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Executive Summary 

This study is tailored to assess the financial and economic profitability of some major crops 

with a view to update information that are already documented in the literature. It also tries to 

examine whether the financial (private) and economic (social) profitability vary in 

accordance with some additional dimensions (e.g. agro-ecosystem, technology, variety) 

affecting production of the crops. This research contributes to a better understanding of the 

factors that influence financial and economic profitability of agricultural crops. In addition, 

this study highlights how policy changes might affect profitability and production of different 

crops and how these factors can help to explain recent changes in agricultural land use in 

Bangladesh.  

To achieve the above objectives, the study has analyzed both primary and secondary data. 

The primary data were generated through conducting a well designed farm level survey. The 

survey was conducted in 20 upazillas of 17 districts covering 2083 farm households in total. 

The farm housholds were categorized based on regions and farm size (marginal, small and 

medium/large). The study adopted a multi-stage staratified random sampling method to select 

the units of analysis. The secondary data were collected from various issues of Yearbook of 

Agricultural Statistics in Bangladesh, Statistical Yearbook of Bangladesh, Bangladesh 

Census of Agriculture and Livestock, FAOStat, GIEWS of FAO, commodity price statistics 

of IFS, etc. In addition, BRRI experimental data published in different annual reports were 

gathered and analyzed. The secondary data were collected through documentation method. 

For analyzing the data, the study applied both descriptive and inferential statistical tools and 

econometric techniques. Typically, the descriptive tools included averaging, cross tabulation, 

graphing and different techniques of test of significance. PAM framework was also used for 

measuring competitiveness and economic efficiency/ comparative advantage of the selected 

crops. A profit function approach was used to examine impacts of prices and fixed factors on 

farmers‘ resource allocation decisions. Specifically, a flexible functional form, the translog 

profit function was applied to approximate most of the underlying technology. In addition, 

the study applied semi-log trend function to analyze the changes in land use pattern over time 

and finally a stochastic quasi-concave production function was estimated to identify the 

determinants of crop diversity and/ or area allocated to different crops.  
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Financial profitability of crops 

Financial profitability has been estimated for Boro rice, Aman rice, wheat, maize, mustard, 

lentil and jute. The financial profitability of HYV Boro has been estimated classified by land 

elevation and farm size from the high land of north-western region (NW), medium land of 

central region (C), southern region (S), low land of central region (C) and low land of haor 

region (H). Results reveal that the net returns ranged from Tk. 20000 to Tk. 30000 per 

hectare and undiscounted benefit cost ration (BCR) ranged from 1.20 to 1.29 irrespective of 

land elevation in all the regions. It was observed that the yield was highest in the medium 

land of central region at Mymensingh but the average sale price was lowest in the same 

region. However, net return per hectare varied slightly within the farm size groups and also 

among the regions. The net returns are high for marginal farms in all the regions except haor 

region; however undiscounted BCR was 1.30 at haor region for marginal farms which is 

higher as compared with small and medium/large farms in other regions. Differences in yield 

and net returns were not found to be statistically significant among the different regions 

ckassified by farm types or land elevation. The implication is that the production of Boro rice 

throughout Bangladesh is largely feasible for all types of farm size groups given the level of 

technology and other factor endowments at the disposal of the farmers.  

Farmers produced different varieties of HYV Boro rice in all over the country. The common 

varieties are mostly BR 16, BR 26, BRRI dhan 28, BRRI dhan 29 and Hybrid Boro. The 

yields and prices varied according to varieties and this has ultimately affected the net returns 

and BCRs. The differentials of average yields and net returns based on the varieties were not 

found to be statistically significant under different types of land elevation, which again 

implies that locational characteristics do not have significant detrimental influence on 

farmers‘ production and profitability performances.  

The financial profitability of Aman rice was estimated based on the sources of irrigation 

technology, i.e., rainfed Aman and supplementary irrigated Aman in the north-western and 

southern regions. Also, financial profitability estimated according to farm size categories. It 

is observed that the costs and returns varied according to both irrigation technology and farm 

size category, but net returns remained positive and undiscounted BCRs remained greater 

than 1 irrespective of region and/or technology. The highest net return and BCR (Tk. 

18636.42 and 1.43) were found in the southern region for rainfed Aman. The net return and 

BCR for supplementary irrigated Aman were found to be higher than those for rainfed Aman 

in the north-western region. Though the production cost was high for supplementary irrigated 
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Aman, return is also high due to higher yield. Aromatic Aman was also found to be the 

highest profit producing crop amongst all the varieties of Aman paddy. 

For profitability analysis, wheat production technologies were classified into rainfed or 

supplementary irrigated technology and irrigated technology. Results reveal that the costs and 

returns varied according to technology and also by region. Due to this variation, the net 

returns and BCRs also differed by regions. The net return and BCR were highest in the north-

western region and lowest in the south-central region with supplementary irrigation 

technology. The small farms were the highest net return earners in the north-western region; 

while these were the medium/large farms in the south-central region. In the former case the 

highest net return may have came from the reduced cost of production and the later case this 

may have came from increased physical yield of wheat. It was revealed that the net returns 

were found to be positive and BCRs were greater than 1 irrespective of farm size group and 

region. However, the values of these estimates did not exhibit any consistent pattern 

according to technology, farm size and region. The yield variation was not found to be 

significantly different statistically; however the net return was found to vary significantly 

according to technology.  

Maize production was profitable based on net returns and undiscounted BCR in the north-

western region. The result showed that the net returns and BCRs were higher for marginal 

farms followed by medium/large farms and small farms. However, deviation in yields and net 

returns among the farm types and also in the districts of the north-western region was not 

found to be significantly different.  

Lentil production was found to be financially profitable based on positive net return and BCR 

in the north-western region of Bangladesh. Though the net return and BCR were highest for 

medium/large farms in case of lentil production, the net returns from its production were 

found to be the lowest compared to other crops for all types of farms. This perhaps explain 

consistent decline in acreage under pulses over the years in Bangladesh. 

Mustard production was profitable based on the net return and BCR in Bangladesh. The net 

return and BCR were high for small farms followed by medium/large and marginal farms. 

But, the variations in yield and net returns were not found to be statistically significant among 

the farm types.  

The financial profitability of jute was analyzed for central region at Kishoreganj district and 

south-central region at Faridpur district. The farmers of Kishorganj produced Tossa jute 
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(Deshi) and the farmers of Faridpur produced White jute (HYV). It was observed that the 

price variation of jute was large due to diverse varieties in the two regions. The net return and 

BCR were high for HYV jute in the south-central region, while these were low in the central 

region at Kishoreganj due to use of deshi jute. The variations in net returns among the farm 

types within the regions were not statistically significant. However significant difference was 

found between the regions due to difference in prices of different types of jute. It was 

revealed that the HYV jute production was more profitable than the production of Deshi jute. 

The sensitivity analysis of financial returns showed that the net financial returns are highly 

sensitive to changes in output price and yield. But the net returns were found to be weakly 

sensitive to the changes in fertilizer prices and especially changes in urea price for all crops 

irrespective of land elevation and technology. It is revealed that the 25 percent change in 

fertilizer price or 50 percent change in urea price had little effect on changes in net returns 

from all crops except rainfed aman and supplementary irrigated aman in the north-western 

region. Therefore, price-support and input-support policies are desired to encourage crop 

production in Bangladesh. 

Economic profitability of crops 

PAM analysis has been performed to measure the economic profitability, efficiency and 

policy incentives for Boro rice (under import parity price), Aman rice (under import parity 

price), aromatic rice (under export parity price), wheat (import parity price), maize (import 

parity price), mustard (import parity price), lentil (import parity price), and jute (export parity 

price). It shows different policy transfers or divergences such as revenue from output, 

tradable input, domestic factor and net profit. It is evident that revenue transfer (difference 

between private revenue and social revenue) was positive for Boro rice in southern (Kusthia) 

region and mustard in central region and marginally negative for Aman, Boro and aromatic 

rice in other regions, wheat in all regions, maize and lentil. Under export parity, revenue 

transfer was positive only for jute in south central (Faridpur) region. The positive (negative) 

revenue transfer indicates that government policies affect positively (negatively) to the 

producer incentives. The input transfer (difference between private and social price of 

tradable inputs) under import parity price was negative for all rice and non-rice crops. The 

similar results were found for both aromatic rice and jute under export parity price. The 

negative value illustrates that the domestic producers buy the imported inputs at the price 

which is less than the world price. The government has implemented input subsidy policy to 
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the crop sector to offset higher cost of production. The domestic factor transfer (difference 

between private and social price of non-tradable inputs) was positive for all rice and non-rice 

crops in both import and export parity (in the case of jute and aromatic rice) prices. The 

positive value shows that the opportunity costs of non-tradable inputs are lower than their 

market prices. On the other hand, net profit (difference between private and social profit) was 

negative for Boro, Aman and aromatic rice in all regions except Boro rice in southern 

(Kushtia) region. Net profit for all non-rice crops except mustard in central region found to be 

negative. This negative value illustrates that these crop producers could earn higher profit or 

minimum loss under free trade condition and vice-versa. This means that under free trade, 

producers could make more profit in contrast to the existing policy environment. 

Important indicators for calculating the protection level by different ratios such as NPCO 

(Nominal Protection Coefficient on Output). Nominal Protection Coefficient on Input 

(NPCI), EPC (Effective Protection Coefficient), PCR (Private Cost Ratio) and DRC 

(Domestic Resource Cost) were used to measure the effects of policy interventions on 

producers incentives and comparative advantages. Any effect of trade policy/price policy on 

the crop sector largely affects agricultural sector incentives. In the study, NPCO was found to 

be greater than one (>1) only for Boro rice in southern (Kushtia) region and mustard in 

central region. For other rice and non-rice crops in other regions, the NPCO values were 

found to be less than (<1) but close to one. The values close to one imply that producers are 

not discouraged significantly through the existing policy interventions. Under the export 

parity price, in the case of aromatic rice and jute, the NPCO values were found to be greater 

than one for aromatic rice and jute in south central (Faridpur) region.   

The NPCI values were found to be less than one for all rice and non-rice crops irrespective of 

import (Aman, Boro, wheat, maize, lentil and mustard) or export parity prices (aromatic rice 

and jute) suggesting that the government policies are reducing input costs for crop production 

in Bangladesh, the average market prices for the inputs are less than the world prices. NPCI 

values of less than one clearly indicate the government efforts to support the sectors.   

In addition, the study also estimated EPC which is a better consistent indicator of effective 

incentive than the NPC, as it finds the impact of protection on inputs and outputs, and depicts 

the degree of protection according to the value addition process in the production activity. 

The study found that the EPC<1 for Boro rice in all regions except in southern (Kushtia) and 

central (Kishoregonj) regions, Aman rice in all regions, aromatic rice, wheat in all regions, 

maize and lentil. The EPC is greater than one for mustard. But the values of EPC were very 
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close to one. This implies that producers were almost protected through the existing policy 

interventions. The study also found that PCR<1 (but close to one in many cases) for all the 

crops in different regions which indicates that the commodity system is competitive at 

producer level. So, to ameliorate the situation, government might provide more output 

support, given the existing input support or might enhance the input support for the selected 

crops. 

The values of the DRC estimates revealed that Bangladesh had a comparative advantage for 

all the selected crops for import subsitution except mustard in central (Tangail & Sirajganj) 

region, as all the DRC values of  selected crops were less than one (DRC<1). For example, 

the DRC value of Boro in central (Mymensingh) region was 0.72 indicating that the value of 

domestic resources used in producing per hectare of Boro rice in that region is significantly 

less than the cost of its import, this implies that Bangladesh can produce this crop 

domestically for import substitution. The DRC values of wheat in all the regions indicate that 

Bangladesh had moderate comparative advantage for import substitution but the values were 

observed to be relatively higher implying that resource can be used more efficiently in 

cultivation of rice in some particular regions or other non-rice crops such as maize and lentil 

than wheat. The DRC value of jute in south central were found to be greater than one 

indicating that Bangladesh can hardly benefit from production of jute in that region for 

export.  

Economic optimum level of Nitrogen (Urea) in Rice production 

The study estimates the economic optimum level of N fertilizer use in producing HYV rice of 

Aus, Aman and Boro seasons based on real prices of urea fertilizer and rice in the market 

using experimental data of BRRI. Results indicated that the experimental level of urea 

fertilizer use was far lower than the economically optimum level of urea fertilizer for Aman 

and Boro seasons but higher for Aus season. The discrepancy was highest for HYV Boro rice 

closely followed by Aman rice. Increase in real price of urea by 50% will exert a 4% 

reduction in optimum dose of N fertilizer in Aman season and reduce rice yield substantially 

by 101.2 kg from its existing level which is a serious detrimental effect. The corresponding 

effect on Boro is not so high but should not be ignored either. The effect of price change of N 

fertilizer on Aus rice is negligible. The present analysis highlights the dilemma and the 

detrimental effect of urea price increase that will be exerted on the yield level of principal 

rice crop, i.e., Aman rice which provides a large proportion of foodgrain supply for the 
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nation. Therefore, policy makers should consider options very carefully to check soaring 

price of N fertilizer in particular. 

Determinants of farmers‘ resource allocation decisions 

The study estimates profit function jointly with four input demand equations for each of the 

11 crops. The value of the adjusted R-squared for the profit function (from OLS) indicated 

good fit for most of the models. Also, a number of parameters are significantly different from 

zero at least at the 10% level of significance in each of the models. The parameter estimates 

of the profit function models were used to estimate the elasticities with respect to variable 

input demand and output supply. All own price elasticities had negative signs consistent with 

theory, but most of them were in the inelastic range. However, a number of own price 

elasticities were in the elastic range as well. With an exception of three seed price elasticities, 

rest of the measures were significantly different from zero at the 10% level of significance at 

least, which is very encouraging. Results of the cross-price elasticities of demand were mixed 

with some being complements and some being substitutes. The output supply response to 

output price was positive, consistent with theory but most of them were in the inelastic range 

except lowland Boro rice, rainfed Aman rice and jute which are in the elastic range, 

indicating that a one percent increase in output price will increase output supply by greater 

than one percent. Demand for all inputs will increase in response to a rise in output price 

which is consistent with expectation. Also, most of these elasticities were significantly 

different from zero at 5% level of significance at least and some are in the elastic range. 

Demand for seed in response to output price change, although positive, was not significantly 

different from zero. The main reason may be due to the fact that seeds must be applied in 

more or less fixed rate in order to ensure optimum yield and therefore, increase in output 

price is not going to increase seed use rate substantially as overuse of seed will not raise 

yield, rather increase weeding cost perhaps. The response of fixed factor endowments to 

output supply was not as responsive as expected. An increase in land area will raise output 

supply in most cases as expected, but the elasticities were significantly different from zero 

only in case of wheat, maize and lentil. The influences of other fixed factors had mixed signs 

but were not significantly different from zero.  

Price policy analysis 

The study considers two policy alternatives: a 25% increase in fertilizer price and a 50% 

increase in fertilizer price. The procedure used to calculate the effect of an increase in fertilizer 

on yield and profit is detailed below. First, based on the elasticity estimates obtained from the 

profit function analyses, the percentage change in input use and crop production as a result of the 

fertilizer price increase was calculated. Second, using these percentages and the estimated input 
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and production data of the sample, the absolute change in input use and crop production was 

calculated on a per hectare basis. These were then converted to costs and values by using the 

corresponding post-increase in fertilizer prices while all other prices were held unchanged. The 

difference between the change in value (i.e., total revenue) and the change in input costs is the 

net effect on profit due to the effect of increase in fertilizer price. And the effect on change in the 

yield due to change in input use levels is the effect on yield due to an increase in the price of 

fertilizer. It was revealed from the results that the net effect of the fertilizer price increases 

was a reduction in yield as well as profits. For Aman rice crops, a 25% increase in fertilizer 

price led to a decline in yield level of 3.35% to 4.37% and a decline in profits of 2.28% to 

2.77%  per ha with an exception of irrigated Aman rice where profit increased by 0.18% 

because of higher savings in input costs. The figures double for a 50% increase in fertilizer 

price with all three Aman season rice crops facing yield and profit declines.  

