Market structure 
In all markets aratdars were dominant player, about 80% of the total volume handled by 
one-third of the aratdars. Barriers exist to enter the aratdari business. The market share of 
mill was function of volume of paddy milled rather than capacity of the mills.   



639 
 

Chowdhury (1992) found that around 50 per cent of the total rice production was marketed 
in1990 which was about 15 per cent in 1970. He opined that it was the result of 
commercialization of rice sector and the technological change in this sector. Total number 
of market agents was estimated about 0.19 million and the number of consumer 
households were 20 million. Total number of farmers was 9 million. He found that rice 
market was atomistic (/purely competitive market) in Bangladesh. No excessive 
concentration was found in rice milling industry. 
The findings of Siddique’s (2010) indicted that northern part of Bangladesh is highly 
concentrated as 19.13% of total mills are located while only 4.35% mills are in greater 
Mymensingh area. But the concentration ratio of 4-Firm was higher in greater 
Mymensingh area than that of Northern part of Bangladesh. However the concentration 
level was low which indicated presence of atomistic type of competition in the area. There 
was no evidence of product differentiation. The entry of new firms requires lot of technical 
know-how, huge capital, site for business, family tradition, reputation of the firm / 
entrepreneur.  
 
Market conduct 
Farruk (1970) concluded that the field observation did not support the presence of 
unethical market conduct with respect to price and other dimensions of market conduct. 
Siddique opined on the basis of his study that the millers are price taker and not price 
maker. 
 
 
Market performance 
The husking mill was utilizing only 40% of its capacity at the peak and 20% in low 
volume month. The corresponding figures for the small commercial mills were 65% in 
peak volume month and about 48% in low volume month. Large commercial mills utilized 
65% of its capacity in peak volume month followed by 30% in low volume month. The net 
return to each of the functionaries in the channels was low due to intense competition. 
Excessive profit of the functionaries was not found. Farmer’s share in consumers’ 
expenditure on rice was 70% to 80% which was highest in the world. Inefficiency of the 
marketing system was observed though no excessive charges were claimed by the 
middlemen (Islam et al. 1987). 
According to Chowdhury (1992), wholesalers showed no significant higher degree of 
concentration than do the rice mills. Earnings at retail level were higher than those of 
wholesale level. The least profitable was the automatic mills followed by major rice mills 
and small rice mills. But profitability was not stable over the years. The study concluded 
that the rice agents behaved like competitive profit makers, not profiteers. 
 
Siddique (2010) concluded that performance of the rice milling industry was not good as 
most of the large and automatic mills could not utilize their processing capacity due to 
various reasons. Secondly, maximum mills were running with decades old machines. 
However, this industry has employed a large number of people of which a significant 
portion is women.   
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The reasons for low capacity were identified as lack of paddy, frequent electricity 
disturbances and shortage of capital. Other reasons were transportation government 
restriction, high cost of labour and lack of storage. 
                               
b) Technological Changes in Rice Milling 
 
The Department of Food generally classified rice mills as Husking, Semi-automatic and 
Automatic and the numbers in the country are 14,239, 457 and 142, respectively with a 
fortnight capacity of 6,25,000 tons (DG Food, 2007). In addition there are about 1,00,000 
traditional Engleberg type rice hullers in the country. The numbers of semi-automatic and 
automatic rice mills have increased in recent time and estimated about 650 and 350, 
respectively (Rice miller Association, 2012). With the increasing number of semi-
automatic and automatic rice mills technological change is evident among these categories 
of rice mills in recent time.  
The present study identified that the number of husking rice mills are shrinking and the 
businesses are shifted either to semi-automatic or to automatic rice mills. No technological 
changes are observed in husking rice mills and still using age old machines and techniques 
(Fig. 1).   

 
In recent past, semi-automatic rice mills in the country are changed both in number and 
use of milling technology. Before 2008, most semi-automatic rice mills were using 
mechanical technologies such as cleaning, parboiling, sun drying/mechanical drying of 
paddy, rubber roll milling, polishing, aerating, bagging, weighing & sewing (Fig. 2). Since 
2008, mechanical technologies like de-stoning, silking and colour sorting are being used 
by most of the semi-automatic rice mills because of quality rice demand in the market 
(Fig. 3). The demand for quality rice and higher price in the market encouraged semi-
automatic rice mill owners to use of these new mechanical technologies. 

Pre - 
Steaming 

Steeping Parboiling 

Aerating 
(Traditional) 

Hulling 
(Engleburg) 

Drying 
(Yard) 

Bagging Weighing 
& sewing 

 Fig.1. Flowchart of a husking rice mill  
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Before 2008, most automatic rice mills in the country were using mechanical technologies 
such as pre-cleaning, parboiling, mechanical drying, milling by rubber roll sheller, paddy 
separating, polishing, aerating, bagging, weighing & sewing (Fig. 4). At present, most 
automatic rice mills have started with a few modern technologies like rice separating, 
silking, colour sorting and auto-bagging, weighing and sewing (Fig. 5) because of demand 
for high quality of rice in the market and higher price.  
 

Cleaning Parboiling Drying in drying 
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Bagging 

Fig.3. Flowchart of a semi-automatic rice mill (Presently operating) 

Weighing & 
sewing 

 

Silking (Silky 
unit) 

Colour sorting 
(Colour sorter) 

Cleaning Parboiling Drying in drying 
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 Fig.2. Flowchart of a semi-automatic rice mill (Before 2008) 
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Fig.5. Flowchart of an automatic rice mill (Presently operating)  
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c) Map of rice surplus/deficit at zilla level 
 
By using the average of preceding three years rice production and annual total 
consumption of rice of each district, a map of rice surplus/deficit at zilla level is prepared.  
Arrow marks indicate the major flows of rice from production area to areas of 
consumption. 
 
 

 
A map of rice surplus/deficit at zilla level in Bangladesh. 
Source: Authors own calculation by using BBS data. 
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TERMS OF REFERENCE #3 
For the research proposal to be funded under NFPCSP Phase II  

 
 Effectiveness of Bangladesh’s rice procurement system and possible 
alternatives: supporting farmers’ income and sustaining production 

incentives  
 
1. Background and Rationale 
 
Domestic rice procurement serves the dual purposes of building rice stocks for for the 
Public Foodgrain Distribution System (PFDS) and of providing income support to farmers. 
To fulfill the latter objective, the Government provides a support price higher than the cost 
of production in order to ensure that farmers do not produce at a loss. Indeed, as described 
in the National Food Policy (2006), small producers need adequate incentives to produce, 
as their economic status often compels them to sell immediately after harvest when prices 
are low. Higher prices, however, are in conflict with the objective of keeping prices low 
enough so that the low-income consumers can afford to buy food. This conflict can be 
avoided through higher government subsidies, but these have budgetary implications for 
the country and can reduce investment in public goods essential for long-term growth. 
 
Besides having an impact on the government budget, procurement prices that are too far 
above market prices; in turn, this can favor rent seeking opportunities and lead to 
increased costs for the government. Dorosh and Shahabuddin (2002)1 give the example of 
the four years preceding their study, out of which, three witnessed excessively high 
procurement prices for the boro season, resulting in elevated costs for the Government and 
windfall profits for those fortunate enough to sell at the procurement centers. Since the 
bulk of rice that is procured is bought from millers or other traders,2 any rents would 
disproportionately benefit millers and traders (there are reports of procurement centers 
refusing to buy from farmers and colluding with the millers and middle men3

 
). 

The timing of the announcement of the procurement price is also an important decision. 
Announcement of the price in advance of planting would allow the government some 
influence over the area planted, it could encourage investment by farmers and greater use 
of inputs, and it could improve prices when farmers engage in distress sales before harvest. 
But advance announcement of a price of course may make it more difficult to defend the 
price at the time of actual procurement. 

                                                           
1 Dorosh, P. and Q. Shahabuddin (2002) Rice stabilization in Bangladesh: an analysis of policy options MSSD 
Discussion Paper No. 46, IFPRI 
2 In the last 10 years, it is estimated that farmers sold less than 6.5% of the paddy totally procured by the 
Government (A.M.M. Shawkat Ali (2010) Strengthening the Government’s Institutional Capacity for 
Improving Food Security Final Consultancy Report to ADB and the Ministry of Food and Disaster Management). 
3 Shahabuddin, Q., M. Asaduzzaman, E. Clay and S. Jones (2009) Price Support, Domestic Procurement 
Programme and Public Stock Management, BIDS Policy Brief No. 0902 
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During the past 15 years, domestic procurement has only represented 4% of the total 
production, although it varies substantially from year to year.4 A key question is to what 
extent fluctuations in domestic procurement help to stabilize the market, for instance 
through higher procurement when harvests are good and lower procurement when 
harvests are bad.5

 
 

The National Food Policy Plan of Action (2008-2015) recognizes the importance of 
enhancing the effectiveness of the public procurement system and providing effective 
support to producer prices, while ensuring stable prices for the consumers.  
 
In light of the issues raised above, this study proposes to assess the effectiveness of the 
procurement system in terms of impact on the farmers, with particular emphasis on small 
and marginal farmers, and to suggest alternative instruments to achieve the objective of 
sustaining farmers’ income and rice production in a cost-effective manner. For example, 
open tendering may have the potential to reduce the cost of procurement and increase its 
reliability (Dorosh and Shahabuddin).6

 

 A system of price insurance with caps on the 
quantity of land that benefits from the program, as is currently being practiced in Thailand, 
is another possibility. 