For the Boro rice crops at different elevation of land (high, medium and low) the level of 

yield decline was a staggering 13.96% in medium land Boro followed by 4.37% for highland 

and lowland Boro rice. Consequently, the declining effect on profit was also very high for 

medium land Boro rice 8.92% followed by 4.23% for lowland Boro and 3.08% for highland 

Boro.  

For jute, the effect in decline in yield was much higher than a decline in profit. The yield 

decline for a 25% increase in fertilizer price was 4.37% and a decline in profit was 1.11%. 

The figures doubled for a 50% increase in fertilizer price. On the other hand, for lentil, the 

declining effect on yield was lower than decline in profit. For a 25% increase in fertilizer 

price, the level of yield reduction was 1.99% but a decline in profit was 3.87%.  

Maize production is an exception where the decline in yield was minimal and a hefty rise in 

profit instead. For a 25% increase in the price of fertilizer, the yield decline was only 0.74% 

and profit increase was a hefty 17.54%. This was because the reduction in costs of inputs is 

much higher than the reduction in yield because of very low response to change in output 

supply from change in fertilizer prices which has resulted in profit to sore higher. The figures 

doubled for a 50% increase in fertilizer price. One reason may be that maize production uses 

very large amount of cowdung (Rahman et al., 2011) which have kept the yield levels high 

despite reduction in the use of inorganic fertilizers due to price increase. Mustard production 

also demonstrated very low effect on yield reduction resulting in a rise in profit by a low 

margin. For a 25% increase in the price of fertilizer, the reduction in yield was only 0.44% 
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and an increase in profit was 1.36%. The figures doubled for a 50% increase in fertilizer 

price. 

Finally, wheat yield was reduced by 4.98% and profit was decreased by 3.96% for a 25% rise 

in the price of fertilizers. The figures doubled for a 50% increase in fertilizer price. 

Trends and levels of crop diversity in Bangladesh  

The study examined changes in land use patterns and the level of crop diversity by region 

covering a 19 year period (1990 – 2008) and identified the determinants of crop diversity. 

Average annual compound growth rates have been computed in order to determine the rate of 

change of the cultivated area under different crop groups in Bangladesh.  Results 

demonstrated that other than area under modern rice, vegetables and spices, all other crop 

areas experienced significant decline at variable rates over time. The level of crop diversity 

over time declined for most regions except Khulna and Sylhet. The level of diversity was also 

highly variable across region. Overall, 17.84 % of Gross Cropped Area (GCA) is under non-

cereals (i.e., excludes rice, wheat, maize and other minor cereals) which indicates that the 

cropping system in Bangladesh is less diverse with dominance of cereals  in Sylhet, Khulna 

and Chittagong region.  

Analysis of the determinants of crop diversity clearly revealed that a host of price and non-

price factors influence farmers‘ decision to diversify. Among the prices, an increase in the 

relative prices of urea fertilizer and vegetables will significantly increase crop diversity. In 

other words, a rise in price of urea and vegetables relative to other prices will shift farmers to 

diversify their cropping portfolio. Both extension expenditure and R&D investments 

significantly positively increases crop diversity which is very encouraging indeed and the 

government should seriously increase investment in these two policy amenable instruments. 

Also, it should be noted that the non-cereals produced by most farmers comprised largely 

traditional varieties, which are low yielding. Strategy to improve varieties of non-cereals, 

therefore, provides further potential to improve productivity gains from diversification. 
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CHAPTER I 

INTRODUCTION 

1.1 Background and rationale of the study 

The economy of Bangladesh is based on agriculture which is transforming from traditional to 

modern system. In this transformation process the crop sector is of strategic importance to 

Bangladesh. It is the source of staple food for 145 million people and the major source of 

livelihood for 16 million farm households. The crop and horticulture sector jointly 

contributed US$11,564 million to the economy, accounting for 11.4% of the gross domestic 

product (GDP) in 2011-12 (BBS, 2012). A major issue affecting the crop sector is the 

inflexibility of resources tied in production activities. The dominant factors of production are 

land and modern inputs (e.g., HYV seeds, fertilizers and water control). Since specific agro-

ecological condition at various regions of the country determines the suitability of land and 

availability of inputs for the production of different crops, one cannot easily shift land use 

from one crop to another without reducing yield levels. Furthermore, the crop sector is the 

‗employer of last resort‘ and the main source of livelihood for the illiterate and less-educated 

people who do not have access to alternative employment opportunities in the non-crop 

sectors. The proponents of free trade argue that simply a reduction in price and raising 

profitability of crops may not necessarily lead to a reallocation of labor to more productive 

activities to non-crop sector. Given the circumstances in Bangladesh, some argue that such 

actions may lead to lower earnings for the farmers and lower wage rate for the agricultural 

laborers, thereby worsening the poverty situation in the country. Trade and price policy are 

also important instruments that can be applied to balance the interests of the producers and 

consumers in the crop sector. Too much protection of the sector will raise food prices out of 

line in the international market that will benefit farmers at the cost of consumers, and vice-

versa. A major concern for the government is maintaining stability in food prices by 

providing subsidies in agricultural inputs and selling food crops at fair prices by buying from 

the farmers at a higher price. In other words, the government of Bangladesh operates both 

level of subsidies: input subsidy as well as output subsidy. Since price instability directly 

affects food security of the poor, therefore, maintaining food crop prices at an affordable 

level is a major strategic element for poverty alleviation (Hossain and Deb, 2003). 

In general, financial (private) profitability of a crop is the basis of farmers‘ decision making. 

Financial profitability is based on the calculation of costs and returns valued at market prices 
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of inputs and outputs that the farmers actually pay and/or receive for their crops. Farmers 

allocate land and other resources in the production of different crops on the basis of relative 

financial profitability. In most cases, financial profitability differs from economic (social) 

profitability because of distortions in the factor and product markets such as government 

taxes and subsidies, trade restrictions, monopoly elements in marketing and segmentations in 

the capital market, which are the major features in any developing economy. It is therefore, 

necessary to determine economic profitability which involves deriving border/international 

prices of all inputs and outputs and adjusting those prices by the economic costs of 

transportation and marketing.  

Since Bangladesh is a member of the WTO, comparative advantage may have a larger role in 

determining the trading status of Bangladesh with respect to a particular commodity in the 

future. Because trade policies that allow consumers to access food from the lowest cost 

source in the international market is thus important for the welfare of the low-income 

consumers, but it is equally important to protect them from large fluctuations in the prices of 

staple food in the world market. It is also important to maintain an incentive price for farmers 

to sustain the long-term growth in production of staple food, and the balance between the 

demand and supply for maintaining stability in prices in the domestic market. A fair price for 

farm products is also important for poverty alleviation, since two-thirds of the farmers 

operate with holding size of less than one hectare, which is incapable of generating a decent 

income. A number of studies have examined financial and/or economic profitability of 

agricultural crops in Bangladesh (e.g., Mahmud et al. 2000, Shahabuddin and Dorosh 2002, 

Shahabuddin et al. 2002, BRF 2005, Rashid 2009). Shahabuddin and Dorosh (2002), and 

Rashid (2009) showed that Bangladesh has comparative advantage in the production of rice, 

wheat and pulses for import substitution but does not have comparative advantage in the 

production of any of the oilseed crops.  

While updating of these analyses is important, examining the issue including some additional 

dimensions (e.g. agro-ecosystem, technology, variety) affecting production environment of 

the farmers is of paramount importance, which is attempted in this study. This research 

contributes to a better understanding of the factors which influence financial and economic 

profitability of agricultural crops by comparing, for example, rice produced under irrigated 

and rainfed conditions, its different costs of production and yields, and hence different levels 

of profitability. In addition, this study highlights how possible policy changes (e.g. reduction 

of the fertilizer subsidy) might affect profitability and production of different crops and how 
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these factors can help to explain recent changes in agricultural land use in some parts of 

Bangladesh (e.g. shift from wheat to maize in the northwest). 

1.2 Objectives and key research questions  

1.2.1 Objectives 

The objectives of this research are: 

a. To examine the financial and economic profitability of some selected crops including 

an assessment of the comparative advantage through PAM analysis. 

b. To assess the impact of fertilizer subsidies on financial profitability and production 

including determination of the factors leading to differences in financial and economic 

profitability across selected crops and across different regions for the same crops. 

c. To explain changing patterns of agricultural land use in terms of area cultivated for 

different crops in the different regions based on financial profitability for different 

crops since 1990. 

1.2.2 Key research questions 

The research has focused on three important issues of the crop sector which are related with 

profitability, fertilizer subsidy and land use pattern. The key research questions have been 

specified differently focusing on the importance of each issue in the agriculture sector of 

Bangladesh. Addressing the financial and economic profitability of major crops the research 

sub-questions are: 

 What is the private profitability of the different crops? 

 What is the social profitability of the different crops? 

 What are the competitiveness and economic efficiency of various crops at the 

farmgate level in different regions in Bangladesh? 

 What is the economic efficiency in domestic resource use of different crops? 

Fertilizer is the most essential input in crop production. Government is providing massive 

amount of subsidies in fertilizers to enhance the production and productivity in the crop 

sector. To assess the impact of fertilizer subsidy on crop productivity, the study concentrates 

on the following issues:   

 What is the yield maximizing level of fertilizer use for rice crops? 



4 

 What is the impact of fertilizer subsidy on profitability of rice farming system? 

 What are the levels of input demand, output supply and fixed factor elasticities of 

various crops at the farm level? 

 What is the impact of changes in fertilizer prices on yield and profitability of various 

crops at the farm level? 

The aforementioned analysis assumes that farmers are profit maximizers, thereby, allocating 

optimum amount of land under each crop to maximize their production and profit. Extending 

this assumption, we raise the following questions for the regional level analysis:   

 What is the level of growth rates of individual crop area over time in each region of 

Bangladesh (1990-2008)? 

 What are the levels of crop diversity at the regional level in Bangladesh over time 

(1990-2008)? 

 What are the determinants (i.e., socio-economic and climatic factors) of crop diversity 

in Bangladesh over time (1990-2008)?  

1.3 Link between key research questions and expected outputs 

A large scale primary survey at the farm-level is the key to successfully accomplish the main 

elements of the research. The primary level survey was carried out to calculate the financial 

and economic profitability of major crops in Bangladesh. By analyzing the primary survey 

data, the research questions were addressed to assess the competitiveness and economic 

efficiency of various crops at the farmgate level in different regions in Bangladesh. The 

experimental data were collected from Bangladesh Rice Research Institute (BRRI) to fit the 

response function for rice which provides information on the yield maximizing level of 

fertilizer use for rice. The impact of fertilizer subsidy on profitability of rice farming system 

has been analyzed from the survey data. The sensitivity analysis is done to know the cost 

effectiveness of subsidy on fertilizer under the different policy alternatives.  

For achieving the above objectives the study pursued the following steps: 

 (1) Conducted standard cost benefit analysis (CBA) to determine financial and 

economic profitability of crops under consideration 

(2) Conducted a PAM analysis to determine comparative advantage of each crop under 

consideration 
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(3) Determined the level of output maximizing fertilizer level for rice using 

experimental data 

(4) Estimated input demand and output supply response of each crop using profit 

function analysis of the survey data 

 (5) Conducted cost-effectiveness analysis of the impact of fertilizer price changes on 

yield and profitability of the farmers  

(6) Estimated the trends of land area allocated to each major crop group by regions over 

time covering a 19 year period (i.e., 1990 – 2008) 

 (7)  Computed the level of crop diversity of each region over time (1990 – 2008), and  

 (8) Analysed the socio-economic and climatic determinants of crop diversity in 

Bangladesh covering a 19 year period (i.e., 1990 – 2008). 

1.4 Literature Review 

This section is an attempt to know the status and recent update of the researches pertinent to 

the topic. The study is linked with the multidimensional aspects that are related with financial 

and economic profitability of crops, impact of fertilizer subsidy and changing pattern of land 

use. Hence, the international and national evidences have been reviewed for addressing the 

above issues. 

1.4.1 Application of policy analysis matrix (PAM) 

This section presents the literature review on comparative advantage analysis for the cereals 

and non-cereals using the policy analysis matrix (PAM). The major pieces of literature 

examined the comparative advantage in agriculture sector and crop production by using 

Domestic Resource Cost (DRC) (see Appleyard, 1987, Nelson and Panggabean, 1991, 

Gonzales, et al, 1993, Yao, S. 1997, Bagchi and Hossain, 2000,  Fang and Beghin 2000, 

Shahabuddin, 2000, Shahabuddin, 2002a, Shahabuddin. 2002b, Rashid, 2009).  

Appleyard (1987) studied the comparative advantage in agriculture sector in Pakistan 

applying the PAM. Main commodities were wheat, cotton, basmati rice, coarse rice, 

sugarcane and maize. The study concluded that Pakistan had comparative advantage in 

production of cotton, wheat and rice. Nelson and Panggabean (1991) used the PAM to 

analyze the effects of Indonesian sugar policy on sugar production in irrigated and dry land 

areas in Java, the main sugar-producing region in Indonesia, and to identify the distribution of 

resource transfers. According to the authors, Indonesian sugar sector was a complex one and 

was an ideal candidate for PAM. Gonzales, et al (1993) measured comparative advantage in 
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the production of food crops in Indonesia by comparing the border price with social or 

economic opportunity cost for producing, processing, transporting, handling and marketing 

an incremental unit of the food commodity. They concluded that if opportunity cost was less 

than the border price then the country had a comparative advantage in the production of that 

commodity. They found that Indonesian rice had comparative advantage for import 

substitution but not for export because of poor quality and a thinness in world rice trade. Yao, 

S. (1997) assessed the cost and benefit of the Thai agricultural diversification policy in 1994–

96. He suggested that rice was more profitable than soybeans and mungbeans implying that 

government intervention may incur efficiency losses. Sensitivity analyses showed that 

potential price changes, increasing water scarcity, and the effects of crop production on the 

environment were important concerns which justify government intervention. Adesina and 

Coulibaly (1998) used a PAM to analyze the social profitability of agroforestry-based 

technologies for maize production in the highland Savanna zone of Cameroon, and the 

impacts of policy shifts on the financial competitiveness of maize production under the said 

technologies. They showed that maize production under agroforestry-based system had high 

comparative advantage.  

Bagchi and Hossain (2000) evaluated the comparative advantage for rice production in India. 

The comparative advantage was assessed through an estimation of social productivity and 

domestic resource cost ratio by including the value of rice and the resources involved into the 

cultivation at their opportunity cost. The result showed that adoption of high yielding 

varieties, farm mechanization, increased used of fertilizer and chemical led to increase in 

productivity. The increased use of tradable inputs also resulted in reallocation of resources. 

These all factors affected the competitiveness and comparative advantage of rice. Fang and 

Beghin (2000) concluded that China had a comparative advantage in labor-intensive crops, 

and a disadvantage in land-intensive crops. Specifically, land-intensive grain and oilseed 

crops were less socially profitable than fruits and vegetables. They stressed the need for 

greater input productivity in grain production to improve its competitiveness if China keeps 

its food security policy.  

Mucavele, (2000) concluded that the northern macro-agroecological zone in Mozambique 

had a comparative advantage in producing all the crops. The study suggested to established 

institutional arrangements such as legal systems, weights, grades, measures, and enforceable 

contracts to improve agricultural marketing. Sukume (2000) measured the comparative 

advantage of crop production in Zimbabwe. The author showed that a higher number of crops 
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were economically viable in each zone in small scale commercial sector. The most efficient 

crop in the communal sector was groundnut, followed by sunflower, finger miller and cotton 

in all zones. The author also indicated that the pan-territorial pricing system that had been in 

place for decades had created severe distortion through net subsidization of farmers in 

regions remote from main consumption centers. Morrison and Balcombe (2002) showed that 

as an analytical methodology, the PAM can be used to provide indicators of the incentives 

faced by producers in a given policy and institutional environment. The distribution of 

generated DRCs demonstrates the relative sensitivity of these indicators to the use of 

different values of that price. They introduced the technique of bootstrapping as a general 

method for assessing the degree of uncertainty surrounding indicators derived from PAM.  

Nguyen et al. (2004) concluded that Vietnam had the comparative advantage in rice and that 

the use of domestic resources – i.e., land, labour and water – was efficient in economic terms. 

The estimated DRC elasticities with respect to the world rice price and the shadow exchange 

rate in 1998 showed a considerably improved comparative advantage. They also found that 

the comparative advantage of rice is very sensitive to changes in its export price. Anwar 

(2004) concluded that Pakistan had comparative advantage at export parity prices for cotton 

and rice. Wheat and sugarcane had comparative advantage at import parity prices. The DRC 

was fairly high for wheat and sugarcane. He concluded that Pakistan has to maintain 

competitive edge in rice and cotton through quality produce and value addition.  

Anwar et al. (2005) showed that at import parity price, Pakistan had a comparative advantage 

in the production of wheat only as an import substitution crop. At export parity price, 

Pakistan was not competitive in the world wheat market and had no comparative advantage. 

Shafik (2006) indicated that the comparative advantages of all agricultural crops, except for 

onion, in Egypt, improved during the 1995-1998, while they decreased in potatoe and onion 

and improved in rice and cotton during the 1999-2003. They also indicated that the decreased 

competitiveness of export prices for all the crops under study except for onions during 1995-

1998 compared with 1991-1994. They recommended that attention to be paid to international 

quality standards in terms of the variety and marketing services of these crops with the aim of 

delivering them to the customer with the required quality and at the proper time. 

Amirteimoori and Chizari (2008) concluded that Iran had a comparative advantage both in 

the production and export of some commodity, but the comparative advantage in pistachio 

production was diminishing. Indices showed a high net social profitability and government 

protection of pistachio producers in terms of input subsidies.  
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Esmaeili, (2008) used the PAM to investigate divergence between market and social profit in 

the Iranian shrimp industry. Results indicated that social prices for production cost were 

higher than market prices for fuel, electricity, fertilizer and less than market price for feed. It 

indicates that in spite of government subsidies to shrimp production inputs, the shrimp 

producers categorized as tax payers for total input cost. Martínez, et al. (2008) used the 

combination of PAM and Data Envelopment Analysis (DEA) techniques to model the 

analysis of profitability of rice growers located in the wetlands of the Albufera region in 

Eastern Spain. They concluded that the usefulness of the PAM might be substantially 

enhanced by simulating profitability after efficiency-improving managerial decisions were 

adopted.  

Morris et.al. (1996) showed that when inputs and outputs were assigned economic prices, 

wheat production represents the most efficient use of domestic resources in most non-

irrigated zones and in one irrigated zone in Bangladesh. Shahabuddin (2000) concluded that 

Bangladesh had comparative advantage in the production of most of the crops. The results 

were shown that the menu of crops that Bangladesh can produce efficiently either for import 

substitution or for export was quite large. The paper argueed that the existence of 

comparative advantage and the liberalization under Uruguay Round agreements were not 

likely to generate any significant benefit to Bangladesh agriculture on its own.  

Shahabuddin et al. (2002a) concluded that Bangladesh had a comparative advantage in 

domestic production of rice for import substitution and more profitable options other than 

production for rice export. Several non-cereal crops, including vegetables, potatoes and 

onions have financial and economic returns that were as high as or higher than those of High 

Yielding Variety (HYV) rice. Shahabuddin et al. (2002b) examined the comparative 

advantage of rice using two indicators: net economic profitability and domestic resource cost 

ratio and suggested that Bangladesh had a comparative advantage in rice production except 

for the upland aus and the deepwater aman rice. Diversification in favour of non-rice 

economic activities for both upland and extreme lowland was socially justified. Rashid 

(2009) concluded that the production of potato and lentil would be highly efficient for import 

substitution. Bangladesh had comparative advantage in wheat production as the estimates of 

DRC were less than one in all the years investigated. DRC for potato and lentil was less than 

unity in all the years under investigation.  

It can be concluded from above literature that many of the studies found that Bangladesh has 

comparative advantage in the production of most of the crops. So Bangladesh can produce 
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efficiently for import substitution. More specifically, Bangladesh has a comparative 

advantage in domestic production of rice for import substitution and more profitable options 

other than production for rice export. Several non-cereal crops, including vegetables, potatoes 

and onions have financial and economic returns that are as high as or higher than those of 

HYV rice. However, no recent studies investigated the economic efficiency of major crops by 

different agro-ecological zones using farm-survey data. The study fills this gap and this is our 

specific contributions in this study.  

1.4.2 Input-demand and output supply of individual crops at the farm-level  

Rahman and Hasan (2011) examined profitability of wheat in Bangladesh. They concluded 

that the key policy variable of interest, i.e., the output price, has an almost elastic supply 

response. A 1% increase in wheat price will increase its supply by 0.95%. A positive 

response of output supply (rice or wheat) to its price has been common in Asia since the 

1970s. For example, supply response of HYV rice in Bangladesh is estimated at 0.36 

(Rahman and Shankar, 2009), Basmati rice in Pakistan Punjab at 0.27 (Farooq et al., 2001), 

Mexican wheat in Indian Punjab at 0.63 (Sidhu and Baanante, 1981), Jasmine rice and 

glutinous rice in Northern Thailand at 0.19 and 0.79, respectively (Rahman and 

Sriboonchitta, 1995). 

Among the fixed factor endowments, the key variable in a developing country context is land. 

Rahman and Hasan (2011) noted that the supply response an expansion in land area for 

Bangladeshi wheat was high, as expected. A 1% increase in land area was increased wheat 

supply by 0.79% which was comparable to those obtained by Rahman and Parkinson at 0.88 

(2007) and Sidhu and Baanante at 0.70 (1981). 

The expansion of land area also exerts large effects on the use of major inputs including 

fertilizers. For example, Rahman and Hasan (2011) noted that the response to an expansion in 

land area was very high. A 1% increase in land area under wheat in Bangladesh was 

increased labour demand by 0.72%, fertilizer demand by 0.70% and animal power demand by 

0.60%. The figures for Mexican wheat in Indian Punjab were similar at 0.83 for labour, 0.95 

for fertilizer and 1.24 for animal power services (Sidhu and Baanante, 1981). For Jasmine 

rice in Northern Thailand, the figures were 0.83 for labour, 0.69 for fertilizer and 0.99 for 

animal power services (Rahman and Sriboonchitta, 1995). Similarly, for HYV rice in 

Bangladesh, the figures were 0.74 for labour, 0.92 for fertilizer and 0.96 for animal power 

(Rahman and Parkinson, 2007).  
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Also, a significant increase was observed in the demand for fertilizers in response to an 

increase in the prices of output (i.e., rice and/or wheat). For example, Rahman and Hassan 

(2011) noted that a 1% increased in wheat price was increased fertilizer demand by a massive 

2.06 which was very close to those for Mexican wheat in Indian Punjab was a massive 2.49 

(Sidhu and Baanante, 1981). The figures for Basmati rice in Pakistan Punjab was 1.19 

(Farooq et al., 2001), for glutinous HYV rice in Northern Thailand was 0.69 (Rahman and 

Sriboonchitta, 1995); and for HYV rice in Bangladesh was, however, very small at 0.16 

(Rahman and Parkinson, 2007), but all were significantly different from zero.   

1.4.3 Cost-effectiveness analysis of price policy instruments 

Few studies actually conducted explicit cost-effectiveness analysis for various price policy 

instruments. We report results of two such exercises. Rahman and Sriboonchitta (1995) 

attempted 15 price policy instruments (either single or in combination), conducted sensitivity 

analysis and ranked the outcomes in order for Jasmine rice in Northern Thailand. They 

concluded that from the viewpoint of both cost-effectiveness and distributional consideration, 

price policies for raising rice yields and farm income in Chiang Mai province, Thailand should 

focus on rice prices and tractor power prices (Rahman and Sriboonchitta, 1995). Rahman (1998) 

also conducted a same set of 15 price policy instruments, conducted sensitivity analysis and 

ranked the outcomes in order for foodgrain (rice and/or wheat) as well as a suite of non-cereals 

in Bangladesh. He concluded that when  only  cost-effectiveness  rather  than  distributional  

implication is concerned, results reveal that the most cost-effective policy for increasing 

foodgrain production is a reduction in labor wages (ranked 1) and for non-cereal production a 

subsidy on fertilizer prices (ranked 1). The rate of return is 95% on the labour wage subsidy for 

foodgrain production and 254% on fertilizer price subsidy for non-cereal crop production in 

Bangladesh (Rahman, 1998). 

1.4.4 Fertilizer subsidy on agricultural production 

Barker and Hayami (1976) found that a subsidy applied to modern inputs, such as fertilizer, 

that was being used below optimum can be more beneficial than supporting product prices. 

Ahmed (1978) concluded that for any reduction in the budgetary burden of subsidy, the 

government should explore the price support programme before reducing fertilizer subsidy. 

Bayes et.al. (1985) concluded that some combination of price support and fertilizer subsidies 

is preferable to achieve rice self sufficiency in Bangladesh. Ahmed (1987) concluded that 

farmers receive fewer subsidies than usually claimed and the hidden subsidy to industries is 
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passed on to farmers. The Bangladesh case may represent developing countries in a general 

manner. 

Renfro (1992) revealed that fertilizer marketing and price policies in Bangladesh were 

becoming increasingly liberal. Reforms that began in 1983 with the New Marketing System, 

and continue into the present with direct procurement of urea and gypsum fertilizers from 

factories, had led to an expanded role for the private sector and to important price and supply 

availability benefits to farmers. Despite the virtual elimination of urea subsidies in 1986, 

prices and consumption had improved due to growth in competition and other non price 

factors. Large subsidies continue to exist on phosphate and potash fertilizers. These subsidies 

and import restrictions in general on the private sector were problematic to competitive 

procurement of fertilizers. Policy options were recommended to overcome these problems, 

and benefits to farmers from complete price and market deregulation were estimated. 

Zahir (2001) revealed that reduction of subsidy would reduce farmers‘ profit (net income) 

and adversely affect crop sector growth. Begum and Manos (2005) showed that a policy of 

increased price of fertilizer would have an enormous impact on farm income and 

employment. 

A synthesis of agricultural policies in Bangladesh (2006) showed that subsidy on agricultural 

inputs, i.e. diesel and fertilizers, was put forward as a tool for allowing a ‗level playing field‘ 

for the Bangladeshi small farmers in the trade liberalized era especially, when Indian farmers 

were subsidized for irrigation, electricity, etc.). But the case of subsidy was put forward 

without any rigorous analysis of its possible effects on real rice price, sustaining rice 

production at profitable level or its implementation. The glaring example was the Agriculture 

Ministry‘s attempt to introduce subsidy on diesel for irrigation pumps without understanding 

the varied pattern of pump ownership and management, modes of payment for water (cash or 

cropshare), dynamics of water market (partnership and social conflict resolution) and so on. 

Islam et.al. (2007) found that the farmers in general were using excessive urea and 

comparatively fewer amounts of TSP and MP, while some farmers were using comparatively 

more TSP and MP, in contrast and less in amount of urea. The estimated results of 

determinant functions indicated that the use of TSP and MP at the farm level could be 

increased by reducing their prices and increasing the urea price at the farm level, 

simultaneously. Side by side, massive extension programs for motivating farmers towards the 

balanced fertilizers use could also increase the use of these two fertilizers at farm level and 
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the use of better combination of TSP and MP along with urea might reduce the tendency of 

using more urea. The meaning of reducing prices of TSP and MP at farm level is to provide 

price subsidy in the country. To overcome the budgetary constrain, government of 

Bangladesh could increase the urea price and earn extra revenue. And this extra revenue from 

urea sale could be provided as price subsidy for TSP and MP in the country. 

Ahmed (2008) showed that the prices of TSP, DAP and MoP increased abruptly in the 

international market at the end of 2003 and beginning of 2004. Due to such high price hike, 

the balanced use of fertilizer was being seriously affected. The Bangladesh Fertilizer 

Association (BFA) proposed to the government about the introduction of subsidy on these 

fertilizers so that the farmers could use balanced fertilizer for their crops. The government 

considered BFA‘s proposal favorably and decided to provide 25% subsidy on these 

fertilizers. During 2004-05 and 2005-06 the government provided Tk 261.14 and 371.28 

crores as subsidy for the phosphate and potash fertilizers. This subsidy helped the farmers get 

fertilizers at reasonable prices and thus crop production increased significantly in the country.  

Barkat et.al. (2010) revealed that smaller farmers were more restricted in their choices and 

opportunities because of their lack of assets and their economic profits from crop production 

activities are moderate. A selective, targeted fertilizer subsidy scheme for only the smaller 

farmers may be the correct subsidy policy. In recent times, it has happened quite often that 

farmers have complained of not receiving the required amount of fertilizers and even 

sometimes not any fertilizer at all at the dealer‘s shops. The study found huge deficit of 

fertilizers among small farmers, whereas larger farmers were less likely to be fertilizer-deficit 

as compared to the smaller farmers. The reasons behind the huge deficit of the fertilizers 

could be attributed to high price of fertilizers, lack of availability on time, transportation 

problem and so forth. 

1.4.5 Pattern of land use  

Alam, et.al. (2010) conducted a study in the haor areas of Bangladesh to assess the land 

utilization status, delineate the productivity and profitability of growing modern rice, evaluate 

the existing cropping patterns and assess the prospect of possible cropping patterns. , the 

study revealed that, there are about 1.26 million hectares of cultivated lands in seven haor 

districts, of which 66% falls under haor area. According to the farmers' assessment, lack of 

flood control dam and lack of short duration varieties etc. are the major hindrance to the 

adoption of potential cropping patterns. Construction of community harvest and threshing 

http://www.nfpcsp.org/agridrupal/dlios-by-authors/2255/Barkat,%20Abul
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facilities and flood control devices could be the important public interventions for enhanced 

agricultural productivity in the haor areas. 

Masum (2009) concluded that the variability of land use is observed at national and village 

levels. Time and population pressure were found to be the major driving forces to determine 

land use and land use changes in Bangladesh. Village land use was found to be most 

important especially for agricultural production as the majority of the rural population depend 

on it for their survival. Homestead forestry played an important role to substantially increase 

the total tree cover and is great sources of the country‘s forest products. However, as the 

country is slowly advancing towards development, urbanization and industrialization are 

emerging as major conflicting land uses converting very good agricultural land to non-

agricultural purposes. To overcome the losses of these lands farmers are trying to increase 

food production from the remaining lands without considering the productive capacity of the 

lands.  

Kurosaki (2007) investigated land-use changes between the pre- and the post- independence 

periods in India, Pakistan, and Bangladesh and concluded that total output growth rates rose 

from zero or very low figures to significantly positive levels, which were sustained 

throughout the post-independence period. The improvement in aggregate land productivity 

explained most of this output growth. The decomposition results focusing on quantifying the 

effect of crop shifts show that the crop shifts did contribute to the productivity growth in all 

three countries, especially during the periods with limited technological breakthroughs. The 

contribution of the crop shifts was larger in India and Pakistan than in Bangladesh, where rice 

is too dominant as the staple crop. The decomposition results and changes in crop 

composition are consistent with farmers' response to comparative advantage under liberalized 

market conditions. 

Sharifia (2003) stated that land-use planning for agricultural development has agronomic, 

social, economic and political dimensions and deals with the multipurpose use of land, trade-

offs between different functions of land, and often conflicting interests among different 

categories of land users and conflicts between collective and individual aspirations and needs. 

Land-use planning is therefore a multiple objective endeavor, which includes a variety of 

complex agronomic, ecological, social and economic processes. Planning should provide a 

framework for operation and decision-making. A good land-use plan should reflect 

expectations about the environment, the capacity of the system, and the trade-offs between 

alternative options for allocation of resources and the direction of efforts. 
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1.4.6 Summary and conclusions 

The literature review has mainly covered the application of Policy Analysis Matrix (PAM); 

input-demand and output-supply of individual crops at farm level; cost-effectiveness analysis 

of price policy instruments; fertilizer subsidies and agricultural production; and pattern of 

land use. The evidences are documented both at the national and international levels. The 

studies under the section ‗application of PAM‘ have documented the cross-country evidences 

of the comparative advantage in agriculture sector and crop production by using Domestic 

Resource Cost (DRC) at import-export parities. The pieces of literature under the section 

‗Input-demand and output-supply of individual crops at farm level‘ have examined different 

elasticities of output of individual crops with respect to various explanatory variables such as 

outputs‘ own prices, input-prices, input-quantities etc. The research works under the section 

‗Cost-effectiveness analysis of price policy instruments‘ have estimated the cost-

effectiveness of the production of selected crops through sensitivity analysis with respect to 

different price policy instruments and ranked the outcomes based on rates of return. These 

studies have also pointed out the relevant policy implications. The research reported in 

subsection ‗Fertilizer subsidies and agricultural production‘ have attempted to explore the 

rationale of input-subsidies in contrast with output-support in agricultural production. These 

works have also tried to find out the relative efficacy of these two government interventions 

into agricultural production. Finally, the studies on pattern of land use have tried to explore 

the trend of land use over time and at different points of time. These studies also discover the 

reasons for changing use of land and suggest different relevant policy implications. 