2. Objectives: 
 

The objectives of the research are: 
a. To examine to what extent the current procurement system supports rice prices 

and farmers’ income, thus providing production incentives (with emphasis on 
marginal and small farmers); 

b. To examine to what extent the current procurement system allows the 
government to procure adequate supplies for its distribution needs; 

c. To identify actionable options for enhancing the effectiveness of the 
procurement system considering their relative costs and benefits, and possible 
alternative methods for supporting farm income, other than a procurement 
system. 

 
3. Scope of the study 
 
More specifically, the study will address the following issues:  
 

                                                           
4 M. Hossain and U.K Deb (2010) ‘Volatility in rice prices and policy responses in Bangladesh’ in The Rice 
Crisis edited by D. Dawe 
5 CP Timmer (1996). “Does BULOG stabilize rice prices in Indonesia? Should it try?” Bulletin of Indonesian 
Economic Studies 32(2): 45-74. 
6 Dorosh, P. and Q. Shahabuddin (2002) Rice stabilization in Bangladesh: an analysis of policy options MSSD 
Discussion Paper NO. 46, IFPRI 
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• Domestic procurement and rice price stabilization: present a literature review of 
domestic procurement and rice price stabilization interventions in Bangladesh and 
in the region.  

 
• Stocking behavior of farmers: provide quantitative estimates, using the 2010 HIES, 

and disaggregated by large, medium and small producers, of farmers’ stocking 
behavior (quantity and proportion of production stored) in aman and boro seasons. 

  
• Domestic procurement from farmers, millers and traders: by analyzing existing time 

series data, estimate the proportion of grain that is procured from farmers, millers 
and traders. 

 
• Domestic production and Government procurement: analyze the time-series 

relationship (with a focus on the last 5 years) between production deviations from 
trend (as a proxy for good and bad harvests) and government procurement, to 
examine the extent to which government procurement increases when harvests are 
good and thus supports farm prices when they most need support (the trend should 
be flexible enough, e.g. a third order polynomial, in order to capture changing rates 
of production growth over time). In addition, investigate the time-series 
relationship between production deviations from trend (as a proxy for good and bad 
harvests) and government distribution through market operations, to examine the 
extent to which government distribution increased when harvests were poor and 
thus contribute to stabilize retail prices. 

 
• Procurement price and market price: analyze historical data (with a focus on the last 

5 years) on the timing of the announcement of the procurement price and its 
relationship with the prevailing market prices at the time of announcement. Using 
this analysis, provide recommendations as to the possibility for improving the 
timing of announcements. In addition, analyze historical data to estimate a 
relationship, if any, between government stock levels and price levels. 

 
• Effectiveness and constraints of the procurement system: conduct a survey of at 

least 500 rice farmers, using stratified (by farm size) random sampling in the most 
important procurement areas, to ask for their overall assessment of the 
procurement system and to better understand the difficulties farmers face in selling 
to procurement centers. Separate surveys of 100 millers and 100 paddy traders, 
again using random sampling, should also be conducted to obtain their overall views 
on the effectiveness of the procurement system. 

 
• Alternative procurement system and farmers’ income support options: by drawing 

from other country experiences, examine the feasibility of alternative procurement 
systems that would enhance the benefits to rice farmers or give comparable benefits 
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to rice farmers but at a lower cost to the exchequer. In addition, examine the 
feasibility of methods to support farmers’ incomes other than procurement. 

 
The study will deliver:  
 

• A draft inception report within 3 weeks from the date of signing of the contract. The 
inception report will detail the research programme, the literature and data 
requirements, methodology and expected outputs. 
 

• A final inception report within 2 months from the date of signing of the contract. 
The NFPCSP will provide feedback to the draft inception report within 3 weeks of its 
submission. The research institution will then have 2 additional weeks to finalize 
and submit the final inception report.  

 
• A detailed methodological note (draft), within 3 months from the date of signing of 

the contract, which incorporates tools (e.g. survey questionnaires), approaches (e.g. 
sampling and areas selection) and  a detailed work plan for the fieldwork. The draft 
note will be circulated and a final version will be submitted within 2 weeks of 
receiving NFPCSP feedback’ 

 
• An interim report, within 5 months from the date of signing of the contract, 

presenting interim findings. The interim report should include the full literature 
review and data sources, preliminary findings, annotated table of contents for the 
final report and revised research program. In addition, the interim report will 
include a preliminary survey of the literature and existing secondary data on the 
issue and a preliminary list of alternative methods of supporting farmers’ income to 
be considered. 
 

• A draft final report, within 10 months from the date of signing of the contract.  The 
draft final report (length between 25,000 and 30,000 words -excluding an executive 
summary not exceeding 2,500 words, and annexes) should be based on the data 
analysis and program and literature review and should include: 
 

o Description of the purpose, relevance and background of the study and 
methodology used. 

o Literature review of secondary sources  
o Data analysis and statistical tools used 
o Descriptive statistics  
o Analysis of time-series data as described in the scope of the study 
o Analysis of HIES data on farm stocking behavior 
o Analysis of farmer, paddy trader and miller survey data 
o Description of additional qualitative work if any 
o Evidence on the relationship between procurement, prices and stocking 

behaviour.   
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o As possible, concrete suggestions for enhancing the effectiveness of the 
procurement system and possible alternative methods for supporting farm 
income, other than a procurement system. 

 
• A final report, 12 months from the date of signing of the contract.  The final report 

will incorporate the feedbacks and adjustments  required by the NFPCSP 
 

4. Duration and funding available  
• Maximum duration:  12 months 
• Maximum funding available: US$50,000 
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1. Introduction   

Domestic rice procurement serves the dual purposes of building rice stocks for the public 
foodgrain distribution system (PFDS) and of providing income support to farmers. To fulfill 
the later objective the government provides a support price higher than the cost of 
production in order to ensure that farmers do not produce at a loss. Indeed, as described in 
the national Food Policy (2006), small producers need adequate incentives to produce, as 
their economic status often compels them to sell immediately after harvest when prices are 
low. Higher prices, however, are in conflict with the objective of keeping prices low enough 
so that the low-income consumers can afford to buy food. This conflict can be avoided 
through higher government subsidies, but these have budgetary implications for the 
country and can reduce investment in public goods essential for long-term growth.  

Besides having an impact on the government budget, procurement prices that are too far 
above market prices, in turn, this can favor rent seeking opportunities and lead to increased 
costs for the government. Dorosh and Shahabuddin (2002) give the example of the four 
years proceeding their study, out of which, three witnessed excessively high procurement 
prices for the boro season, resulting in elevated costs for the government and windfall 
profits for those fortunate enough to sell at the procurement centers. Since the bulk of rice 
that is procured is bought from millers or other traders (Ali, 2010), any rents would 
disproportionately benefit millers and traders (there are reports of procurement centers 
refusing to buy from farmers and colluding with the millers and middle men (Shahabuddin 
et al., 2009)). 

The timing of the announcement of the procurement price is also an important decision. 
Announcement of the price in advance of planting would allow the government some 
influence over the area planted, it could encourage investment by farmers and greater use of 
inputs, and it could improve prices when farmers engage in distress sales before harvest. But 
advance announcement of a price of course may make it more difficult to defend the price at 
the time of actual procurement.  

During the past 15 years, domestic procurement has only represented 4percent of the total 
production, although it varies substantially from year to year (Hossain and Deb, 2010). A 
Key question is to what extent fluctuations in domestic procurement help to stabilize the 
market, for instance through higher procurement when harvest are good and lower 
procurement when harvest are bad (Timmer, 1996).  

The National Food Policy Plan of Action (2008-2015) recognizes the importance of 
enhancing the effectiveness of the public procurement system and providing effective 
support to producer prices, while ensuring stable prices for the consumers.  

Given the above backdrop, this study proposes to assess the effectiveness of the 
procurement system in terms of impact on the farmers, with particular emphasis on small 
and marginal farmers, and to suggest alternative instruments to achieve the objective of 
sustaining farmers income and rice production in a cost-effective manner. For example, 
open tendering may have the potential to reduce the cost of procurement and increases its 
reliability (Dorosh and Shahabuddin, 2002). A system of price insurance with caps on the 
quantity of land that benefits from the program, as is currently being practiced in Thailand, 
is another possibility.  
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Objectives 

The objectives of this research project are: 

a. To examine to what extent the current procurement system supports rice prices and 
farmers` income, thus providing production incentives (with emphasis on marginal 
and small farmers). 

b. To examine to what extent the current procurement system allows the government 
to procure adequate supplies for its distribution needs. 

c. To identify actionable options for enhancing the effectiveness of the procurement 
system considering their relative costs and benefits, and possible alternative methods 
for supporting farm income, other than a procurement system.  

2. Key outputs and research questions (1-2 pages to be included in the draft 
inception report) 

Research questions 

The study will address the following research sub-questions 

1. What are the evidences of the domestic procurement and rice price stabilization 
interventions? 

2. What are the stocking behaviours of farmers, millers and traders? 
3. What is the proportion of grain that is procured from farmers? 
4. What is the proportion of grain that is procured from traders? 
5. What is the proportion of grain that is procured from millers? 
6. What is the relationship between production deviations from trend and government 

procurement? 
7. Whether government procurement increases when harvest are good? 
8. What is the relationship between production deviations from trend and government 

distributions?  
9. Whether government distribution increases when harvest are poor? 
10. What is the timing of the announcement of the procurement price? 
11. What is the relationship between procurement price and prevailing market price? 
12. What is the relationship between government stock level and price level? 
13. What is the farmer`s overall assessment of the procurement system? 
14. What are the difficulties farmers face in selling to procurement centers?  
15. What are the overall views of millers and traders on the effectiveness of the 

procurement system? 
16. What are the other country experiences on alternative procurement system and 

farmer`s income support? 
17. What are the feasible alternative procurement systems that would enhance the 

benefits to rice farmers? 
18. What are the feasible methods to support farmer`s income other than procurement?  

Expected outputs 

The expected outputs will be in the following forms: 
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a. Evidence on the literature review of domestic procurement and rice price 
stabilization interventions.  

b. Evidence on stocking behaviour of farmers, proportion of grain that is procured from 
farmers, millers and traders.  

c. Evidence on the relationship between production deviations from trend and 
government procurement; production deviations from trend and government 
distribution; procurement prices and market prices; government stocks levels and 
price levels.  

d. Evidence on effectiveness and constraints of the procurement system. 
e. Evidence on alternative procurement systems and farmers income support options. 

In addition,  

a. Different reports (draft and final inception, detailed methodological, interim and 
final) as required by the ToR. 

b. Dataset with codebooks and documentation (that describes how the data were 
collected) for public access. 

c. Three articles are targeted to publish in Food Policy, Agribusiness and Agricultural 
Economics journals.  

d. Workshops are planned to organize at BAU for presenting project`s results.  
e. Results will also be presented at international conferences subject to getting 

additional funding from other funding bodies (No additional funds has been sought 
from NFPCSP-FAO). 

f. The survey is designed to be conducted involving BAU graduate students in order 
to build capacity of these students. The students will have the opportunity to use the 
data in their master thesis if they wish to (subject to NFPCSPs` approval). In 
addition, the project will help to develop expertise especially for the young 
researchers who are in early stage of their career.  

Linkage between research questions and expected output  

How the expected outputs will come from answering the defined research questions above 
are as follows:  

Expected outputs Research Questions  Mode of Answering1

a) Evidence on the 
literature review of 
domestic procurement and 
rice price stabilization 
interventions (Question 1) 

 
1) What are the evidences of the 
domestic procurement and rice 
price stabilization interventions? 

Literature review will 
be done to answer the 
research question  

b) Evidence on stocking 
behaviour of farmers, 
proportion of grain that is 
procured from farmers, 

2) What are the stocking 
behaviours of farmers, millers and 
traders? 

HIES 2010 data will 
be used to answer the 
research question  

3) What is the proportion of grain 
that is procured from farmers? 

HIES 2010 data will 
be used to answer the 

                                                           
1 The details of the methodology and models are described in the methodology section 
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millers and traders 
(Question 2 to 5) 

research question  
4) What is the proportion of grain 
that is procured from traders? 

HIES 2010 data will 
be used to answer the 
research question  

5) What is the proportion of grain 
that is procured from millers? 

HIES 2010 data will 
be used to answer the 
research question  

c) Evidence on the 
relationship between 
production deviations from 
trend and government 
procurement; production 
deviations from trend and 
government distribution; 
procurement prices and 
market prices; government 
stocks levels and price 
levels (Questions 6 to 12) 

6) What is the relationship 
between production deviations 
from trend and government 
procurement? 

Historical data set will 
be used to answer the 
research question 

7) Whether government 
procurement increases when 
harvest are good? 

Historical data set will 
be used to answer the 
research question 

8) What is the relationship 
between production deviations 
from trend and government 
distributions?  

Historical data set will 
be used to answer the 
research question 

9) Whether government 
distribution increases when 
harvest are poor? 

Historical data set will 
be used to answer the 
research question 

10) What is the timing of the 
announcement of the procurement 
price? 

Historical data set will 
be used to answer the 
research question 

11) What is the relationship 
between procurement price and 
prevailing market price? 

Historical data set will 
be used to answer the 
research question 

12) What is the relationship 
between government stock level 
and price level? 

Historical data set will 
be used to answer the 
research question 

d) Evidence on effectiveness 
and constraints of the 
procurement system 
(Questions 13 to 15) 

13) What is the farmer`s overall 
assessment of the procurement 
system? 

Proposed Field survey 
will answer the 
question 

14) What are the difficulties 
farmers face in selling to 
procurement centers?  

Proposed Field survey 
will answer the 
question 

15) What are the overall views of 
millers and traders on the 
effectiveness of the procurement 
system? 

Proposed Field survey 
will answer the 
question 

e) Evidence on alternative 
procurement systems and 
farmers income support 
options (Questions 16 to 
18) 

16) What are the other country 
experiences on alternative 
procurement system and farmer`s 
income support? 

Literature review will 
done to answer the 
research question  

17) What are the feasible 
alternative procurement systems 
that would enhance the benefits to 

FGD/KIIs will 
answer research 
question  
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rice farmers? 
18) What are the feasible methods 
to support farmer`s income other 
than procurement?  

FGD/KIIs will 
answer research 
question  

3. Literature review   

In this section of this draft inception report, description of the design of the literature 
review is presented as instructed by the NFPCSP-FAO.   

3.1 Description of the design of the literature review (1-2 pages plus annexed list of 
references, to be included in the draft Inception Report) 

(a) List the questions that will be answered through the literature review 

1) What are the state of the researches on the rice procurement and price stabilization 
interventions in Bangladesh and in aboard 

2) What are the state of the research methodology for analysing the research questions 
presented above? 

3) What are the formidable gaps that need to be addressed with the proposed research 
which would have added-value for the food policy makers and food analysts.  

(b) A preliminary outline of the literature review 

The preliminary outline in terms of sub-headings of what the literature review will look like 
is as follows: 

1) Research conducted on rice procurement and rice price stabilizations interventions 
in Bangladesh 

2) Research conducted on rice procurement and rice price stabilizations interventions 
in abroad 

3) Lessons learned and gaps identified   

(c) Description of how the literature will be identified 

The following items will be consulted to identify the literature: 

1) Different academic journals using web of science (journals include Agricultural 
Economics, Food Policy, Agribusiness, European Review of Agricultural Economics, 
Australian Journal of Agricultural and Resource Economics, American Journal of 
Agricultural Economics, Journal of Agricultural Economics, Journal of International 
Development, Food Security, Bulletin of Indonesian Economic Studies etc)  

2) Science direct database 

3) Google School (key words are price support, income support, developing countries, 
Bangladesh, rice procurement, price stabilizations etc). 

4) University libraries for reports and dissertations  

5) Web resources from different national and international research organizations such 
as FAO, IFPRI, FAPRI, DFID, CAPRI, World Bank etc 
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(d) List the researchers and institutions - in Bangladesh and globally - that will be 
contacted for unpublished reports and references, if any; 

(i) List of researchers and institutions at home: 

The researchers that will be contacted in Bangladesh for unpublished reports and 
references, if any, are as follows 

a) Dr. Sheikh Abdus Sabur, NFPCSP (TAT member) 

b) Dr. Quazi Shahabuddin, BIDS, Dhaka, Bangladesh  
c) Dr. K. M. Nabiul Islam, BIDS, Dhaka, Bangladesh  

The institutions that will be contacted in Bangladesh for unpublished reports and 
references, if any, are as follows 

a) Bangladesh Agricultural University (BAU) 
b) Planning Commission, Ministry of Planning, Government of the Peoples Republic, 

Bangladesh  
c) Food Planning and Monitoring Unit (FPMU) of the MoFDM 
d) Different Agricultural Universities in Bangladesh  
e) Bangladesh Institute of Development Studies (BIDS) 
f) Bangladesh Agricultural Research Council (BARC) 
g) Bangladesh Agricultural Research Institute (BARI) 
h) Bangladesh Rice Research Council (BARC) 

(ii) List of researchers and institutions at abroad: 

The researchers (professors) that will be contacted globally for unpublished reports and 
references, if any, are as follows: 

1) Dr. Marie Jo Cortijo, FAO, Rome, Italy 
2) Dr. David Dawe, FAO, Rome, Italy  
3) Prof. Dr. Eric J. Wailes, University of Arkansas, USA 
4) Prof. Dr. Andrew M. Mckenzie, University of Arkansas, USA 
5) Prof. Dr. Guido Van Huylenbroeck, Ghent University, Belgium 
6) Prof. Dr. Ramon L. Espinel, University of Florida, USA  
7) Prof. Dr. Dieter Kirschke, Humboldt University Berlin, Germany 

The institutions that will be contacted globally for unpublished reports and references, if 
any, are as follows 

1) International Food Policy Research Institute (IFPRI) 
2) University of Arkansas, USA  
3) Humboldt University Berlin, Germany   
4) Food and Agricultural Organization (FAO) 
5) Food and Agricultural Policy Research Institute (FAPRI)  
6) Organization of Economic Cooperation Development (OECD) 
7) Ghent University, Belgium 
8) University of Florida, USA  
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(e) A preliminary list of references that will be consulted: A preliminary list of 
references is enclosed as an annex. 