The insight into the review of the pieces of above mentioned literature indicates that a 

number of studies have already been done in line with the subject matter of the present study. 

Yet, there are a considerable number of new issues to study in this research apart from 

updating the relevant information contained in the previous studies. This study is unique in 

terms of both methodology and findings. The uniqueness lies in its comprehensiveness, 

relevance with policy implications; conducting detailed analysis of crop-wise comparative 

advantage with PAM; estimation of financial and economic profitability based on technology, 

crop variety and agro-ecosystem. The analyses on land use pattern over a long period of time 

gives the scope to assess crop diversification status, changes in crop diversity and its 

determinants.  
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CHAPTER II 

METHODOLOGY 

This chapter presents the overall methodology of financial and economic profitability 

analysis of some selected crops. It also focuses on the assessment of the impact of fertilizer 

subsidies and the exploration of the changing patterns of agricultural land use for different 

crops in different regions of Bangladesh. In this regard, this chapter discusses the major 

methodological issues below.  

2.1 Data Sources  

The study attempts to analyze the financial and economic profitability of the various crops 

including an assessment of comparative advantage using policy analysis matrix (PAM). To 

assess the comparative profitability of the different crops, farm level survey is necessary for 

estimating of the production cost and return. The whole study is designed to be conducted in 

three phases. Phase-I deals with farm level survey for estimating financial and economic cost 

and return and assessment of comparative advantages of selected crops. Phase-II deals with 

assessing the impact of fertilizer subsidies on profitability using experimental data as well as 

farm-survey data; Phase-III measures the changing patterns of agricultural land use and 

identifies its determinants using time-series data. 

2.1.1 Primary Data Source 

Primary data for this study are required to analyze the financial and economic profitability 

measurement at the farm level. These data are also required for conducting impact analysis of 

fertilizer subsidies and output price policy measures on farm-level profitability analysis. 

Therefore, the primary data have been collected through an extensive farm-survey in distinct 

regions of Bangladesh.  

2.1.2 Secondary Data Source  

The principal sources of secondary data are various issues of Yearbook of Agricultural 

Statistics in Bangladesh, Statistical Yearbook of Bangladesh, Bangladesh Economic Survey, 

Bangladesh Census of Agriculture and Livestock, FAOStat, GIEWS of FAO etc. In addition, 

BRRI experimental data published in different annual reports have been gathered and 

analyzed.  
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2.2 Survey Design 

Survey design is very important to accomplish the survey efficiently and accurately. The 

following steps have been taken into consideration for conducting the farm level survey. 

2.2.1 Selection technique of the study area  

The farm survey has been carried out in all the mentioned regions in the ToR for selected 

crops by applying multistage stratified random sampling technique for selecting 35 marginal 

farms, 35 small farms, and 35 medium/large farms. The farm size is classified based on the 

cultivated land during the survey period. In this study, the operational definitions of marginal, 

small and medium/large farms have been considered as follows:  

Marginal farm means 50 to 100 decimals of cultivated land; small farm means 101 to 250 

decimals and medium/large means above 250 decimals.   

The selected survey districts have been chosen based on crops in the different regions on the 

basis of specified characters (i.e. land elevation and technology) that are shown in the Table 

2.1.  

Table 2.1: Study area based on specified characteristics by region  

Crops         Regions        

 

Specified  

Character 

Region wise survey district 

North-western Central Southern South-

central 

Haor 

Boro High land Dinajpur,  Rajshahi     

Medium land  Mymensingh Kushtia   

Low land  Kishoreganj,    Sunamganj, 

Habiganj, 

Netrokona 

Aman Rainfed Dinajpur,  Rajshahi  Barisal    

Supplementary 

irrigation 

Bogra, Joypurhat     

Wheat Irrigated Dinajpur, 

Thakurgaon 

    

Supplementary 

irrigation / rainfed 

Rajshahi   Faridpur  

Maize Winter Dinajpur, 

Lalmonirhat 

    

Jute   Kishoreganj  Faridpur  

Lentil  Natore, Bogra     

Mustard   Tangail, 

Sirajganj 
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2.2.2 Survey period and distribution of sample  

A farm survey has been conducted during the months of February to May in 2012 covering 

the crop year 2011. A structured interview schedule has been used. A pre-testing of the 

questionnaire has been conducted in Tangail district before finalization of questionnaire and 

actual field survey. The questionnaire is then revised. The revision is done mainly in 

organizing the sequence of questions. Farm survey is conducted in 20 upazillas of 17 

districts, covering a total of 2083 farm households. The survey was carried out by the trained 

enumerators who are graduate students at Sher-e-Bangla Agricultural University, Dhaka and 

Bangladesh Agricultural University, Mymensingh. The distribution of total sample is 

presented below in Table 2.2 according to farm types by districts and upazillas.  

Table 2.2: Distribution of sample according to farm type by districts and upazillas 

SL 

No. 
District Upazilla 

Farm Type 

Marginal Small Medium / Large Total surveyed Farms 

1 Tangail Mirzapur 35 35 35 105 

2 Mymensingh Phulpur 34 36 35 105 

3 Kishoreganj Karimganj 35 35 35 105 

4 Netrokona Khaliajuri 21 38 46 105 

5 Faridpur Bhanga 35 35 35 105 

6 Faridpur Boalmari 20 20 20 60 

7 Rajshahi Charghat 35 35 35 105 

8 Natore Lalpur 34 35 36 105 

9 Sirajganj Ullapara 35 35 35 105 

10 Bogra Sherpur 31 34 33 98 

11 Bogra Sariakandi 35 35 35 105 

12 Jaipurhat Kalai 35 35 35 105 

13 Dinajpur Chirirbander 36 30 39 105 

14 Dinajpur Birganj 70 35 35 140 

15 Thakurgaon Balia Dangi 35 35 35 105 

16 Lalmonirhat Hatibandha 34 34 37 105 

17 Barisal Bakerganj 35 35 35 105 

18 Kushtia Sader 35 35 35 105 

19 Sunamganj Derai 35 35 35 105 

20 Habiganj Baniachang 31 38 36 105 

Total 696 685 702 2083 

2.3 Sampling Design 

The farm survey carried out for various crops by applying the multistage stratified random 

sampling technique for selecting 35 marginal farms, 35 small farms and 35 medium/large 

farms.  
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At the first stage, the districts have been selected for the selected crops which have been 

mentioned in the ToR. At stage two, for selecting the upazilla, the cultivated area for the 

selected crops and total cropped area of each upazilla under the district have been collected 

from the district office of the Directorate of the Agricultural Extension (DAE). Then, the 

highest crop concentration upazilla for the selected crop has been selected based on the 

information of the DAE. At the third stage, union and block wise information for the 

specified crops and total cropped area of each union and block have been taken from the 

upazilla office of the DAE for selecting the union and block. The union and block have also 

been selected based on the highest crop concentration for the selected crop. Finally, the 

farmers have been selected randomly from the highest crop concentrated village according to 

the farm size. The steps are as follows:  

 

 

 

 

 

 

 

 

 

 

 

 
 

The total farm households in each village with land-ownership category have been collected 

from Agricultural Extension Office, which serves as the population for the present study. 

Then the predetermined 30 households surveyed in each category farm units in the study area 

by applying the following formula (Arkin andColton, 1963): 

 

Where: n = sample size 

N = total number of households  

z = confidence level (at 95% level z = 1.96) 

p = estimated population proportion (0.5, this maximizes the sample size) 

d = error limit of 5% (0.05) 

Strict random sampling of first 30 farmers or every kth sample has been applied to get 30 

farmers. 

District 

Union / Block 

Upazilla / Thana 

 

Village  
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2.4 Analytical Techniques 

Financial and economic profitability of the selected crops and an assessment of 

comparative advantage of crop production 

2.4.1 Measurement of financial costs and returns  

Profitability or cost-benefit analysis includes calculation of detailed per hectare basis cost of 

production and return. The total cost (TC) is composed of total variable cost (TVC) and total 

fixed cost (TFC). TVC includes cost of human labour (both family supplied and hired, 

wherein the cost of family supplied labour is estimated by imputing market wage rate), 

mechanical power; seed, manure, chemical fertilizers, pesticides and irrigation. TFC includes 

land rent (if owned land is used then the imputed value of market rate is applied) and interest 

on operating capital. The gross return (GR) is computed as total output multiplied by per unit 

market price of output. Profit or gross margin (GM) is defined as GR – TVC, whereas the net 

return (NR) is defined as GR – TC. Finally, the Benefit Cost Ratio (BCR) is computed as 

GR/TC. The economic analysis was carried out by using appropriate shadow prices of the 

inputs and outputs.  

2.4.2. Policy Analysis Matrix (PAM) Framework  

Policy Analysis Matrix (PAM) framework was utilized to measure competitiveness, 

economic efficiency and effects of policy interventions of the crops listed in the ToR under 

different production systems (see Table 2.3). This framework was developed first by Monke 

and Pearson (1989), and augmented by recent developments in price distortion analysis by 

Masters and Winter-Nelson (1995). PAM is a tool that allows to examine the impact of policy 

by constructing two enterprise budgets, one valued at market prices and the other valued at 

social prices. The PAM, once assembled, provides a convenient method of calculating the 

measure of policy effects and measures of competitiveness and economic efficiency/ 

comparative advantage. This framework is particularly useful in identifying the appropriate 

direction of change in policy (Gonzale et al., 1993) and has been applied by many (e.g., 

Salman and Martini (2000), Khan (2001), Khan and Rana (2004). In the present study, 

particular attention is given to competitiveness and economic efficiency in domestic 

resources by using a PAM framework. The assessment of competitiveness and economic 

efficiency of various crops at the farmgate level in different regions in Bangladesh were 

undertaken and the necessary indicators were derived to explain the private profitability, 

social profitability and divergence.  
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Table 2.3: Framework of Policy Analysis Matrix (PAM) 

Items Revenue Costs Profit 

Tradable inputs Domestic factors 

Private prices A B C D 

Social prices E F G H 

Divergences I J K L 

Source: Monke and Pearson (1989) 

Private profit (D) = A-(B+C), Social profit (H) = E-(F+G), Output transfer (I) = A-E,  

Input transfer (J) = B-F, Factor transfer (K) = C-G, Net transfer (L) = D-H or I-J-K 

Valued at Private prices A= Pid * Qi,  B= Pjd * Qj,   C= Pnd * Qn D 

Valued at Social prices E= Pib * Qi,   F= Pjb * Qj,   G= Pns * Qn H 

Where: Pid = domestic price of output i 

Pjd = domestic price of tradable input j 

Pib = international price of output i 

Pjb = international price of tradable input j 

Pnd = market price of non-tradable input n 

Pns = shadow price of non-tradable input n 

Qi = quantity of output 

Qj = quantity of tradable input. 

Qn = quantity of non-tradable input. 

The indicators in the first row of Table 2.3 provide a measure of private profitability (D), or 

competitiveness, and are defined as the difference between observed revenue (A) and costs 

(B+C). Private profitability demonstrates the competitiveness of the agricultural system, 

given current technologies, prices for inputs and outputs, and policy interventions and market 

failures. The second row of the matrix calculates the measure of social profitability (H) 

defined as the difference between social revenue (E) and costs (F+G). Social profitability 

measures economic efficiency/ comparative advantage of the agricultural system. 
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2.4.3 Ratio Indicators 

The PAM framework can also be used to calculate important indicators for policy analysis. 

The computations of the following measures are established based on Appleyard (1987), 

Salman and Martini (2000), Chaudhry and Kayani (1999): 

a) Nominal Protection Coefficient on Output (NPCO) 

This ratio shows that the extent to which domestic prices for output differ from international 

reference prices. If NPCO is greater than one, the domestic farm gate price is greater than the 

international price of output and thus the system receives protection. On the contrary, if 

NPCO is less than one, the system is disprotected by policy. NPCO is expressed as:  

NPCO = (A)/(E) =( Pid * Qi)/( Pib * Qi )     (1) 
 

b) Nominal Protection Coefficient on Input (NPCI) 

This ratio shows how much domestic prices for tradable inputs differ from their social prices. 

If NPCI exceeds one, the domestic input cost is greater than the comparable world prices and 

thus the system is taxed by policy. If NPCI is less than one, the system is subsidized by 

policy. Using the PAM framework, NPCI is derived as: 

NPCI = (B)/(F) =( Pjd * Qj)/( Pjb * Qj)     (2) 

c) Effective Protection Coefficient (EPC) 

EPC is the ratio of value added in private prices (A-B) to value added in social prices (E-F). 

An EPC value of greater than one suggests that government policy protects the producers, 

while values less than one indicate that producers are disprotected through policy 

interventions. EPC is expressed as: 

EPC = (A-B)/(E-F) ={( Pid * Qi)-( Pjd * Qj)}/{( Pib * Qi)-( Pjb * Qj )} (3) 

d) Domestic Resource Cost (DRC)  

The DRC was brought into common use by Bruno (1972) specifically for the purpose of 

measuring comparative advantage. According to Bruno (1972) and Krueger (1966 and 1972), 

the economic efficiency in domestic resource use of a commodity system can be assessed by 

using this ratio. Since minimizing the DRC is equivalent to maximizing social profit, so, if 

the DRC ratio is less than one, the system uses domestic resources efficiently, thus has 

comparative advantage. If the DRC ratio is greater than one, then the system shows 
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inefficiency in domestic resource use and possesses a comparative disadvantage. The method 

of calculating the DRC ratio in the PAM framework is given as: 

DRC = (G)/(E-F) =( Pns * Qn)/{( Pib * Qi) –( Pjb * Qj)}    (4) 

e) Private Cost Ratio (PCR) 

PCR is the ratio of factor costs (C) to value added in private prices (A-B). This ratio measures 

the competitiveness of a commodity system at the farm level. The system is competitive if the 

PCR is less than one. Using the PAM framework the PCR can be expressed as: 

PCR = (C)/(A-B) =(Pnd * Qn)/{( Pid * Qi)-(Pjd * Qj)}    (5) 

2.4.4 Shadow Pricing of Inputs for PAM Analysis 

 Land – Rental value of per unit of land is applied for calculating the shadow price of 

land 

 Labor – Market wage rate is considered for shadow pricing because no substantial 

market imperfection exists in agricultural labor market 

 Working capital – Interest rate for working capital  

 Fertilizers– International prices are used to calculate the  import parity prices 

 Seed – Actual market price  

2.4.5 Assessment of the impact of fertilizer subsidies on financial profitability and 

production  

This has been done by using two different approaches such as (1) by using the experimental 

data from BRRI, and (2) by using farm-survey data.  

Approach 1: Using experimental data from BRRI 

The study has been conducted to find the yield maximizing level of fertilizer use by using the 

experimental data available from BRRI for Aus, Aman and Boro rice under HYVs.  This was 

achieved by modelling rice yield response function of fertilizer use from experimental 

stations, i.e., from BRRI. The modelling framework has been given in detail in the result and 

discussion part of this analysis. 

Approach 2: Modelling profitability of different crops at the farm level  

A profit function approach is used to examine impacts of prices and fixed factors on farmers‘ 
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resource allocation decisions. The basic assumption is that farm management decisions can 

be described as static profit maximization problem. Specifically, the farm household is 

assumed to maximize ‗restricted‘ profits from growing specific crops, defined as the gross 

value of output less variable costs, subject to a given technology and given fixed factor 

endowments.  