3.2 Inception-stage literature review (4-5 pages to be included in the final Inception 
Report)  

This section provides a brief review2

Chowdhury (1987) found that the foodgrain procurement program and the decentralized 
location of mechanized rice milling capacity contributed to raise the seasonal price floor. 
Since at any rate wholesale and growers prices are bound to display very high degrees of 
correlation, the procurement program succeeded in raising growers’ prices in a small 
number of districts and months, which are really decisive in determining the countrywide 
price level. Akter (1990), found that both net sellers and net buyers benefit from a buffer 
stock scheme with either a constant mean price or a modestly increasing price over the 
paddy season. The study of Osmani and Quasem (1990) identified several factors 
contributed to the unsatisfactory performance of the domestic procurement program in the 
past. Excessive commercial imports in public sector particularly in good harvest years used 
up effective storage capacity leading to a failure in the procurement program in the next 
harvest. Moreover, the procurement system itself limits the access of the farmers so that 
they are obliged to sell to the private traders at a lower price. Inadequate number of 
procurement centres, institutional impediments, collusion between the traders and the 
officials are other notable shortcomings of procurement system of Bangladesh. They also 
found that a sizeable share of procurement is from large farmers and traders, not small and 
medium farmers. Shahabuddin (1991) stated that domestic procurement of rice is one of the 

 of domestic procurement and rice price stabilization 
interventions in Bangladesh and has identified what are the formidable gaps and how the 
present study will contribute to the existing literature. Foodgrain markets are characterized 
by government intervention in almost all countries `even in those most dedicated to the role of 
free enterprise` and prices of food are highly influenced by state intervention (de Janvry, 
1983). In Bangladesh, rice procurement has its long history. Several empirical studies 
evaluated producer and consumer price support schemes. Quasem (1979) found that 
government procurement program of paddy benefited the intermediaries more than the 
farmers because of the mechanism of procurement proved little incentive to farmers for 
selling at the procurement centres. The study indicated that all size groups sell paddy 
immediately after harvest; about half of them buy back in the lean-season at a higher price. 
Islam (1982) found that the procurement policy failed to achieve all the objectives of the 
program. The author made suggestion for its effective use such as, (a) the procurement 
centres should be rearranged in order to cover the surplus rice growing areas, (b) it should 
give more emphasis on Boro rice which represent important growth points so far as 
foodgrain production in Bangladesh is concerned, (c) the procurement should introduce 
more flexibility regarding the minimum size of a lot that can be purchased, the moisture 
content, and the system of price payment, (d) the procurement price should be fixed at a 
sufficient high level so that it can create incentive for increased production, (e) the 
procurement drive should start immediately after the harvest, a delay in this respect may 
cause shortfall in the procurement target and failure to prevent sharp reduction in prices at 
the harvest time.  

                                                           
2 This draft review of literature has been presented here in advance but will be modified/revised 
after comments on the design of literature review from the TAT members.  
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several public policy instruments, which has been using as a price stabilizing mechanism for 
years. But this mechanism has been found largely ineffective in maintaining the stability of 
market prices as the government has not followed a consistent framework that involve 
setting a target price range. In developing a consistent framework for stabilizing price in 
Bangladesh this study suggested a shift from the current practice of quantity planning to 
that of price-based planning of the food system.  

Shahabuddin (1992) indicated that since both domestic procurement and open market sales 
(OMS) are essentially seasonal operations influenced by seasonal factors, a more 
disaggregated approach using seasonal data is considered more appropriate to estimate the 
quantities of grains to be procured during harvest season and sold in the lean season to 
achieve the floor and ceiling price targets. Such a consistent derivation of quantity targets 
would not only contribute towards the preparation of a more realistic food budget but 
would also assist in a better targeting of policy instruments for reducing both the inter and 
the intra year fluctuation of foodgrain prices. Ismet et al. (1998) found that rice procurement 
significantly influenced market integration and highlighted that the government 
intervention had positive influence on market integration in Indonesia. They suggested that 
in the periods of economic growth government intervention might be decreased, thereby 
reducing program costs. Ahmed et al., (1993) showed that market price should be the main 
criterion for procurement price determination. The authors argued that main objective of 
the procurement should be to support prices, it is counterproductive to include other 
objectives; achieving multiple objectives requires multiple instruments. The current system 
of procurement involves almost a bilateral negotiation between public officials and millers, 
which is responsible for widespread abuse of public resources through collusion between 
these two parties. Therefore, this system neither affects market prices nor farmers’ income 
as much as it could. Chowdhury (1994) mentioned that domestic rice procurement is a 
relatively small source, accounted for 20 percent, of the PFDS throughout per year during 
the 1980s. The study found that farmers’ share to public procurement is very low so that 
the financial coverage too limited to ensure farmers’ participation in procurement. 
Moreover, there was collusion between the procurement functionaries, basically 
government officials, and the traders. However, the study stated that procurement program 
has an independent and positive effect on rural rice prices. However, the effect is very small, 
and it does not necessarily mean that the program is ‘farmer-friendly’. Rice procurement, 
however, is a cost-ineffective program.  

Brennan (1995) argued that the policy to liberalize rice trade stabilizes prices and tax policy 
addresses the distributional aspects. The optimum rice security stock was indicated to be 
zero since it was argued that the government would be better off spending money towards 
directly alleviating poverty, rather than by manipulating prices. Timmer (1996) explained 
the role of BULOG`s activities in stabilizing rice prices in Indonesia. The study confirmed 
that BULOG`s interventions stabilize rice prices. The evidence showed that Indonesian rice 
prices are substantially more stable than rice prices on the world market. BULOG has 
stabilized the real rice economy through its procurement and market operations. Ismet et al. 
(1998) found that rice procurement significantly influenced market integration and 
highlighted that the government intervention had positive influence on market integration 
in Indonesia. They suggested that in the periods of economic growth government 
intervention might be decreased, thereby reducing program costs. Dorosh and Shahabuddin 
(1999) found that the average wholesale price of Aman rice at harvest was above the 
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procurement price in five of the last six years, resulting in an average of only 8.9 percent 
fulfillment of procurement target. On the other hand, procurement price of boro rice was 
excessively higher in three out of four recent years. This results an extra government cost 
and a windfall profits to those who are fortunate enough to sell at the procurement centres. 
Moreover, procurement prices substantially above market prices encourage rent-seeking 
behaviour and add to the potential for corruption of public officials connected with 
procurement. The determination of procurement prices at the level of price support is then a 
critically important task in order to ensure adequate production incentives to the farmers, 
while at the same time minimizing costs to the public exchequer.  

Shahabuddin and Islam (1999) evaluated effectiveness of the domestic procurement program 
in terms of participation of farmers, traders and millers and problems faced by them in the 
process of both paddy and rice procurement. They found that the participation of farmers, 
especially small and medium farmers in the domestic procurement program is 
disappointingly low (only 10percent). To increase farmers’ participation in the procurement 
program they suggested to reorganize procurement system at LSD to minimize unofficial 
payments to both officials/staff and laborer, to initiate procurement program soon after 
harvest, to minimize irregularities in weighing, to create temporary storage at LSD 
premises to prevent damage of farmers’ paddy due to inclement weather, etc. Dorosh et al. 
(2001) observed that boro procurement has been much more reliable than Aman 
procurement. Procurement of boro exceeded 80 percent of the target on 9 out of 13 years 
and failed at least 60 percent of the target in only one year. Aman procurement, on the other 
hand, exceeded 80 percent of the target in only 2 out of 12 years, and failed to reach 60 
percent of the target in 8 out of 12 years. In these eight years, Aman procurement averaged 
only 18.5 percent of the target. Major irregularities in choosing the farmers to buy paddy 
are reported by Reza (2001). The major problems in supplying rice to the procurement 
centres were illegal payment, taking extra amount, and unnecessary harassment. Based on 
the views reported by the farmers, traders and millers, he suggested for early start of 
procurement, stopping corruption and bribing, establishment of a procurement centre at the 
village level, setting the procurement price higher than the market price, directly receiving 
the paddy/rice after arrival at the procurement centre, increasing the duration of 
procurement. This study however, was based on only two districts, Bogra and Naogaon in 
Bangladesh. Ramaswami and Balakrishnan (2002) stated that a less obvious reform on the 
current scenario in India would be for the government to downsize the procurement of 
grain. If the government were to procure less, it can offer a lower procurement price and the 
market price would accordingly be lower because of larger supplies in the market. Thus, 
subsidy reduction coordinated with lower procurement may not lead to an increase of food 
prices. 

Some empirical modelling exercises have also been performed on the public stocks and their 
implications for price stabilization (Goletti et al. 1991; Brennan 1995; Goletti and Rich 
1998). These analyses have also emphasized that optimal stock should not be thought of as a 
single number, but as a path of stock levels over time that would depend on policy regime 
and policy objective. Khan and Jamal (1997) found that in most developing countries of the 
world, large-scale public food procurement and distribution systems have become too 
expensive for the country’s governments. Despite high financial and administrative cost of 
the programs, the degree of seasonal price stabilization and price support achieved through 
the activities remain quite low. Using the Bangladesh Public Food Distribution System 
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(PFDS) as a case study, the research indicated that considerable improvements in price 
support could be achieved by providing credit to the farmers immediately after the harvest. 
If the government procurement is reduced by 50 percent in Bangladesh, and providing 150 
percent of the cost of running PFDS as credit, Bangladesh can improve the farmers’ income 
and achieve better stability of cereal prices at a cost less than one-third of the current costs 
of PFDS. Dorosh and Shahabuddin (2002) showed that relatively high degree of price 
stability was achieved in the 1990s due to private sector imports that stabilized markets 
following major production shortfalls. Domestic rice procurement contributed relatively 
little in raising domestic producer prices at harvest time, involved only a small percentage 
of farmers, and incurred excessive costs following successful harvests because of setting 
procurement prices far in excess of market prices. Almost similar results were reported by 
Sabur et al., (2003). The authors reported that the lengthy procedures, loss of time and high 
transportation were the main causes for not selling paddy to the procurement centre.  

Alam (2005) found that because of the introduction of the private trade with liberalized 
tariff, the society gained welfare at the aggregate level. In assessing the determinants, 
influencing the procurement of rice in Andhra Pradesh Deb (2006) found that the 
production level of paddy in Andhra Pradesh is the significant determinant for rice 
procurement in the state. Surprisingly, the procurement price of rice did not have any 
significant role in rice procurement in Andhra Pradesh. Although price policy contributed 
to the extent of procurement earlier periods, gradually the role has disappeared. It appears 
that it is ‘assured procurement’ rather than the procurement prices per se that influence the 
decision of farmers to sell rice to the government agencies. Jha and Srinivasan (2006) found 
that a switch to decentralized public distribution system (PDS) and procurement and 
removal of rice levy in India leads to a fall in both procurement and buffer stocks of grains. 
A reduction in minimum support prices (MSP) from their current exorbitant levels lowers 
the costs of operating the PDS which was higher in earlier period. They mentioned that 
price support to farmers could also be offered in the form of cash subsidy or ‘deficiency 
payment’. Kumar et al. (2007) mentioned that a major objective behind various grain market 
intervention schemes of the Indian government was to procure sufficient food grain to carry 
out the public distribution activities and to build up the buffer stock. The procurement 
demands of the government gave rise to the view that a higher procurement price is 
necessary for maintaining farmers’ production incentives. Subsequently, it was often argued 
that the government procurement volume could be boosted by maintaining an attractive 
procurement price. Ashraf (2008) investigated the impacts, theoretical and practical, of the 
government procurement policy on rice producer price in Bangladesh. The empirical 
findings showed that the procurement policy is unlikely beneficial for the rice producers 
even in short run because of theoretical limitations, underdeveloped infrastructure, and 
lower rice procurement price than the open market price. The study recommended to raise 
procurement price equal to the open market price and to improve infrastructure, both 
institutional and communication.  

Shahabuddin et al., (2009) recommended improving the effectiveness of procurement policy 
and price support to the farmers by introducing a system of open tendering in order to 
reduce costs and improve the reliability of the system. Sattar (2011) found that rice 
procurement program could meet its target in most years, but not the paddy procurement 
program. Farmers are unlikely to receive direct price support as they do hardly involve in 
the procurement system directly. However, they may be benefited with indirect price 
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support as procurement policy influence market price. In addition, most of the farmers do 
not necessarily believe that procurement system is beneficial for them such that 
procurement prices are not sufficiently higher in some cases, the rules of selling in 
procurement centres are difficult for them, they have limited access to the procurement 
centres, and there are irregularities in the system. 

The above review of literature allows us to draw some lessons and find out the gaps that 
can be filled by the present study. In the particular context of Bangladesh, numerous 
evaluations on rice procurement have been conducted over time. The past researches 
addressed the evaluation of the program, participation of the intended beneficiaries, 
managerial operation, leakage, and effectiveness. Some studies used field level primary data 
and others used time series. However, considerable gaps still remain. Particularly none of 
the studies systematically compared alternative rice procurement systems along with other 
options in supporting farmers’ income and providing incentives for sustainable production. 
The present study will use the latest available data which will update the literature and will 
deal with the issues when the price stabilization through imports are in debate because of 
volatile world market prices. Thus this research would be a novel piece of information to 
researchers, practitioners and policy makers.  

4. Methodology   

4.1 New primary surveys   

Field level survey data will be used to examine the effectiveness and constraints of the 
procurement system. The sample frame and sample size for farmers, millers and traders 
survey are presented below. We will first develop three different questionnaires (drafts are 
attached) and will do pre-testing before finalization of these questionnaires.  

The survey will be done with the farmers, traders and millers for their overall assessment of 
the procurement system and to better understand the difficulties farmers face in selling to 
procurement centres. Tentative survey details are presented below:  

Farmers’ Survey 

First, rice surplus regions will be identified based on the domestic production and 
consumption data. Then, procurement areas will be identified from the data that will be 
collected from Food Planning and Monitoring Unit (FPMU), Ministry of Food and 
Disaster Management (MoFDM). The procurement areas in surplus regions will be our 
study locations. 

In order to get the sample fairly, farmers in the first stage will be categorized as marginal 
and small (0.05 to 2.49 acres), medium (2.50 to 7.49 acres) and large (above 7.49 acres)3

                                                           
3 These farm categories are taken from the Bangladesh Bureau of Statistics (BBS), 2010 

. A 
further categorization will based on the farmers’ participation in the procurement system. 
We define them as selling (S) and non-selling (NS) farmers.  Finally, to control the effect of 
distance and accessibility to LSDs and rice markets on rice procurement the farmers will be 
categorized into two categories. Farmers located close to the LSDs and rice market and 
have good market access, denoted by C in Table 1, and farmers located far from the LSDs 
and village rice market, and have relatively poor market access, denoted by F in Table 1. 
There are thus 12 strata as shown in Table 1.  
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In order to spread the sample fairly over the entire study location, all farmers under each of 
the as 12 strata will be listed (with identification address and farm size which could be 
collected from Upazila Agricultural Extension Office and Sub-assistant Agricultural Officer) 
and LSDs. A total of at least 500 sample farmers will be surveyed from the list.  
Approximately equal number of farmers will be drawn randomly from the list of each strata 
for interview with a predesigned questionnaire. We expect lower number of farmers in the 
‘S’ group. It may be necessary to interview all farmers in the list for group, instead of 
random sampling. The detailed list of the selected sample areas and number of sample 
farmers under each strata will be provided in the inception report.  

Table 1: Farmers selection sampling procedure 
Procurement + surplus 

Marginal and small Medium Large 

S NS S NS S NS 
C F C F C F C F C F C F 

Notes: Procurement means the highest procuring divisions; surplus means the same divisions where 
procuring takes place because the divisions are surplus based on the domestic production and 
consumption data; S and NS means those farmers who are participating to the procurement program 
and those who not participating; C and F means the farmers who are located close (C) to the LSDs 
and rice market and have good market access, and the farmers who are located far (F) from the LSDs 
and village rice market, and have relatively poor market access respectively.  

Traders’ Survey 

Traders’ survey will be carried out in the same rice surplus regions and procurement areas 
as discussed above. Millers’ list will be collected from District/Upazila Food Offices of the 
selected locations. The millers concentration will be identified to distinguish between 
miller’s concentrated and non-concentrated areas. In order to spread the traders fairly, two 
village markets (one of them will be close to a LSD situated in the study location) will be 
selected from both miller concentrated and non-concentrated locations. The list of traders 
in each market will be obtained from the market places. A total of at least 75 sample traders 
will be surveyed by using a questionnaire which will be developed explicitly for traders. If 
the list of the traders is not available at local market places, a purposive sampling will be 
drawn on the availability basis. Further details will be provided in the inception report.  

Table 2: Traders’ sampling procedure 

Procurement + surplus + miller`s 
concentrated area 

Procurement + surplus + miller`s non-
concentrated area 

Close Far Close Far 
Notes: Procurement means the highest procuring divisions; surplus means the same divisions where 
procuring takes place because the divisions are surplus based on the domestic production and 
consumption data; concentration means the millers concentration which will be determined based on 
the number of millers for three different types of mills (automatic, semi-automatic and husking); 
Close and Far means traders close to a LSD situated in the study location and not close to LSD. 

Millers’ survey 

This survey will also be carried out in the same rice surplus regions and the procurement 
areas identified for the farmers` survey. Later, the millers’ list will be collected from 
District/Upazila Food Offices of the selected locations.  For a good representation of the 
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ground reality, millers will be categorized as automatic, semi-automatic and husking 
depending on the milling technology used. A further categorization will consider millers’ 
participation in the procurement system. We define them as procuring and non-procuring 
millers. A total of 200 sample millers will be surveyed from the areas which corresponds the 
strata in the last row in Table 3. Since there is a possibility of not having same or equal 
number of different types of millers, purposive sampling will be used to get the required 
number of millers. Further details will be provided in the inception report. A questionnaire 
will be developed for the field survey of millers.  

Table 3: Millers’ sampling procedure 

Procurement + surplus + concentration Procurement + surplus + non-concentration 
Automatic Semi-automatic Husking Automatic Semi-automatic Husking 

S NS S NS S NS S NS S NS S NS 
Notes: Procurement means the highest procuring divisions; surplus means the same divisions where 
procuring takes place because the divisions are surplus based on the domestic production and 
consumption data; concentration means millers concentration which will be identified based on the 
number of millers for three different types of mills (automatic, semi-automatic and husking); S and 
NS means those millers who are selling to LSD and those who not selling. 

Training of the Data Enumerators and Data Organization:  

The data enumerators will be provided necessary training so that they can collect the data 
with utmost care and accuracy. The training will be arranged by the PI and CIs at 
Bangladesh Agricultural University, Mymensingh-2202. The research assistants will assist 
to organize enumerators training. Contents of the training program include, research 
background, objectives, the farmers, traders and millers questionnaire, data collection 
approach, respondents identification, pre-testing, mock interview, cross checking at field 
and at office etc.  