We specify used a flexible functional form, the translog function that approximates most of 

the underlying true technology. The general form of the translog profit function, dropping the 

ith subscript for the farm, is defined as:  
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where:  

‘ = restricted profit (total revenue less total cost of variable inputs) normalized by 

price of output (Py), 

P’j = price of the jth input (Pj) normalized by the output price (Py), 

j  = 1, fertilizer price, 

 = 2, labor wage, 

 = 3, animal power price, 

 = 4, seed price, 

Zl = quantity of fixed input, l, 

l = 1, area under specific crops, 

 = 2, experience, 

 = 3, irrigation cost, 

 = 4, education, 

 = 5, land fragmentation, 

v = random error, 

ln = natural logarithm, and 

0,j,jk, l, jl, and lt, are the parameters to be estimated. 

The corresponding share equations are expressed as, 
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where Sj is the share of jth input, Sy is the share of output, Xj denotes the quantity of input j 

and Y is the level of output. Since the input and output shares form a singular system of 

equations (by definition Sy - Sj = 1), one of the share equations, the output share, is dropped 

and the profit function and variable input share equations are estimated jointly using SURE 

procedure. The joint estimation of the profit function together with factor demand equations 

ensures consistent parameter estimates (Sidhu and Baanante, 1981).  

2.4.6 Determination of changing patterns of agricultural land use  

In this phase, we use time-series data of cropped areas of listed crops for all regions covering 

the period 1990 –2008. The data analysis involved several steps. First, the rate of change of 

individual crop area over time was estimated. Next, the determinants of land use of each crop 

were identified over time.  

To achieve the first task, the study computed growth rate of area cultivated for individual 

crop using semi-log trend function as follows: 

)1(ln 0 ititit TA   .  

Where A is the area cultivated by the ith crop (i = 1, 2, … n) in time t (t = 2000, … 2008), T 

is time and β is the growth rate (average annual compound growth rate), ln is the natural 

logarithm. 

Next, we develop a general model of farm production to examine the determinants of crop 

diversity and or area allocated to different crops. The farmer produces a vector Q of farm 

outputs using a vector of inputs X. The decision of choice, however, is constrained by a given 

production technology that allows combination of inputs (X) and an allocation of a fixed land 

area (A = A
0
) among j number of crops, given the characteristics of the farm (Z). The total 

output of each farmer i is given by a stochastic quasi-concave production function: 

),|,....( iiijkijkij ZAXXfQ         (1) 

where ε is the stochastic variable indicating impacts of random noise. It is assumed that fXk>0 

and fXXk<0. Each set of area shares (αj) among j crops sums to 1,  
J

j j Jj ,,....2,1,1  

which maps into the vector Q through physical input-output relationships. The choice of area 

shares implies the level of farm outputs. The profit of each farm i is given by: 
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where p is the vector of output prices and w is the vector of input prices.    

The farmer is assumed to have a von Neuman-Morgenstern utility function, U(W) defined on 

wealth W with UW>0 and UWW<0. The wealth is represented by the sum of initial wealth (W0) 

and the profit generated from farming (π). Therefore, the objective of each farm is to 

maximize expected utility as (Isik 2004): 

)3(),|,,,(( 0 ii ZAwpXQWEU   

Where, E is the expectation operator defined over ε. The choice variables in (3), the farm‘s 

input levels Xijk, are characterized by the first-order conditions 
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The second-order conditions are satisfied under risk aversion and a quasi-concave production 

function (Isik 2004). The optimal input mix is given by: 

)5(),|,,(**

iikjijkijk ZAUwpXX   

And the optimal output mix, depending on )( *

ijkX  is defined as: 

)6(),|),......( **

1

*

iiijkijij ZAXXfQ   

2.4.7 Factors affecting choice of crops 

To determine the factors affecting a farmer‘s choice of crops, we derive the equivalent wealth 

or income from the expected utility: 

)7(),|,,,(( 0 iiii ZAwpXQWEE   

This equivalent wealth or income in a single decision making period is composed of net farm 

earnings (profits) from crop production and initial wealth that is ‗exogenous‘ to the crop 

choices (W0), such as farm capital assets and livestock resources carried over from earlier 

period.  

Under the assumption of perfect market, farm production decisions are made separately from 

consumption decisions and the household maximizes net farm earnings (profits) subject to the 

technology and expenditure constraints (Benin et al. 2004). Therefore, production decision of 
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the farms, such as crop choices, are driven by net returns (profits), which are determined only 

by input and output prices, farm physical characteristics and socio-economic characteristics 

of the farm household (Benin et al. 2004). Therefore, the optimal choice of the household can 

be re-expressed as a reduced form function of input and output prices, market wage, farm 

size, initial wealth, and socio-economic characteristics of the farms:  

)8(),,,,( 0

**

iiikjii WAZwphh   

Eq. (8) forms the basis for econometric estimation to examine the factors affecting diversity 

of crops on household farms, an outcome of choices made in a constrained optimization 

problem. Diversity of crops (D) for each farm i is expressed in the following conceptual form 

(Benin et al., 2004): 

)9(),,,,(( 0

*

iiikjijii WAZwpDD   

Next we assume that factors affecting the choice of crops at the individual farm household 

level in a given period of time can be extended/aggregated to reflect land area allocated to 

various crops at the regional level over time as follows:  

 )10(),,,,(( 0
*

rtrtrtkrtjrtrjtrtrt WAZwpDD   

Where D represents the Shannon index of crop diversity at the regional level, r represents the 

rth region (r = 1, 2, 3, …. 17) and t represents time (t = 1, 2, … 18).   
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CHAPTER III 

FINANCIAL AND ECONOMIC PROFITABILITY OF CROPS 

Financial Profitability of Crops  

Financial profitability is a major criterion to make decision for producing any crop at farm 

level. It can be measured based on net return, gross margin and ratio of return to total cost. 

Financial profitability has been calculated using the farm survey data for different crops. The 

selected crops were rice (Boro, Aman), wheat, maize, lentil, mustard and jute.  

3.1 Estimation of Financial Profitability 

The estimates of yield and input coefficients of various crops are used in this exercise based 

on the information collected in the farm survey. The net financial returns of different crops 

have been estimated using the set of financial prices. The financial prices are market prices 

actually received by farmers for outputs and paid for purchased inputs during the period 

under consideration in this study. The financial returns are estimated in this exercise on the 

basis of full costing of inputs and variable costing of inputs. The cost items identified for the 

study were as follows:  

 Cost of human labour 

 Cost of draft/mechanical power 

 Cost of machinery inputs 

 Cost of material inputs 

 Interest on operating capital  

 Land use cost  

The returns from the crops have been estimated based on the value of main products and by-

products.  

3.1.1 Variable costs 

Cost of human labour 

Human labor cost is one of the major cost components in the production process. It is 

generally required for different operations such as land preparation, sowing and transplanting, 

weeding, fertilizer and insecticides application, irrigation, harvesting and carrying, threshing, 

cleaning, drying, storing etc. In order to calculate labour cost, the recorded man-days per 

hectare were multiplied by the wage per man-day for a particular operation. 
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Cost of machinery inputs 

The mechanical devices were mainly used for land preparation, carrying and threshing 

activities. These activities were mostly done by the power tiller and thresher on contract basis 

in cash or kind.  

Cost of material inputs 

In the production process, farmers use different types of material inputs such as seeds/ 

seedlings, manures, fertilizers, insecticides, irrigation etc. The inputs can be supplied from 

home/own sources and purchased from the markets. In our study, for calculating the cost of 

material inputs, the sum of actual costs of individual inputs used by the farmers from both 

own and purchased was considered.  

3.1.2 Fixed Costs 

Interest on operating capital 

Interest on operating capital was determined on the basis of opportunity cost principle. The 

operating capital actually represented the average operating cost over the period because all 

costs were not incurred at the beginning or at any single point of time. The cost was incurred 

throughout the whole production period, hence, at the rate of ten percent per annum interest 

on operating capital was computed.  

Land use costs 

Land use cost was calculated on the basis of opportunity cost of the use of land per hectare 

for the cropping period of four months. So, cash rental value of land has been used for cost of 

land use. 

3.1.3 Returns  

Gross return 

Per hectare gross return was calculated by multiplying the total amount of product and by-

product by their respective per unit prices.   

Net return 

Net return was calculated by deducting the total production cost from the total return or gross 

return. That is, Net return = Total return – Total production cost 
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Gross margin 

Gross margin is defined as the difference between gross return and variable costs. Generally, 

farmers want maximum return over variable cost of production. The argument for using the 

gross margin analysis is that the farmers are interested to get returns over variable cost. Gross 

margin was calculated on TVC basis. Per hectare gross margin was obtained by subtracting 

variable costs from gross return. That is, Gross margin = Gross return – Variable cost  

Undiscounted Benefit Cost Ratio (BCR) 

Average return to each taka spent on production is an important criterion for measuring 

profitability. So, undiscounted BCR was estimated as the ratio of gross return to gross cost 

per hectare. 

3.2 Financial Profitability of Selected crops 

In this section the financial profitability of selected crops have been presented and discussed.  

3.2.1 Financial Profitability of Boro  

Bangladesh possesses very fertile land in which diversified crops are grown, Various types of 

crops are produced in this country. These crops can be categorized into two - food crops and 

cash crops. Three types of paddy namely Aus, Aman and Boro and another cereal crop, wheat 

are produced in this country. Rice is the main staple food of the people of Bangladesh. Of 

different seasons, Boro shares about 57% of total rice production (BBS estimate 2008-09). 

Production of Boro largely depends on the use of fertilizers, irrigation, pesticides etc. The 

government spends huge amount of treasury money for giving subsidy to the farmers on 

different inputs such as fertilizer, irrigation etc. to achieve self sufficiency in the production 

different types of rice crop.  

Planting and harvesting time of Boro are December to February and April to June 

respectively. There are three types of Boro namely-Local Boro, High Yielding Variety 

(HYV) Boro and Hybrid Boro. Presently HYV Boro ranks top in the list of paddy production 

all over the country. However, the financial profitability of HYV Boro has been estimated by 

different regions based on land elevations and farm sizes. The regions are  high land of north-

western region (NW), medium land of central region (C), southern region (S), low land of 

central region (C) and low land of haor region (H). The results are presented in Table 3.1. 

Results show that the per hectare net financial return ranged from Tk. 20 to 26 thousand and 

undiscounted BCRs ranged from 1.20 to 1.29 irrespective of land elevations in all the 
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regions. It is observed that the yield was the highest in the medium land of central region at 

Mymensingh but the average sale price was the lowest in the same region. However, per 

hectare net return varies slightly within the farm size and also among the regions (Table 3.2). 

The net returns are high for marginal farm in all regions except the haor region. The 

undiscounted BCR is 1.30 at haor region for marginal farm which is higher in compare to 

small medium and large farm in other regions. The yield and net returns by land elevations 

and farm sizes were not statistically significant.   

Table 3.1: Financial profitability of HYV Boro according to land elevation by region 

Land elevation 

and region 

Yield 

(T/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variabl

e cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undisc

oun-

ted 

BCR 

High Land (NW) 6.038 16,895.24 109,543.66 55,960.10 87,310.75 53,583.60 22,232.91 1.25 

Medium (C)  6.750 15,687.78 121,188.24 74,209.70 100,529.57 46,978.50 20,658.67 1.21 

Medium (S) 5.365 17,939.90 113,634.56 66,476.00 93,012.68 47,158.60 20,621.88 1.22 

Low (C) 6.257 17,436.26 119,207.90 52,905.20 92,650.55 66,302.70 26,557.36 1.29 

Low (Haor) 5.575 16,698.27 98,139.71 52,985.60 76,015.47 45,154.10 22,124.24 1.29 

χ
2
 1.08      1.19  

 

Table 3.2: Financial profitability of HYV Boro according to farm size by region 

Region Farm 

category 

Yield 

(MT/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variabl

e cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undis

coun-

ted 

BCR 

North-

western 

 

Marginal 6.041 16,982.35 110,535.06 53,023.43 83,982.82 57,511.63 26,552.24 1.32 

Small 6.083 16,615.99 109,059.47 55,656.01 86,936.67 53,403.46 22,122.80 1.25 

Medium 

and large 
5.981 17,153.50 109,287.93 58,779.30 90,540.60 50,508.63 18,747.33 1.21 

χ
2
 

 
0.01      1.18  

Mediu

m (C)  

 

Marginal 6.981 15,447.30 122,209.10 70,701.35 96,441.88 51,507.75 25,767.22 1.27 

Small 
6.961 15,690.63 124,220.83 79,593.68 

106,283.5

2 
44,627.15 17,937.31 

1.17 

Medium 

and large 
6.309 15,918.45 117,077.32 72,080.12 99,921.57 44,997.20 17,155.75 1.17 

χ
2
 

 
0.12      1.96  

Mediu

m (S) 

 

Marginal 5.325 17,900.00 114,693.10 67,194.97 94,109.50 47,498.20 20,583.60 1.22 

Small 5.241 18,100.00 114,030.30 70,276.58 97,268.10 43,753.70 16,762.10 1.17 

Medium 

and large 
5.525 17,800.00 112,191.60 62,065.02 87,782.00 50,126.60 24,409.60 

1.28 

χ
2
 

 
0.02      1.19  

Low 

(C) 

 

Marginal 6.313 17,800.00 122,801.60 52,335.17 96,340.70 70,466.40 26,460.90 1.27 

Small 6.215 17,500.00 118,394.20 52,850.42 91,517.50 65,543.80 26,876.70 1.29 

Medium 

and large 
6.248 17,000.00 116,745.00 53,479.85 90,419.10 63,265.20 26,325.90 

1.29 

χ
2
  0.00      0.14  

Low 

(Haor) 

 

Marginal 5.522 16,559.57 98,428.44 53,810.20 76,006.31 44,618.20 22,422.13 1.30 

Small 5.586 16,605.72 99,700.20 54,637.40 78,954.17 45,062.80 20,746.03 1.26 

Medium 

and large 
5.457 16,467.85 98,063.13 51,442.70 74,521.88 46,620.40 23,541.25 

1.32 

χ
2
  0.01      1.15  
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Farmers produce different varieties of HYV Boro in all over the country. The varieties are 

mostly BR 16, BR 26, BRRI dhan 28, BRRI dhan 29 and Hybrid Boro. The yield and price 

varied by varieties, hence in turn this affected net return and BCR. The results show that the 

sale price of BRRI dhan 29 was the highest all over the countries but its yield was lowest in 

north-western region. The sale price, net return and BCR were lowest for Hybrid Boro in 

medium and low land but yield was higher than that of BRRI dhan 29 for medium land 

(Table 3.3, 3.4 & 3.5). The results of average yield and net returns based on the varieties were 

not found statistically different.  

Table 3.3: Financial profitability of high land HYV Boro according to variety in north-

western region (Dinajpur, Rajshahi) 

Varieties Yield 

(MT/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variabl

e cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undisc

oun-

ted 

BCR 

BR16 6.184 16,451.52 109,955.40 56,452.9 91,054.30 53,502.5 18,901.10 1.21 

BRRI dhan28 6.077 16,385.69 104,127.20 52,542.2 87,232.70 51,585.0 16,894.50 1.19 

BRRI dhan29 5.408 18,075.00 103,075.90 62,113.8 85,712.60 40,962.1 17,363.30 1.20 

χ
2
 0.21      0.14  

 

Table 3.4: Financial profitability of medium land HYV Boro according to variety 

(Mymensingh, Kushtia) 

Varieties Yield 

(MT/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variabl

e cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undisco

un-ted 

BCR 

BR26 5.435 17,893.52 115,272.70 64817.7 92,179.10 50455.0 23,093.60 1.25 

Hybrid Boro 6.052 15,013.88 98,195.10 60111.8 86,314.60 38083.3 11,880.50 1.14 

BRRI dhan28 5.718 16,343.31 110,573.70 63090.7 90,409.00 47483.0 20,164.80 1.22 

BRRI dhan29 6.383 15,319.12 104,873.80 56045.2 82,146.30 48828.7 22,727.60 1.28 

χ
2
 0.27      3.36  

Table 3.5: Financial profitability of low land Hybrid and HYV Boro according to 

variety in haor region (Kishoreganj, Sunamganj, Habiganj and Netrokona) 

Varieties Yield 

(MT/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variabl

e cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undisco

un-ted 

BCR 

Hybrid Boro 6.281 15,336.94 104,594.40 58042.8 88,846.90 46551.5 15,747.50 1.18 

BRRI dhan28 5.211 16,517.32 94,898.80 52815.1 77,828.50 42083.6 17,070.20 1.22 

BRRI dhan29 5.517 16,953.31 101,496.90 54931.4 84,119.70 46565.5 17,377.20 1.21 

χ
2
 0.71      0.21  

It was found that the variable costs of Boro production in most cases were around 60 to 65 

percent of total cost and  fixed costs were 40 to 35 percent of total cost. The major portions of 

variable costs were incurred for material inputs and human labor cost, however these costs 

were marginally differed among the regions based on land elevation. The calculations of 
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costs and returns according to different components have been shown in the Appendix Tables 

in details. 