Data collection activity will be supervised at regular basis by the research team to ensure 
the data quality. Collected data will be checked, edited if necessary. Then, collected data will 
be coded, before entering into SPSS or Stata for analysing and submitting to NFPCSP. 

4.2 Analysis of datasets   

Data analysis will be done in four different phases as follows:  

Phase 1: A systematic review will be used to document a literature on domestic 
procurement and rice price stabilization interventions in Bangladesh and in the region. 
Specifically, based on the systematic review, it will look for answer to the research question: 
what is the evidence of the impact of alternative procurements systems and rice price 
stabilization interventions in Bangladesh and in the region. The international literature will 
include, the BULOG in Indonesia, Philippines, India, Pakistan etc. All 
published/unpublished literature (books, journal articles, working papers, discussions 
papers, academic theses, government documents, other grey literature and major databases 
(EBSCO, JSTOR and ECONLIT) etc.) will be reviewed.  

The farmers` seasonal stock will be calculated as follows: stock = production-consumption-
sold-kind payment-others (if any). This identity could be used to specify a stock function to 
estimate factors affecting household stocks in Aman, Aus and Boro seasons using regression 
analysis. For quantifying farmers` stocking behaviour the HIES, 2010 data will be used. 
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The HIES data will be disaggregated by large, medium and small producers as per ToR. 
This will be done for both Aman and Boro. 

The proportion of grain procured from farmers, millers and traders will be analysed using 
time series data. First, we will impute total domestic procurement which is a sum of the 
procurement from farmers, millers and traders. Later, a procurement model will be 
estimated as follows:  

titit XY εββ ++= 0           (1) 

where Y indicates the procurement and itX  are other explanatory variables such as 

procurement timing, government budget, market price, procurement prices, other policy 
variables,  etc. over time. In estimating the equation, we will take care of the properties of 
time series data and the endogeneity problem. The above equation (1) could be estimated for 
farmers, traders and millers. The historical data will be collected from different secondary 
sources, such as FPMU, MoFDM, Directorate of Agricultural Marketing (DAM), 
Bangladesh Bureau of Statistics (BBS), Bangladesh Bank, etc.  

Phase 2: In this phase, the study will investigate the relationships between (i) production 
deviations from trend (as a proxy for good and bad harvest) and government procurement 
to examine the extent to which government procurement increases when harvests are good 
and thus supports farm prices when they most need support, (ii) production deviations from 
trend and government distribution through market operations, to examine the extent to 
which government distribution increased when harvest were poor and thus contribute to 
stabilize retail. In addition, the study will analyse (iii) timing of the announcement of the 
procurement prices and its relationship with the prevailing market prices and finally (iv) a 
relationship, between government stocks levels and price levels.  

In order to estimate (i) and (ii), first, we will estimate trend, which can be done by using 
moving averages or regression techniques. We will use a polynomial function as follows; 

t
n

ii TY εββ ++= 0         (2) 

where, Y is the production over time, T is the deterministic time trend, n is the order of the 
polynomial andε  is the error term. The order in the polynomial function will be determined 
based on the likelihood ratio (LR) test and Akaike information criterion (AIC). To estimate 
the rates of production growth, other suitable models could also be used such as linear, 
quadratic etc. In fact, the model will be selected based on `best fit` to the data. Trend 
deviation can be calculated by two methods, such as subtraction and division; we would 
prefer division, because it is more reflective of proportionate moves from the trend. 

Later, for estimating the relationship among the variables (aforementioned in i, ii, iii and iv), 
a cointegration model will be estimated in a bivariate case (provided that sufficient data are 
available) as follows. Since the data are time series, first we will have to test the stationary 
property. If the variables are non-stationary and in same order of integration, then the 
Johansen-Juselius (1990) LR test in the vector autoregressive (VAR) specification will be 
conducted as follows: 

tt
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where Z includes all n variables (production deviation, procurement, distribution, 
procurement price, market price, government stock), of the model which are )1(I , the Π , iΓ  

and Φ  are parameter matrices to be estimated, tD is a vector with deterministic elements, 

and tω is a vector of random error follow Gaussian process. If tZ∆  is )0(I then Π will be a 

zero matrix except when a linear combination of the variables in tZ is stationary. If rank 

Π=r=K, the variables in levels are stationary meaning that no long-run relationship exists; 
if rank Π=r=0, meaning that all the elements in the adjustment matrix has value zero, 
therefore, none of the linear combinations are stationary. According to the Engle and 
Granger representation theorem (1987) that when 0< rank (Π=r) < K, there are r 
cointegrating vectors. For example if rank (Π= r)=1, there is single cointegrating vector or 
one linear combination which is stationary such that the coefficient matrix Π can be 
decomposed into βα ′=Π  where α  is the vector of loading factor and β  is the 

cointegrating vector in where 1−′ tXβ  is ).0(I  This method is to estimate Π matrix from an 
unrestricted VAR and to test whether we can reject the restrictions implied by the reduced 
rank of Π. There are two methods of testing for reduced rank (Π), the trace test and 
maximum eigenvalue tests. The trace statistics tests the null hypothesis that the number of 
distinct cointegrating vectors (r) is less than or equal to r against a general alternative. 
Another statistics maximal eigenvalue tests the null that the number of cointegrating vector 
is r against the alternative of r +1.  

For analysing equation (2) and (3), the historical data collection will be continued in phase- 
1 from the same sources. The data series include total rice production, total government 
procurement, total government distribution, procurement price, market price, government 
stock etc.  

Phase 3: In this constraint and effectiveness of the procurement system will be examined. A 
descriptive analysis along with Anova will be used for fulfilling the objective. In doing so,  
field survey data will be used.  

Phase 4: In this phase, the feasibility, practicality and acceptability of alternative 
procurement systems and of alternative methods to support farmers’ income will be gauged.  
This section will begin by a critical theoretical review of the current procurement system 
pointing out the existing paradox in fixing both a quantity to be procured and a 
procurement price. Indeed, the potential contradiction in trying to ensure a minimum 
income to the farmers (i.e. ensuring a floor price) and ensuring an adequate public foodgrain 
stock and adequate quantities of grain for the Public Food Distribution System (i.e. 
ensuring enough a minimum quantity of foodgrain) should be emphasised.  

Alternative procurement systems -that would enhance the benefits to rice farmers or give 
comparable benefits to rice farmers but at a lower cost to the exchequer- will then be 
carefully analysed and their strengths and weaknesses identified. Alternatives instruments 
to support farmers’ income will then be described and their impact on the exchequer and 
other objectives of the procurement (i.e. on securing a level of stock adequate to the supply 
of food grain for i) price stabilisation ii) distribution of grain in situation of emergency and 
iii) supply to safety nets as well as their strengths and weaknesses looked into.  
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These analyses of alternative procurement systems and alternative instruments to the 
procurement systems to support farmers’ incomes will be carried out in light of the existing 
theoretical literature and assessment of other country experiences. The desk work will serve 
to identify issues to be discussed in FGDs and KII so as to identify constraints faced by 
different actors to participation in the current procurement system and their views on 
potential alternatives. Accordingly, FGDs (with farmers, millers and traders), one in each 
study location and KIIs (with officials at different levels (local and central) of the Ministries 
operating the procurement program) will be conducted.  

5. Activities implemented   

Activities that have been completed since the project started are as follows: 

No. Major Activities Status of the activities 
i) Working on research problem, literature review, 

formulating conceptual framework etc. 
Draft literature review 
completed  

ii) Draft inception report as will be required by ToR  Draft inception report completed  

iii) Preparation and submission of final inception report Ongoing-------------  

iv) Developing questionnaire, pre-testing and finalizing 
questionnaire 

Draft questionnaires for farmers, 
traders and millers are 
completed (pretesting and 
finalizing the questionnaire will 
be completed after the comments 
from TAT members), 

v) Preparation and submission of methodological note 
which will incorporates questionnaire, sample 
design and detailed fieldwork plan 

- 

vi) Sampling, selection of data enumerators, and 
organizing training 

- 

vii) Conducting field survey with face to face interview - 

viii) Collecting secondary data from official sources 
including the HIES 2010 data/ FGDs, KIIs 

HIES data and other historical 
data collected 
Draft FGD and KII checklist 
developed 

ix) Data cleaning/preparation (both field survey data & 
secondary) 

- 

x) Preparation and submission of interim report - 
xi) Data analysis and model estimation   - 
xii) Preparation and submission of (a) draft report and 

(b) dataset, codebooks and documentation (in 
electronic format) for public access 

- 

xiii) Final workshop with results  - 
xiv) Preparation and submission of final report  - 

6. Revised work plan   

As of today (after a week since the project has started), no revision has been made. If any 
revision is necessary, we shall provide the revised work plan with the final inception report.  
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Annex 2 

Effectiveness of Bangladesh`s rice procurement system and possible alternatives: 
supporting farmers` income and sustaining production incentives  

Draft Farmer Questionnaire 

 

 

A. General particulars: 

1. District __________________________________________________ 

2. Thana __________________________________________________ 

3. Union __________________________________________________ 

4. Village __________________________________________________ 

 

 

Name of the Interviewer __________________________________________ 

Date of Interview  __________________________________________ 

 

 

Scrutinized  _________  

Spot Checked  _________ 

Re-interviewed _________    

 

Edited   _________ 

Coded   _________ 
 

B. Basic information about the farmer and rice farming: 

1. Name of the Farmer: ……………………….. 2. Farmer No.: …........... 

3. Address: 4. Mobile Number: 

Strictly Confidential 
Only for Research 
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…………………………………………........ …………........... 

5. Primary occupation: 

………………………. 

6. Secondary Occupation: 

………………………… 

7. Age: …………………………….. 8. Level of Education: ……………. 

9. Family Size: ……………………. 10. Male: ……..   11. Female: ……… 

11. Distance from the nearest procurement 

center: …….. 

12. Distance from the nearest 

market: ……... 

13. Information on Land 

Sl. 

No. 

Tenural Status Amount 

(decimals) 

 Sl. 

No. 

Tenural Status Amount 

(decimals) 

a) Homestead   f) Shared out  

b) Owned Cultivable 

Land 

  g) Rented out  

c) Shared in    h) Mortgaged out  

d) Mortgaged in      

e) Rented in   Total  

 

14. Income from Various Sources 

Sl. 
No. 

Sources No. of members 
involved 

Earnings from the 
source (Tk/Year) 

a) Agriculture   
 • Paddy cultivation   
 • Other field crops   
 • Fisheries   
 • Livestock   
 • Others   

b) Business   
c) Service   
d) Other Sources ………………..   

 

15. Cost of Boro/Aman cultivation in the principal plot 

a. Area (acres): ……………….         b. Production (kg): …………………… 
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Cost items Quantity Price 

a. Human labor   

i Land preparation   

ii Transplanting   

iii Weeding   

iv Fertilizer application   

v Harvesting and carrying   

vi Threshing   

b. Seed   

c. Fertilizers   

i Urea   

ii TSP   

iii MP   

iv Others   

d. Pesticides   

e. Irrigation   

f. Power tiller   

g. Miscellaneous cost   

h. Land use cost   

i. Tools and equipment use cost   

C. Effectiveness of paddy procurement at farmer level 

1. Cost of Selling Paddy 

Sl. No Cost Item Amount 
(Tk./kg) 

1) a. Cost of Selling in the open market  
 i Transportation cost  

 ii Payments to officials/laborers  

 iii Loading/unloading  

 iv Bags  

 v Other costs  

2) b. Cost of Selling to the procurement center  (for 
participant farmers) 

 

 i Transportation cost  

 ii Payments to officials/laborers  
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 iii Loading/unloading  

 iv Bags  

 v Other costs  

2. Total Output, Storage and Disposal for the Season 

a. Total rice area (ha): ………………. 

Sl. 

No. 

Production/ Disposal Number of 

transactions 

Amount 

(Kg) 

1) Total production -  

2) Storage capacity at home -  

3) Disposal -  

 a) Family requirement -  

 b) Seed requirement -  

 c) Sold at the farmgate   

 d) Sold to market   

 e) Sold to rice mills   

 f) Sold to procurement centers   

 g) Donations to mosques/ temples/ relatives   

 h)   Others( specify)   

3. Paddy prices this season during different months at different locations (Tk/kg) 

Location Month 
     

a) Farmgate      
b) Nearest market      
c) Rice mills      
d) Procurement centers      

4. a) Have you ever participated in the government procurement programme? 

□ Yes, this year   □ Yes, ………. years ago  □ Never 

b) If  the answer is never then what are the reasons? 
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5. Availability of Information on Government Procurement System 

Sl. 
No 

Questions Please tick the Appropriate Sources of 
Information* Yes  Partially No 

1) Have you heard about the government 
procurement system? 

□ □ □  

2) Do you know where the procurement 
centers are located? 

□ □ □  

3) Do you know when procurement has 
started and when it will end? 

□ □ □  

4) Do you know what the procurement 
price is this season? 

□ □ □  

5) Do you know about the quality 
requirements in paddy procurement? 

□ □ □  

(*Please put the appropriate number: 1=Own Experience, 2=Friends/Relatives/Neighbors, 3=Government 
Officials, 4=Media, 5=Other Sources) 

6. Perception of Farmers about the Procurement System 

Sl. 
No 

Factors Please tick the Appropriate* 
SA A I DA SDA 

1) The procurement price this season is justified □ □ □ □ □ 
2) The quantity of paddy procured is reasonable □ □ □ □ □ 
3) The timing of the procurement programme is 

appropriate 
□ □ □ □ □ 

4) The procurement centers are at suitable locations □ □ □ □ □ 
5) Transportation to procurement center is easy □ □ □ □ □ 
6) Procedure of selling at procurement centers is 

reasonable to farmers 
□ □ □ □ □ 

7) The method of payment is appropriate □ □ □ □ □ 
8) The procurement procedure is not time consuming □ □ □ □ □ 
9) Labourers/officials behave cordially with the 

farmers 
□ □ □ □ □ 

10) There is no corruption in dealings at the 
procurement centers 

□ □ □ □ □ 

11) There is no chance of being unfairly rejected at 
procurement centers 

□ □ □ □ □ 

12) The procurement system offers price support to the 
farmers 

□ □ □ □ □ 

* Here, SA = Strongly Agree, A= Agree, I= Indifferent, DA= Disagree, SDA= Strongly Disagree 

Question for the participating farmer (in 2012) 

 Are you satisfied with the experience of selling to the PC?:  □ Yes □ Partially  □ No 

 If partially/no then explain why? 
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 If you find any irregularities in the system could you specify them? 
 

 

 At what price would you sell the entire surplus to the procurement center: 
…………… 

 

7. Question for the non participating farmer 

 At what price would you sell paddy to the procurement center: …………… 

 Would you sell to the government procurement centers if it involved transportation 

costs?:     □ Yes  □ No 

 Would you sell to the procurement center at the current procurement price if the rules 

(like moisture content, procurement quantity etc) were changed?:    □ Yes     □ No 

 Would you sell to the procurement center at the current procurement price if there 

were no irregularities in the system?:    □ Yes     □ No 

8. Suggestions by the Farmers to Improve the Government Procurement System 

1) ………………………………………………………………………………………… 

2) ………………………………………………………………………………………… 

3) ………………………………………………………………………………………… 

4) ………………………………………………………………………………………… 

5) ………………………………………………………………………………………… 

6) ………………………………………………………………………………………… 

7) ………………………………………………………………………………………… 

8) ………………………………………………………………………………………… 

9) ………………………………………………………………………………………… 

10) ………………………………………………………………………………………… 

Thank You Very Much for Your Time  

 …………………………………… 

Signature of the Enumerator 
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Annex 3 

Effectiveness of Bangladesh`s rice procurement system and possible alternatives: 
supporting farmers` income and sustaining production incentives 

Draft Questionnaire for the Traders’ 

A. General Particulars: 

1. Name of the Respondent: …………………………….. 2. Respondent No.: …........... 

3. Address: …………………………………………........ 4. Mobile Number: …........... 

5. Primary occupation: …………………. 6. Secondary Occupation: ………………… 

7. Age: ………………………………….. 8. Level of Education: ……………………. 

9. Family Size: …………………………. a. Male: ……..     b. Female: ………… 

10. Distance from the nearest procurement center: 

…….. 

11. Distance from the nearest 

market: ……... 

B. Income from Various Sources 

Sl. No. Sources Earnings from the source 
(Tk/Year) 

1) Business  

2) Agriculture  

3) Service  

4) Other Sources (please specify)  

C. Paddy buying/selling/procurement 

1. Have you ever participated in the government procurement programme? 

□ Yes, this year   □ Yes, ………. years ago  □ Never 

2. Paddy buying/selling prices this season during different months (Tk) 

Location Month 
     

Buying      

Selling in the market      

Selling to rice mills      

Selling to procurement centers      
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3. Quantity of paddy bought and sold 

Sl. No. Bought/Sold Number of 
transactions 

Amount 
(Kg) 

Buying   

1) From farmer   

2) Other sources (specify)   

Selling   

a) To the market   

b) To rice mills   

c) To procurement centers   

d) To others   

 

4. Cost of Selling Paddy 

Sl. No Cost Item At the 

market 

To the 

miller 

To the 

procurement 

center 

1) Transportation     

2) Bags    

3) Loading/unloading    

4) Payments to officials/labourers    

5) Other costs    

5. Availability of Information on Government Procurement System 

Sl. 

No 

Questions Please tick the 

Appropriate 

Sources of 

Information* 

Yes  Partially No 

1) Have you heard about the 

government procurement system? 

□ □ □  

2) Do you know where the procurement 

centers are located? 

□ □ □  

3) Do you know when procurement has 

started and when it will end? 

□ □ □  

4) Do you know what the procurement 

price is this season? 

□ □ □  
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5 Do you know about the quality 

requirements in paddy procurement? 

□ □ □  

(*Please put the appropriate number: 1=Own Experience, 2=Friends/Relatives/Neighbors, 
3=Government Officials, 4=Media, 5=Other Sources) 

6. Perception of Traders about the Procurement System 

Sl. 