The financial profitability was found to be highest for marginal farms in all types of land 

elevations in all regions. The plausible reason is that the management of marginal farms 

performed in such a way as to maximize yield and minimize cost through intensive 

cultivation of their landholdings. However, the sale price differed among the farm categories. 

The net return and gross margin were positive and BCRs are higher than 1 which indicates 

that HYV Boro production is profitable for the all categories of farmers.  

3.2.2 Financial Profitability of Aman  

The paddy which is harvested in the month of November and December is said to be Aman 

paddy. Two types of Aman paddy are grown in this country. One is called broadcast Aman 

which is sown in the month of mid March to mid April in the low lands and another is 

transplant Aman, which is planted during late June to August. All types of land excepting low 

lands are brought under Aman cultivation where planting of seedlings is possible. It is purely 

a tropical monsoon rain dependent crop. Aman is the most important cereal crop which 

shares about 37% of total rice production (BBS estimate 2008-09). The production of Aman 

largely depends on the use of fertilizers, irrigation etc. High yielding variety (HYV) Aman 

has been originated for its high yielding capacity. HYV Amans are transplanted generally in 

the flood free zone. It is a country of tropical monsoon rain. Monsoon rain occurs normally in 

the month of June to September. However the condition of Bangladesh is blissful for growing 

Aman paddy. Aman paddy is a mainly rain dependent crop, but if requires the farmers apply 

supplementary irrigation for ensuring productivity. If nature favours, farmers get a good 

harvest.  

The financial profitability of Aman has been estimated based on technology such as rainfed 

Aman and supplementary irrigated Aman among the various regions and also according to 

the farm categories in which results are shown in Tables 3.6 and 3.7. It infers from the tables 

that the costs and returns are varied as per technology and according to farm categories also, 

but net return is positive and undiscounted BCR is greater than 1ireespective of regions and 

technology. The highest net return and BCR (Tk. 18636.42 and BCR 1.43) were found in 

southern region for rainfed Aman. The net return and BCR are higher for supplementary 

irrigated Aman in compare to rainfed Aman in north-western region. Though the production 

cost is high for supplementary irrigated Aman, return is also high due to higher yield.  



33 

Table 3.6: Financial profitability of HYV Aman according to technology by region 
 

Aman Yield 

(T/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undisc

oun-

ted 

BCR 
Rainfed (NW) 4.24 16,173.98 73,874.83 45,383.25 66,911.07 28,491.58 6,963.76 1.10 

Rainfed (S) 3.62 15,945.42 62,150.70 22,776.38 43,414.28 39,374.33 18,736.42 1.43 

Supp. Irrigation 

(NW) 
4.94 15,045.16 81,253.40 48,581.60 71,372.02 32,671.79 9,881.39 1.14 

Aromatic (Djp) 3.23 27,333.33 88,645.54 36,719.60 65,955.43 56,070.50 22,690.11 1.34 

χ2 3.95 
     

27.21***  

*** Significant at 10% level (p<0.01) 

Table 3.7: Financial profitability of HYV Aman according to technology and farm size 

by region 

Region Farm 

Type 

Yield 

(MT/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undisc

oun-

ted 

BCR 

North-

western 

(Rainfed)  

Marginal 4.25 16,142.86 72,100.54 45,671.14 67,069.42 26,429.40 5,031.13 1.08 

Small 4.12 16,440.00 73,631.25 44,030.36 65,387.62 29,600.89 8,243.64 1.13 

Medium 

& large 
4.34 15,965.52 75,806.31 46,318.22 68,124.03 29,488.09 7,682.28 1.11 

χ
2
 

 
0.03      6.15**  

Southern 

(Rainfed)  

Marginal 3.72 15,600.00 62,414.30 21,138.18 43,149.60 41,276.15 19,264.70 1.45 

Small 3.56 16,100.00 61,301.20 24,044.18 44,248.30 37,257.04 17,052.90 1.39 

Medium 

& large 
3.57 16,200.00 62,955.50 23,475.16 42,633.00 39,480.32 20,322.40 1.48 

χ
2
 

 
0.02      2.31  

North-

western 

(Supp. Irri.)  

Marginal 5.03 15,017.68 82,359.33 47,317.97 70,513.80 35,041.36 11,845.53 1.17 

Small 4.85 15043.48 79789.63 48188.0 70820.77 31601.7 8968.86 1.13 

Medium 

& large 
4.95 15,043.48 79,789.63 48,187.96 70,820.77 31,601.67 8,968.86 1.12 

χ
2
 

 
0.24      4.19*  

* Significant at 10% level (p<0.10) 

 

Table 3.8: Financial profitability of HYV Aman according to technology and variety  

Technology Variety Yield 

(T/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha

) 

Undisc

oun-ted 

BCR 

R
ai

n
-f

ed
 

BR51 4.17 16126.76 74442.9 46083.7 67516.8 28359.2 6926.1 1.10 

LV 3.91 15908.06 68195.9 32093.0 55850.3 36102.9 
12345.

6 
1.22 

BR11 3.18 15794.87 54010.9 21206.9 43790.1 32804.0 
10220.

8 
1.23 

 χ
2
 0.86      6.19**  

S
u

p
p

. 

Ir
r 

BR32 5.08 15091.83 85439.6 57221.5 75687.0 28218.1 9752.6 1.13 

BR11 4.74 14981.93 76009.4 41290.0 68422.3 34719.3 7587.1 1.11 

Z-test 0.46 
     

1.7*  

* Significant at 10% level (p<0.10) 

Aromatic Aman was also found highest profit producing Aman paddy. The results shown in 

Tables 3.6, 3.7 and 3.8 reflect the BCRs of Aman paddy by region and farm categories as 
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well. BCRs play an important role in deciding the production of a commodity, because it 

determines whether producers will continue the production of the crop. If it is greater than 

one, it means that the producer becomes benefited and farmers will be interested to continue 

the production of the crop; and if it is less than one, they will quit the production of the crop. 

It is seen from the Tables 3.6, 3.7 and 3.8 that the BCRs of Aman are greater than 1, which 

means that farmers get some profit from the production of Aman paddy. It was found that the 

yield variations were not significant among the regions and varieties. But, the net returns 

were differ significantly among the regions and also varieties due to variation in production 

variable costs and fixed cost. The comparison of BCRs between rainfed and supplementary 

Aman paddy shows that the BCRs for the latter are higher than those for the former. So, it 

can be concluded that the production of supplementary irrigated Aman paddy can be 

encouraged from the view point of benefit for the farmers.  

3.2.3 Financial Profitability of Wheat 

Wheat is a winter crop. Wheat seeds are sown in the month of November to mid December. 

Harvesting time of the crop is March to April. For the profitability analysis, wheat production 

technologies are classified into rainfed or supplementary irrigated technology and irrigated 

technology. In practice, the difference between the two is probably less pronounced than 

other crops, since irrigated wheat receives on average only 2-3 irrigations. Nonetheless, 

assured availability of irrigation water does influence crop management practices by reducing 

the risk of drought and justifying use of higher levels of purchased inputs, especially 

fertilizer. It was found from the financial profitability that the costs and returns varied 

according to technology and also by region. Due to this variation, the net return and BCRs are 

also different by regions. The net return and BCR were highest in north-western region and 

lowest in the south-central region with supplementary irrigated technology (Table 3.9). But, 

the small farms were highest net return earner in north-western region though the 

medium/large farms in south-central region. It is revealed that the net returns were found 

positive and benefit cost ratios were greater than 1 irrespective of farm size and regions. 

However, the values of these estimates do not exhibit any pattern according to technology, 

farm size and region. Thus, the findings indicate that the production of wheat is feasible in 

terms of net returns and BCRs with asymmetric values in all the regions regardless of farm 

size and technology (Table 3.10, 3.11, 3.12). 
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Table 3.9: Financial profitability of HYV Wheat according to technology by region 

Wheat 

technology 

Yield 

(T/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variabl

e cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undisco

un-ted 

BCR 

Irrigated (NW) 3.89 18677.43 75105.96 41210.3 63108.35 33895.6 11997.61 1.19 

Supp. Irrigated 

(NW) 
4.27 18881.19 83149.44 44988.0 68636.70 38161.4 14512.74 1.21 

Supp. Irrigated 

(SC) 
4.55 18354.22 87218.62 46796.7 78975.25 40421.9 8243.37 1.10 

χ
2
 1.01      19.73***  

*** significant at 1% level (p<0.01) 
  

Table 3.10: Financial profitability of HYV Wheat according to farm size in north-

western region (Dinajpur, Thakurgaon) 
 

Farm Type 
Yield 

(T/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variabl

e cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undiscou

n-ted 

BCR 

Marginal 3.82 18619.66 73554.61 40520.2 62705.62 33034.4 10848.99 1.17 
Small 4.06 18650.29 77874.59 42532.1 64198.65 35342.5 13675.94 1.21 
Large+Medium 3.82 18766.07 74039.04 40646.8 62465.11 33392.2 11573.93 1.19 

χ
2
 1.11      2.26  

 

Table 3.11: Financial profitability of supplementary irrigated HYV Wheat according to 

farm size (Faridpur, Rajshahi) 
 

Farm 

type 

Yield 

(T/ha) 

Sale price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net return 

(Tk/ha) 

Undiscoun-

ted BCR 

Marginal 4.43 18726.35 85861.98 46300.5 74565.31 39561.5 11296.68 1.15 

Small 4.41 18359.79 83983.31 44776.7 76091.15 39206.6 7892.16 1.10 

Large+M

edium 
3.94 16602.62 76700.14 41649.2 67651.75 35050.9 9048.39 1.13 

χ
2
 0.33      2.51  

 

Table 3.12: Financial profitability of HYV Wheat according to technology and variety  

Wheat 

variety 

Yield 

(T/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undis

coun-

ted 

BCR 

Irrigated         

China3 4.04 17633.33 75462.00 44192.7 59505.50 31269.3 15956.50 1.27 

Shotabdi 3.92 20685.06 84779.10 41296.3 69498.70 43482.8 15280.40 1.22 

Prodip 4.19 17549.02 74765.30 39107.6 66769.30 35657.6 7995.90 1.12 

χ
2
 0.07      6.09**  

Supplementary Irrigated 

HYV Wheat 4.37 17653.23 80978.70 53834.0 71070.90 27144.6 9907.80 1.14 

Shotabdi 4.29 18169.30 81521.40 47366.5 67220.60 34154.9 14300.80 1.21 

Prodip 4.27 18881.19 83149.40 44988.0 68636.70 38161.4 14512.70 1.21 

χ
2
 0.01      1.62  

** significant at 5% level (p<0.05) 
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3.2.4 Financial Profitability of Maize 

Maize is a cereal crop. Its sowing time is mid October to December and reaping time is April 

to May. In the recent years, the cultivation of maize is increasing rapidly due to high demand 

of the crop in the market.  

Maize production is profitable based on net returns and undiscounted BCR in the north-

western region. Table 3.13 shows that the net returns and BCRs for marginal farms are found 

to be higher followed by medium/large farms and small farms. The net returns per hectare 

were Tk. 19,633.17, Tk. 14,699.51 and Tk. 17,687.20 for marginal, small and medium/large 

farms respectively. However, there were not found large deviation among the farm types and 

also in the districts of the north-western region.  

Table 3.13: Financial profitability of HYV winter Maize according to farm size in 

north-western region (Dinajpur, Lalmonirhat) 
 

Region 

and 

farm 

type 

Yield 

(T/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variabl

e cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undiscou

nted 

BCR 

North-

western 
6.23 15,793.18 101,772.66 51,105.68 84,393.72 50,672.89 17,378.94 1.21 

Marginal 6.18 16,248.16 103,399.44 51,487.78 83,746.27 51,911.66 19,653.17 1.23 

Small 6.33 15,340.91 100,900.94 52,299.88 86,201.43 48,601.06 14,699.51 1.17 

Medium & 

Large 
6.18 15,778.07 101,035.32 49,529.37 83,348.12 51,505.95 17,687.20 1.21 

χ
2
 0.01 

   
 

 
1.38 

 

 

 

3.2. 5 Financial Profitability of Lentil 

The period of sowing of the crop is mid October to November and its harvesting time is 

February to March. 

It is revealed from the Table 3.14. that the net return and BCR were highest for large farms in 

both Natore and Bogra districts but the values were lower in case of all types of farms at 

Natore district of north-western region. The yield and sale price were higher in Natore but the 

cost of production was also high in comparison to Bogra distict. The positive net return and 

BCR indicate that the Lentil production is financially profitable in the north-western region 

of Bangladesh. The detailed cost of production is included in the appendix tables.  
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Table 3.14: Financial profitability of Lentil according to farm size in north-western 

region (Natore, Bogra) 

Region & 

farm type 

Yield 

(T/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undisco

un-ted 

BCR 

Lentil (NW) 1.16 49,344.05 60,082.63 32,091.40 50,731.45 27,991.28 9,351.18 1.18 

Marginal 1.10 50,478.26 58,246.94 31,336.40 49,867.57 26,910.53 8,379.37 1.17 

Small 1.17 48,546.43 59,570.75 32,123.60 50,825.69 27,447.14 8,745.06 1.17 

Medium & 

Large 
1.22 49,028.17 62,371.28 32,793.23 51,478.09 29,578.06 10,893.20 1.21 

χ
2
 0.19 

 
    1.49  

 

3.2.6 Financial Profitability of Mustard 

Mustard seed is sown in the month of mid October to November. Its harvesting time is late 

January to late February. It is observed from the Table 3.15 that the mustard production is 

profitable based on the net return and BCR in the central region of Bangladesh. The net 

return and BCR were high for small farms in both the districts of central region in 

Bangladesh. But these values were less in Sirajganj than in Tangail in case of all types of 

farms. It is also found that the yield is low and cost of production is high at Sirajganj which 

can be attributed to low return and BCR of mustard. The details of costs and returns analysis 

have been shown the appendix tables. The findings suggest that mustard production is highly 

profitable for all types of farm.  

Table 3.15: Financial profitability of Mustard according to farm size in central region 

(Tangail, Sirajganj) 

Region and 

farm type 

Yield 

(T/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variabl

e cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undisco

un-ted 

BCR 

Mustard 

(C) 1.48 47,846.19 74,017.62 31,729.49 55,160.22 42,288.13 18,857.41 1.34 

Marginal 1.41 48,560.71 72,291.86 31,268.57 55,017.49 41,023.29 17,274.38 1.31 

Small 1.50 47,853.57 74,974.93 30,847.96 53,950.15 44,126.96 21,024.78 1.39 

Medium & 

Large 

1.52 47,124.29 74,786.08 33,071.93 56,513.01 41,714.15 18,273.07 1.32 

χ
2
 0.11      0.74  

3.2.7 Financial Profitability of Jute 

Jute is a natural fiber extracted from mainly two plant varieties named Olitarius (Tossa Jute) 

and Capsularis (White jute). The jute that grows in relatively low land and is sown during the 

period of March and April is called Capsularis, and the jute usually planted during the period 

of April and May is said to be Olitorius. The most significant characteristics of jute are that it 

is free from health hazards and environment pollution. It is also versatile, durable, reusable, 

cheap and superior to synthetics. It is regarded as the best natural substitute for nylon and 
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polypropylene. Recently it has been termed as the major solution for the eco-friendly product 

of tomorrow (BBS, 2010). The financial profitability of jute has been analyzed for central 

region at Kishoreganj distrct and south-central region at Faridpur district. The farmers of 

Kishorganj produced Tossa jute (Deshi) and the farmers of Faridpur produced white jute 

(HYV jute). It was observed from the Table 3.16 that the price variation of Jute was large due 

to diverse varieties in the two regions. The net return and BCR were high for HYV jute at 

south-central region, while these were low in central region at Kishoreganj due to Deshi jute. 

The variations in net returns among the farm types in both the regions were not statistically 

significant. It is revealed that the HYV jute production is more profitable than the production 

of deshi Jute.  Therefore, HYV jute production deserves to be encouraged in both the regions.  

Table 3.16: Financial profitability of Jute by region (Kishorganj, Faridpur) 
 

Region Yield 

(T/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undisc

oun-

ted 

BCR 

Kisoreganj (C) 2.34 28,433.33 79,811.37 46,950.22 68,022.97 32,861.18 11,788.47 1.17 

Faridpur (SC) 2.50 44,666.67 119,491.0 62,812.10 96,689.40 56,678.90 22,801.60 1.24 

Z test 0.52      5.05***  

*** significant at 1% level (p<0.01) 

 

Table 3.17: Financial profitability of Jute according to farm size by districts  

Items Yield 

(T/ha) 

Sale price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undiscou

n-ted 

BCR 

South-central 

(Faridpur) 
2.50 44,666.67 119491.0 62812.1 96689.4 56678.9 22801.6 1.24 

Marginal 2.56 44,700.00 122,437.10 65,413.12 99,813.40 57,023.99 22,623.70 1.23 

Small 2.55 43,100.00 117,638.60 63,428.75 97,303.50 54,209.81 20,335.10 1.21 

Medium & 

Large 
2.38 

46,200.00 118,635.80 59,846.65 93,251.80 58,789.13 25,384.00 
1.27 

χ2 0.09      0.66  

Central 

(Kishorganj) 
2.34 

28,433.33 79,811.37 46,950.22 68,022.97 32,861.18 11,788.47 
1.17 

Marginal 2.30 27,900.00 76,974.60 43,581.20 66,150.80 33,393.40 10,823.90 1.16 

Small 2.37 28,500.00 80,613.20 49,300.50 70,373.60 31,312.70 10,239.60 1.15 

Medium & 

Large 
2.37 

28,900.00 81,846.30 47,969.00 67,544.50 33,877.40 14,301.90 
1.21 

χ
2
 0.01      1.21  

3.2.8 Sensitivity analysis of crop production 

The profitability analysis which is discussed in the earlier section is a measure of production 

efficiency. This type of measure generates static information regarding comparative 
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advantages of one alternative over another. Static analysis fails to generate information 

regarding the disadvantaged group. The sensitivity analysis in this case is important since the 

results may change due to changes in resource endowments, production technology, market 

forces and government policies. It may be worthwhile to examine the degree to which the 

efficiency measures estimated under the set of baseline assumptions are likely to be affected 

by changes in the values of key parameters. The following section highlights how changes of 

market price of output, fertilizer and yield affect the static situation, which is expected to 

prevail over the longer run.  

The figures in Table 3.18 show the changed net financial returns for the selected crops due to 

changes in output price and yield. The sensitivity analysis of financial returns is found that 

the net financial returns are highly sensitive to changes in output price and yield. But the net 

returns are found weakly sensitive to the changes in fertilizer prices and especially changes in 

urea price for all crops irrespective of land elevation and technology. It is revealed that the 25 

percent change in fertilizer price or 50 percent changes in urea price puts scantly effect on 

changed net returns from all crops except rainfed aman and supplementary irrigated aman in 

north-western region. Therefore, price-support and input-support policies are desired to 

encourage crop production in Bangladesh. 
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Table 3.18: Effect of financial profitability due to changes in output price, yield and price of fertilizer for selected crops in Bangladesh 

 
Crops Region and 

technology 

Base Case 
Changes in Output Price Changes in Yield 

Changes in price of Fertilizer 

(Urea, TSP and MP) 
Changes in price of Urea 

Net returns/ha -20% +20% -10% +10% +25% -25% +50% -50% 

Changed net returns Changed net returns Changed net returns Changed net returns 

HYV Boro High Land (NW) 
22232.91 

1991.70 

(-91.04) 

42474.10 

(91.04) 

12192.60 

(-45.16) 

32273.20 

(45.16) 

20565.80 

(-7.50) 

23900.00 

(7.50) 

20992.00 

(-5.58) 

23473.80 

(5.58) 

Medium (C)  
20658.67 

-468.60 

(-102.27) 

41786.00 

(102.27) 

10120.90 

(-51.01) 

31196.50 

(51.01) 

18864.10 

(-8.69) 

22453.30 

(8.69) 

18953.20 

(-8.26) 

22364.20 

(8.26) 

Medium (S) 
20621.88 

1590.50 

(-92.29) 

39653.30 

(92.29) 

11214.60 

(-45.62) 

30029.20 

(45.62) 

18127.40 

(-12.10) 

23116.40 

(12.10) 

18938.40 

(-8.16) 

22305.40 

(8.16) 

Low (C) 
26557.36 

4731.60 

(-82.18) 

48383.20 

(82.18) 

15641.50 

(-41.10) 

37473.30 

(41.10) 

24753.00 

(-6.79) 

28361.80 

(6.79) 

25203.40 

(-5.10) 

27911.40 

(5.10) 

Low (H) 
22124.24 

5925.40 

(-73.22) 

38323.00 

(73.22) 

15234.70 

(-31.14) 

29013.70 

(31.14) 

20193.20 

(-8.73) 

24055.20 

(8.73) 

20709.20 

(-6.40) 

23539.20 

(6.40) 

HYV Aman 

Rainfed (NW) 6963.76 

-6736.70 

(-196.74) 

20664.30 

(196.74) 

122.20 

(-98.25) 

13805.40 

(98.25) 

5001.30 

(-28.18) 

8926.30 

(28.18) 

5483.10 

(-21.26) 

8444.50 

(21.26) 

Rainfed (S) 18736.42 

7197.20 

(-61.59) 

30275.60 

(61.59) 

12976.10 

(-30.74) 

24496.70 

(30.74) 

18187.10 

(-2.93) 

19285.70 

(2.93) 

18281.20 

(-2.43) 

19191.60 

(2.43) 

Supp. Irrigation 

(NW) 
9881.39 

-5000.40 

(-150.60) 

24763.20 

(150.60) 

2433.60 

(-75.37) 

17329.20 

(75.37) 

7678.70 

(-22.29) 

12084.10 

(22.29) 

7708.80 

(-21.99) 

12054.00 

(21.99) 

Aromatic (Djp) 
29288.90 

16351.00 

(-44.17) 

42226.80 

(44.17) 

25298.40 

(-13.62) 

33279.40 

(13.62) 

28413.90 

(-2.99) 

30163.90 

(2.99) 

28753.90 

(-1.83) 

29823.90 

(1.83) 

Wheat 

Irrigated (NW) 11997.61 

-2198.70 

(-118.33) 

26193.90 

(118.33) 

5085.10 

(-57.62) 

18910.10 

(57.62) 

10289.60 

(-14.24) 

13705.60 

(14.24) 

10758.00 

(-10.33) 

13237.20 

(10.33) 

Supp.Irrigated 

(NW) 

14512.74 -1325.20 

(-109.13) 

30350.60 

(109.13) 

6749.60 

(-53.49) 

22275.80 

(53.49) 

13098.70 

(-9.74) 

15926.70 

(9.74) 

13649.30 

(-5.95) 

15376.10 

(5.95) 

Supp.Irrigated 

(SC) 
8243.40 

-8472.60 

(-202.78) 

24959.40 

(202.78) 

-110.20 

(-101.34) 

16597.00 

(101.34) 

6467.60 

(-21.54) 

10019.20 

(21.54) 

6814.90 

(-17.33) 

9671.90 

(17.33) 

Maize Winter (N-W) 
17378.90 

-3002.10 

(-117.27) 

37759.90 

(117.27) 

6833.40 

(-60.68) 

27924.40 

(60.68) 

14357.90 

(-17.38) 

20399.90 

(17.38) 

15549.80 

(-10.52) 

19208.00 

(10.52) 

Lentil (N-W) 
9351.18 

-3473.90 

(-137.15) 

22176.30 

(137.15) 

2258.90 

(-75.84) 

16443.50 

(75.84) 

7247.90 

(-22.49) 

11454.50 

(22.49) 

7500.50 

(-19.79) 

11201.90 

(19.79) 

Mustard Central 
18857.41 

5086.30 

(-73.03) 

32628.50 

(73.03) 

12149.20 

(-35.57) 

25565.60 

(35.57) 

17003.50 

(-9.83) 

20711.30 

(9.83) 

17208.20 

(-8.75) 

20506.60 

(8.75) 

Jute Central 

11788.44 

-1561.30 

(-113.24) 

25138.10 

(113.24) 

5107.60 

(-56.67) 

18469.20 

(56.67) 

10899.70 

(-7.54) 

12677.10 

(7.54) 

10919.60 

(-7.37) 

12657.20 

(7.37) 

South-central 
22801.63 

594.80 

(-97.39) 

45008.40 

(97.39) 

11742.90 

(-48.50) 

33860.30 

(48.50) 

21871.50 

(-4.08) 

23731.70 

(4.08) 

21872.70 

(-4.07) 

23730.50 

(4.07) 

Figures in parentheses indicate changed in percentag
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3.3 Economic Profitability of Selected Crops 

3.3.1 Policy Analysis Matrix (PAM) 

In literature two types of methodology are found to measure policy impact of trade, price 

policy incentives and comparative advantage analysis. One is for private and social cost of 

public sector investment that is project. Standard measure in this approach includes the 

benefit cost analysis for project through Internal Rate of Return (IRR), Net Present Value 

(NPV) and Benefit Cost Ratio (BCR) (Gitinger, 1982, Kanapiran and Fleming, 1999). 

Another methodology focuses on the static effects of price distorting policies. Standard 

measure in this approach includes Nominal Protection Coefficient (NPC), Effective 

Protection Coefficient (EPC) and Domestic Resource Cost (DRC). However, the efficacy of 

both agricultural price policies and public investments in agriculture can be measured by one 

unique approach that is the Policy Analysis Matrix (PAM) approach. It provides a complete 

and consistent coverage to all policy influences on costs and returns of agricultural 

production. PAM shows the individual and collective effects of price and factor policies. In 

our study we have selected PAM approach for measuring the policy effects, incentives, and 

comparative advantage. 

3.3.2 Data requirement for different element of PAM 

Estimating PAM needs comprehensive set of data. The basic pieces of information needed for 

constructing a PAM are outputs, inputs, and the market and social prices of inputs and 

outputs. For this study data were collected from field survey, different national and 

international published and unpublished secondary sources. Inputs were divided into two 

categories: (a) Traded intermediate inputs and (b) Non-traded intermediate inputs. 

(a) Traded Intermediate Inputs: 

Traded intermediate inputs are either imported or exported. In the case of Bangladesh, as seen 

in the financial analysis, different type of fertilizers, viz., Urea, TSP and MP were used for 

rice and non-rice crop production. We have considered these as traded intermediate inputs. 

Irrigation equipment is also traded intermediate inputs, but detailed cost of production figure 

for irrigation equipment was not available. Therefore, irrigation equipment was not 

considered as traded intermediate input, only fertilizers were considered as traded 

intermediate inputs. The costs of fertilizers were measured by border price (import parity) at 

farmers‘ level.  
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However, we have used import parity price for social valuation and converted FOB price to 

CIF at Chittagong port by adding the freight cost to the FOB prices of fertilizers. The extent 

of distortions in the exchange rate caused by trade policies/exchange rate policies can be 

measured by comparing the actual exchange rate with the estimated free-trade equilibrium 

rate (Krueger et al., 1991). An alternative way of estimating the extent of distortions of 

domestic currency is through estimation of the standard conversion factor (SCF). SCF 

represents the ratio of the official exchange rate (OER) to the equilibrium exchange rate 

(EER). Moreover, the reciprocal of SCF also indicates the degree of misalignment in foreign 

currency in the economy. Shahabuddin et.al, 2002 and Shilpi, 1998 emphasized the need for 

estimating shadow exchange rate because of distortions in the official exchange rate. 

However, in this study we have used average official exchange rate of 2010-2011, which was 

taken from Economic Trend, a publication of Bangladesh Bank. The average was Tk. 71.17 

per US dollar. This was fairly reasonable because the exchange rate policy of the recent years 

was market oriented, though there exists a curb market rate. We have collected FOB price for 

urea (Ukraine), TSP (US Gulf ports) and MP (Morocco) also from Economic Trend of the 

Bangladesh Bank. Freight and domestic handling cost were collected from Rashid (2009) and 

extended to 2010-11 using the non-agricultural wholesale price indices. The detailed 

calculation of import parity border price of fertilizer is presented in Appendix Table 3.29. 

(b) Non-Traded Intermediate Inputs: 

In Bangladesh, unskilled agricultural labour, machinery. seed, manure, insecticide, land, 

irrigation charge and interest on operating capital are generally considered as non-traded 

intermediate inputs and domestic resources because these components do not usually enter 

into the international market. The costs of these inputs were collected from field survey. For 

social valuation of these costs and prices of non-tradable inputs, the specific conversion 

factors were used. For constructing social budget, we used specific conversion factors 0.75, 

0.86 for labour and irrigation charge, respectively and full social costs of seed/seedlings, 

insecticide and manure in this study (see Shahabuddin and Dorosh, 2002; BRF, 2005). 

Opportunity cost of operating capital was calculated at a 10% rate of interest for the 

production period of the respective crops. The payments for non-traded intermediate inputs 

and domestic resources were converted from per unit of land into per unit of output. 

Methodologically, these items were to be valued at opportunity cost. In Bangladesh, the 

factor markets are fairly competitive, so payment for non-traded intermediate inputs and 

domestic resources fairly represented the opportunity cost of these resources. 
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3.3.3 Methods of Calculating Border Parity Prices: 

The import and export parity prices at farm gate level were computed from the border parity 

price by adjusting the social cost associated with moving the import commodity from border 

to farm-gate or moving the export commodity from farm gate to border. For determining the 

parity prices at farm gate level, the border prices were adjusted with the marketing, 

transportation and processing cost computed by using secondary data.  

Import Parity 

The f.o.b prices of rice and maize were collected from Food Outlook of GIEWS. The c.i.f 

price of mustard and f.o.b prices of lentil, jute, wheat (US No. 2 soft red winter) and aromatic 

rice were collected from FAOStat (www.faostat.org). In this study, Dhaka is taken as a 

wholesale market for the selected crops because marketing, import and export routed and 

centered through Dhaka (see Mahmud.et.al, 1994; Huda, 2001; BRF, 2005; Rashid, 2009). 

The f.o.b price was converted to c.i.f by adding ocean freight cost. Freight cost was collected 

from Rashid (2009) and then extrapolated upto 2010-11. Then the c.i.f. prices of selected 

crops at Chittagong plus transport cost from Chittagong to Dhaka, import handling cost and 

domestic trading cost less cost from mill gate to wholesale represented the border price at 

mill gate. From this, milling cost (in the case of rice, and lentil) was subtracted by adjusting 

milling rate (67% in the case of rice and 85% in the case of lentil) (Rahman, 1994). In the 

case of rice, cost from mill gate to wholesale, milling cost and cost from farm gate to mill 

gate were collected from Dewan (2011). For other crops, these cost were collected from 

Rashid (2009) and extended to 2010-11 using a non-agricultural wholesale price index. Since 

the import handling cost was not found, this cost was considered 3% of c.i.f prices of 

respective crops (for reference please see Huda, 2001 and BRF, 2005). Calculations of import 

parity border price are presented in Appendix Tables 3.29 and 3.30. 

Export Parity 

Among the selected crops, aromatic rice and jute are exported. So, world price of jute and 

aromatic rice represented the f.o.b price Chittagong. Border price measured at farm gate was 

equal to world price times official exchange rate less export handling, transportation, trading 

cost and interest on the operating capital for the production period of the respective crops. In 

the case of jute, transportation, trading and interest costs were collected from field survey. 

For aromatic rice these costs were taken from BRF (2005) and converted for the study period 

using non-agricultural wholesale price indices. Export handling cost was considered 3% of 
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c.i.f. price of respective crops (for reference please see Huda, 2001 and BRF, 2005). 