No 

Factors Please tick the Appropriate* 

SA A I DA SDA 

1) The procurement price this season is 

justified 

□ □ □ □ □ 

2) The quantity of paddy procured is 

reasonable 

□ □ □ □ □ 

3) The timing of the procurement programme 

is appropriate 

□ □ □ □ □ 

4) The procurement centers are at suitable 

locations 

□ □ □ □ □ 

5) Transportation to procurement center is 

easy 

□ □ □ □ □ 

6) Procedure of selling at procurement centers 

is reasonable to traders 

□ □ □ □ □ 

7) The method of payment is appropriate □ □ □ □ □ 

8) The procurement procedure is not time 

consuming 

□ □ □ □ □ 

9) Labourers/officials behave cordially with 

the traders 

□ □ □ □ □ 

10) There is no corruption in dealings at the 

procurement centers 

□ □ □ □ □ 

11) There is no chance of being unfairly 

rejected at procurement centers 

□ □ □ □ □ 

12) The procurement system offers price 

incentive to the traders 

□ □ □ □ □ 

* Here, SA = Strongly Agree, A= Agree, I= Indifferent, DA= Disagree, SDA= Strongly Disagree 

D. Question for the participating trader (in 2012) 

 Are you satisfied with the experience of selling to the PC?:  □ Yes □ Partially  □ No 
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 At what price would you sell the entire quantity to the procurement center: ………… 

 Specific problems face: 

Sl 

No. 

Questions Please tick the appropriate 

Frequently Not 

frequently 

No Not 

reported 

1) Do you made any unofficial payment?     

2) Do you need to pay extra rice while 

selling to LSDs? 

    

3) Did you encounter any sort of 

harassment while supplying rice to 

LSDs? 

    

4) Did you encounter any other problem 

(please specify) ? 

    

5) Was there any problem in LSDs 

regarding moisture % in rice? 

    

6) Was there any problem in LSDs 

regarding weighing rice? 

    

7) Was there any problem in LSDs 

regarding quality (color, appearance 

etc.)? 

    

E. Question for the non-participating traders 

 At what price would you sell paddy to the procurement center: …………… 

Thank you very much for your time 

 

Date:  …………………………………… 

Signature of the Enumerator 
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Annex 4 

Effectiveness of Bangladesh`s rice procurement system and possible alternatives: 
supporting farmers` income and sustaining production 
incentives 

 

Draft Questionnaire for the Millers 

A. General particulars: 

1. Name of the Respondent:……………………….. 2. Respondent No.: ........... 

3. Address: 

…………………………………………………........ 

4. Mobile Number: 

…………........... 

5. Primary occupation:…………………. 6. Secondary Occupation: ……………… 

7. Age: ……………………………….. 8. Level of Education: …………………. 

9. Family Size: ……………………. a. Male: …..        b. Female: ……… 

10. Distance from the nearest procurement center: 

…….. 

11. Distance from the nearest 

market: ……... 

 

12. The rice mill is:  □ Automatic  □ Non- Automatic 

B. 1. Information on the Rice Mill 

Sl. 
No. 

Item Amount 
 

Sl. 
No. 

Item Amount 
 

a) Capacity of the Rice Mill 
(tonnes/day) 

 d) Number of workers   

b) Total Operating Capital 
(Tk) 

 e) Years in operation  

c) Total storage capacity 
(tones) 

    

2. Have you ever participated in the government procurement programme? 

□ Yes, this year   □ Yes, ………. years ago  □ Never 

 

Strictly Confidential 
Only for Research 
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3. Prices this Season (Tk per 100 kg) 

Product Month 

     

Price Qty Price Qty Price Qty Price Qty Price Qty 

a). Paddy source           

1) Farmer           

2) Trader           

b). Rice Milled -  -  -  -  -  

c). Where rice 

was sold 

          

1) Open market           

2) Procurement 

center 

          

4. Cost of Business for the Rice Millers (Tk./100 kg) 

Sl. No Cost Item At the market To the procurement center 

1) Milling   

2) Transportation   

3) Bags   

4) Loading/unloading   

5) Payments to officials/labourers   

6) Other costs   

C. Availability of Information on Government Procurement System 

Sl 
No. 

Questions Please tick the Appropriate Sources of 
Information* 

Yes  Partially No 

1) Have you heard about the 
government procurement system? 

□ □ □  

2) Do you know where the 
procurement centers are located? 

□ □ □  

3) Do you know when procurement 
has started and when it will end? 

□ □ □  

4) Do you know what the 
procurement price is this season? 

□ □ □  
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5) Do you know about the rules and 
regulations of government rice 
procurement? 

□ □ □  

(*Please put the appropriate number: 1=Own Experience, 2=Friends/Relatives/Neighbors, 
3=Government Officials, 4=Media, 5=Other Sources) 

D.  Question for the participating miller (problems encountered) 

 Are you satisfied with the experience of selling to the PC?:  □ Yes □ Partially  □ No 

 At what price would you sell the entire surplus to the procurement center: 

…………… 

 Specific problems: 

Sl 
No. 

Questions Please tick the Appropriate 

Frequently Not 
frequently 

No Not 
reported 

1) Do you made any unofficial payment?     

2) Do you need to pay extra rice while 
selling to LSDs? 

    

3) Did you encounter any sort of 
harassment while supplying rice to 
LSDs? 

    

4) Did you encounter any other problem 
(please specify) ? 

    

5) Was there any problem in LSDs 
regarding moisture% in rice? 

    

6) Was there any problem in LSDs 
regarding weighing rice? 

    

7) Was there any problem in LSDs 
regarding quality (color, appearance 
etc.)? 

    

E. Question for the non participating miller 

a. At what price would you sell paddy to the procurement center: …………… 

b. Would you sell to the government procurement centers if it involved no 

transportation costs?:     □ Yes  □ No 
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Perception of the miller about the procurement system 

Sl. 

No 

Factors Please tick the appropriate* 

SA A I DA SDA 

1) The procurement price this season is justified □ □ □ □ □ 

2) The procurement centers are at suitable 

locations 

□ □ □ □ □ 

3) Procedure of selling at procurement centers 

is reasonable to millers 

□ □ □ □ □ 

4) The quota allotment procedure is fair □ □ □ □ □ 

5) The allotted quota for rice is reasonable □ □ □ □ □ 

6) The timing of quota allotment is appropriate □ □ □ □ □ 

7) Transportation to procurement center is easy □ □ □ □ □ 

8) The method of payment is appropriate □ □ □ □ □ 

9) There is no corruption in dealings at the 

procurement centers 

□ □ □ □ □ 

10) The procurement system offers price support 

to the millers 

□ □ □ □ □ 

* Here, SA = Strongly Agree, A= Agree, I= Indifferent, DA= Disagree, SDA= Strongly Disagree 

Suggestions by the rice miller to improve the government procurement system 

1. ………………………………………………………………………………………… 

2. ………………………………………………………………………………………… 

3. ………………………………………………………………………………………… 

4. ………………………………………………………………………………………… 

5. ………………………………………………………………………………………… 

6. ………………………………………………………………………………………… 

7. ………………………………………………………………………………………… 

8. ………………………………………………………………………………………… 

Thank you very much for your time 

Date:  …………………………………… 

Signature of the Enumerator 

 



 

688 
 

Annex 5 

Effectiveness of Bangladesh`s rice procurement system and possible alternatives: 
supporting farmers` income and sustaining production incentives  

Draft FGD checklist  

1. General information: 

Name: …………………………… 

Upazila: ………………. District: ……………… 

No. of participants in FGD, Total: ………..  Male: …………… Female: ……………  

No. of households in the village:……………………….. 

No. of population in the village (mention percentage of poor):……………………. 

2. What do you know about the government procurement programs? 

3. What do you know about market prices and procurement prices?  

4. Do you participate in the government rice/paddy procurement system? 

If yes, why?---------------------------------------- 

If no, why? ------------------------------------ 

5. What are the experiences in participating procurement system in the previous year? 
(for example price receiving, quality supply, etc) 
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6. Did participation in the procurement program improve your income? 

8. How the current procurement system can be improved? What are the alternatives?  

9. What other potential instrument other than procurement can support farmers income?  

10. What are the problems you face in the procurement system? 

11. What are the recommendations to solve the problems of the current procurement 
system? 

Thank you very much for your time 

Date:  …………………………………… 

Signature of the Moderator  

Name of the Moderator:………………………….. 
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Annex 5 

Effectiveness of Bangladesh`s rice procurement system and possible 
alternatives: supporting farmers` income and sustaining production incentives  

Draft KIIs checklist4

1. General information: 

  

Name: …………………………… 

Designation: …………………………… 

Ministry:……………………… 

Location/place: ………………………….. 

Address: ……………………………………… 

Contact Number: ………………………………… 

2. What are experiences of implementing the procurement program? For example, 
price fixation, timing of the announcement, target etc). 

3. Is number of manpower enough?  

4.  What are the storage capacities? 

5. How do you fixed your target of procurement? What are the factors? 

6. What is the achievement of procurement target (in percent)?  

7. What are the constraints to achieve procurement target?  

                                                           
4 This checklist will be used with officials at local and central levels of the Ministries operating the 
procurement program 
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8. Do you think this instrument is sufficient to meet up its objective? (for example giving 
farmers income support, price stabilization and support to distribution system) 

8. What is opinion regarding the current procurement system? 

9. Do you recommend to revise the current procurement system?  

If yes, what are the recommendations?  

If no, why? 

10. Do you recommend to revise the current procurement system?  

11. What can be the potential alternatives (other than procurement) to support farmers 
income and to fulfill distribution needs 

Thank you very much for your time 

Date:  …………………………………… 

Signature of the Moderator  

Name of the Moderator:…………………….. 
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