Calculations of export parity border price are presented in Appendix Tables 3.31 and 3.32. 

3.3.4 PAM Construction 

The PAM contains two accounting identities, one as the difference between revenues and 

costs which define the profitability and the other measuring the effects of distorting policies 

and market failures as the difference between observed parameters and parameters that would 

exist if the divergences were removed. The PAM is based on estimation of budgets by using 

market prices (private) and social prices (Monke and Pearson, 1989). Private profitability 

assesses the values of outputs and inputs using private prices, which are equal to the actual or 

expected financial (market) prices for goods and services that are bought or sold by farmers, 

traders, or processors in the agricultural system. The private or actual market prices thus 

include the underlying economic costs and valuations plus the effects of all policies and 

market failures. The private profitability measures the competitiveness of the agricultural 

system, given current technologies, output and input prices and policy transfers (Monke and 

Pearson, 1989; Masters and Winter-Nelson 1995). The social profitability reflects social 

opportunity costs. Social profits measure efficiency or inefficiency of resources use and 

provide a measure of comparative advantage. Social value/price demonstrates a benchmark 

policy environment for comparison as these are considered those that would hypothetically 

occur in a free market without policy interventions (Monke and Pearson, 1989). The 

divergences, which assess the difference between private (actual market) and social 

(efficiency) values of revenues, costs, and profits can be explained by the policy interventions 

or existence of market failure.  

Important indicator for calculating the protection rate by different ratio such as NPCO and 

NPCI, EPC, PCR and DRC are used for explaining agricultural incentive and comparative 

advantage in this study.  

Nominal Protection Coefficient (NPC) 

One of the most widely used simplest and easiest measures of price distortion is the Nominal 

Protection Coefficient (NPC) on Output and Input (Fang and Beghin, 2000), defined as 

NPCO = 
prices socialin  Revenue

 prices privatein  Revenue

 

and  
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NPCI = 
prices socialin   inputs  tradableofCost 

 prices privatein  inputs  tradableofCost 
 

NPC is the ratio of private price with a comparable social price of the commodity. This ratio 

indicates the impact of policy on divergence between the two prices for output (NPCO) and 

tradable inputs (NPCI). Subsidies to output are indicated by NPCO if its value larger than one 

(NPCO>1) and inputs subsidies lead to NPCI if its value smaller than one (NPCI<1) (Fang 

and Beghin, 2000). 

Effective Protection Coefficient (EPC) 

EPC is defined as the ratio of distorted tradable value added at market price to its un-distorted 

value at border prices. EPC captures the effect of government policies (tax and subsidy) on 

output as well as input market (Sadoulet and de Janvry, 1995). 

EPC= 
prices socialin   inputs)  tradableofCost - (Revenue

 prices privatein  inputs)  tradableofCost  - Revenue (

 

EPC is a ratio of value added in private prices to value added in social prices. This coefficient 

indicates the degree of policy transfer from output and tradable input distortions. A value 

greater (or less) than one indicates a net subsidy (or net tax) to value added (Beghin and 

Fang, 2002; Monke and Pearson, 1989). 

Private Cost Ratio (PCR) 

PCR= 
prices privatein   inputs)  tradableofCost - (Revenue

 prices privatein input  lenon tradab ofCost  

 

If PCR < 1 system is competitive. 

Domestic Resource Cost (DRC) 

DRC has been rigorously used for measuring comparative advantage and guiding for policy 

reform in developing countries (World Bank, 1991; Appleyard 1987; Alpine and Pickett, 

1993) as well as in academic research (Mcintire and Delgado 1985; Nelson and Panggabean, 

1991). DRC is a measure of comparative advantage in the production of a commodity and 

represents the ratio of value added domestically in terms of opportunity cost or shadow price 

to value added at world price. This criterion was used in this study for determining economic 

profitability of rice (Boro, Aman and Aromatic), wheat, maize, lentil, mustard and jute and 

was calculated by using the following equation (Bruno 1972): 
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DRC =
input  tradableof Value -output  tradableof Value

output  ofunit per  producingfor  inputs tradednon and resources domestic ofCost 
 

or, DRC =



 b

kik

d

jij

PaUi

Pf
   (j =1 … … … m, k =1 … … … n) 

Where, 

fij    = Domestic resource and non-traded inputs j used for producing per unit commodity i 

Pj
d

   = Price of non-traded intermediate inputs and domestic resource 

Ui   = Border price of output i    

aik   = Amount of traded intermediate inputs for unit production of i 

PK
b
 = Border price of traded intermediate input 

The numerator represents domestic value added which measures the actual payments to 

factors of production (cost of domestic resources and non-traded inputs for producing per unit 

of output) in local currency. The denominator, value added at world price, is the difference 

between the world price of the competing imports or exports and the cost of the imported 

inputs used to produce that commodity. Thus, DRC becomes a measure of domestic cost of 

earning or saving foreign exchange. When both numerator and denominator of the above 

formula are expressed in local currency to make a unit free ratio, it is called absolute DRC 

which indicates the efficiency of allocation to domestic production activities with respect to 

the total value of domestic resources required to generate or save a unit of foreign exchange. 

In this study, import parity prices are used for economic valuation of output wheat, maize, 

lentil, and mustard. An export parity price is used for economic valuation of jute. In the case 

of rice both the import and export parity prices were used for economic valuation.  

3.2.5 Result of the Policy Analysis Matrix 

In this section the results of PAM as well as the coefficients of different indicators derived 

from PAM are discussed sequentially with necessary interpretations.  

Policy analysis matrix constructed for high land HYV Boro in north-western region 

(Dinajpur, Rajshahi) under import parity price is presented in Table 3.19. All other 

constructed PAMs under both the import and export parity prices are presented in the 

Appendix Tables 3.33 to 3.49. Table shows different policy transfer or divergences such as 

output, tradable input, domestic factor and net policy transfer. Under import parity price, it is 

evident that revenue transfer (difference between private revenue and social revenue) is 
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negative. This negative value indicates that government policies affect negatively to the 

producer incentives. The input transfer (difference between private and social price of 

tradable inputs) is also negative indicating that the domestic producer buy the imported inputs 

at prices which is less than the world price. It means that producer receives input subsidies 

for HYV Boro rice production in north-western region. The domestic factor transfer 

(difference between private and social price of non-tradable inputs) is positive illustrating that 

opportunity costs of non-tradable inputs are lower than their market prices. Finally the net 

profit/net policy transfer (difference between private and social profit) is negative which 

means that under the existing policy circumstances, the producers earn less profit and enjoy 

limited scope for minimizing the net policy transfer.  

Table 3.19: PAM for high land HYV Boro in north-western (Dinajpur, Rajshahi) region 

Items Revenue 

Costs 

Profit Tradable inputs Domestic factors 

Private prices 18145.38 1181.48 12841.55 4122.35 

Social prices 19846.22 2560.42 11626.03 5659.77 

Divergences -1700.84 -1378.94 1215.51 -1537.42 

Under the import parity price, revenue transfer is positive only for Boro rice in southern 

(Kushtia) region and mustard in central region. The revenue transfer is marginally negative 

for Aman and Boro in other regions, wheat in all regions, maize and lentil (see Table 3.20). 

The positive (negative) values indicate that government policies affect positively (negatively) 

to the producer incentives. Under export parity price, revenue transfer is positive for aromatic 

rice and jute in south central (Faridpur) region, however revenue transfer is found out 

negative for central region (Kishoreganj) for tossa jute.  From the findings the policy 

implication is that central region in Bangladesh can introduce the production of HYV jute 

instead of tossa jute for increased yield as well price; which might address the negative 

incentives regarding revenue transfer for the producers.   

The input transfer is negative for all the crops analysed in different regions (see Table 3.20). 

The negative value illustrates that the domestic producers buy the imported inputs at the price 

which is less than the world price. It means that the government has implemented input 

subsidy policy to the crop sector to offset higher cost of production. This finding also clearly 

reveals that existing government input support policies are providing positive incentives for 

utilizing the tradable inputs for the production all of the selected crops. 
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The domestic factor transfer is positive (see Table 3.20) for all the crops in all regions. The 

positive value shows that the opportunity costs of non-tradable inputs are lower than their 

market prices. Regarding domestic factor transfer, no government interventions hold good, 

instead, market system settles everything.  

Under import parity price, the net profit is negative for all rice and non-rice crops in all 

regions under investigation except Boro in southern (Kushtia) region and mustard in central 

region (see Table 3.20). This negative value illustrates that these crop producers earn less 

profit or cannot minimize loss under existing condition and vice-versa. This means that under 

free trade, producers could make more profit in contrast to the existing policy environment. 

Table 3.20: Results of the divergences  

Crops/Divergences Revenue Costs Profit 

 

Tradable 

inputs 

Domestic 

factors  

Import parity (Boro Rice)     

High land in north-western region - - + - 

Medium land in central (Mymensingh) region - - + - 

Medium land in southern (Kushtia) region + - + + 

Low land in central (Kishorganj) region - - + - 

Low land in Haor region  - - + - 

Import parity (Aman Rice) 

Rain-fed in north-western region  - - + - 

Rain-fed in southern region - - + - 

Supplementary irrigated in north western  region - - + - 

Import parity (Wheat) 

North-western (Dinajpur & Thakurgaon) region  - - + - 

Supplementary irrigated wheat in north western  

region  
- - + - 

Supplementary irrigated wheat in south central 

region  
- - + - 

Import parity (Maize) 

North western (Dinajpur & Lalmonirhat) region - - + - 

Import parity (Lentil) 

North western (Natore & Bogra) region - - + - 

Import parity (Mustard) 

Central (Tangail & Sirajganj) region  + - + + 

Export parity (Aromatic Rice) 

North-west (Dinajpur) region  + - + + 

Export parity (Jute) 

Central (Kishorganj) region  - - + - 

South central (Faridpur) region  + - + + 

Note: - and + indicates the negative and positive divergences, respectively.   
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Ratio indicators under import and export parity cases  

Important indicators for calculating the level of protection, different ratios such as NPCO, 

NPCI, EPC, PCR and DRC were used to measure the effects of policy interventions on the 

producer incentives and comparative advantage. The results of the ratio indicators are 

presented in Table 3.21.  

Nominal Protection Co-efficient on Output (NPCO) 

In the study, NPCO values under import parity were found to be greater than one (>1) only 

for Boro rice in southern region (Kushtia), and mustard in central region (see table 3.21). 

These indicate that policies provide nominal protection for the producers of these crops. For 

all other regions, the NPCO values were found to be less than one (<1) but they were close to 

one. The values close to one imply that producers are nearly protected through the existing 

policy environment. The NPCO values less than one imply that the policies do not provide 

nominal protection for the producers.  For example, NPCO=0.91 for highland HYV Boro in 

north-western (NW) region means that under the market price regime, producers are getting 9 

percent less than the world price in that region. NPCO values under export parity were found 

to be greater than one (>1) for aromatic rice and jute in south central (Faridpur) region 

indicating that farmers enjoy positive nominal protection from production of these crops.  

Nominal Protection Coefficient on Input (NPCI) 

The NPCI values were found to be less than one (<1) for all the crops irrespective import or 

export parity suggesting that the government policies are reducing input costs and reducing 

their average market prices below the world prices. NPCI values of less than one clearly 

indicate that the government provides efforts to support the sectors.  

Effective Protection Coefficient (EPC) 

In addition, the study also estimated EPC which is better indicator of effective incentive than 

the NPC, as it finds the impact of protection on inputs and outputs, and depicts the degree of 

protection according to the value addition process in the production activity. The EPC values 

under import parity were found to be less than one (EPC<1) for HYV Boro rice in all regions 

except southern (Kusthia) and central (Kishoreganj) regions, for Aman rice in all regions,  for 

wheat in all regions, and for maize and lentil in northern region (see Table 3.21). But the 

values of EPC were very close to one indicating that producers were not significantly 

discouraged by the existing policy regimes. The values of EPC were found to be greater than 
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one for HYV Boro southern (Kusthia) and central (Kishoreganj) regions and for mustard in 

central region implying that government policies provides positive incentives to producers of 

these crops.  

Private Cost ratio (PCR)  

The PCR values were found to be less than one (but close to one in many cases) for all the 

crops in different regions irrespective of import or export parity (see table 3.21) indicating 

that the commodity system is competitive at producer level.  

Table 3.21: Results of the nominal protection coefficient on output (NPCO), Nominal 

protection coefficient of input (NPCI), effective protection coefficient (EPC) 

and private cost ratio (PCR)  

No. Crops 
Land elevation / 

technology & regions 
NPCO NPCI EPC PCR 

1 HYV Boro 
(Import parity) 

 

 

 

High land (N-W)  0.91 0.46 0.98 0.76 

2 Medium land (C) 0.90 0.48 0.95 0.83 

3 Medium land (S) 1.07 0.49 1.21 0.79 

4 Low land (C) 0.96 0.47 1.03 0.77 

5 Low land (Haor) 0.90 0.46 0.98 0.75 

6 HYV Aman 
(Import parity) 

 

Rainfed (N-W) 0.88 0.51 0.96 0.89 

7 Rainfed (Southern)  0.87 0.49 0.89 0.69 

8 Suppl. Irri. (N-W) 0.83 0.57 0.88 0.86 

9 

Wheat 

Irrigated (N-W) 0.90 0.54 0.99 0.84 

10 Suppl. Irri. (N-W) 0.92 0.52 0.99 0.85 

11 Suppl. Irri. (South- central)  0.89 0.46 0.98 0.95 

12 Maize N-W 0.71 0.51 0.73 0.81 

13 Lentil N-W 0.76 0.55 0.77 0.87 

14 Mustard Central  1.35 0.58 1.65 0.76 

15 
Aromatic  

(Export parity) 
N-W 1.27 0.48 1.36 0.69 

16 Jute Central  0.80 0.45 0.84 1.00 

17 Jute South central  1.26 0.43 1.35 0.87 

Note: Rice (Boro and Aman), wheat, maize, lentil and mustard are import commodities. Jute and 

aromatic rice clearly are export commodity. So, protection indicators were estimated based on the 

existing trading status of the selected crops. 

The above findings based on the indicators of NPCO, NPCI, EPC and PCR conclude that the 

existing government policy environment tends to protect the interest of the producers in 

agricultural sector at production level. Overall, the crop-wise analysis reveals that based on 

import parity, most of the selected crops irrespective of region and technology deserve import 

protection; while based on export parity, aromatic rice and HYV jute deserve export 

protection. Therefore, the government including other stakeholders should continue and 
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strengthen the ongoing interventions to give positive incentives to the agricultural primary 

level producers for the crops as sorted out in the study. 

Comparative advantage analysis 

The results of DRC and some of its calculation are presented in Table 3.22 and 3.23, 

respectively. As said earlier the results can vary whether the DRC calculation has been done 

based on import parity and export parity prices. This depends actually on the tradability status 

of any specific commodity. However, the results of the calculated DRCs for the selected 

crops are presented and discussed below. 

If DRC<1, the economy saves foreign exchange by producing the selected crops domestically 

either for export or import substitution. This is because the opportunity cost of domestic 

resources and non-traded inputs used in producing the selected crops is less than the foreign 

exchange earned or saved. In contrast, if DRC>1, domestic costs are in excess of foreign 

costs or savings indicating that the selected crops should not be produced domestically and 

should be imported instead.  

DRC for rice (Boro, Aman and aromatic)  

The values of the DRCs estimation revealed that Bangladesh had a comparative advantage 

for import substitution of Boro in all the regions as all DRC values were less than one 

(DRC<1) (see Table 3.22). The results are supported by the results of earlier studies, for 

example, Shahabuddin and Dorosh (2002) Anik (2003), BRF (2005) and Rashid et. al. 

(2009). The plausible reason for these results is the high price at international market. The 

estimated DRC values vary by regions. The DRC value in Kusthia (0.84) is found to be the 

highest because of higher production cost. In contrast, the DRC value in haor region (0.64) 

found to be the lowest because of low cost of production arisen from low cost of irrigation. 

The value of DRC (0.72) for medium land HYV Boro in central (Mymensingh) region 

indicates that the value of domestic resources used in producing per ton of Boro rice in that 

region is less than the cost of its import. It means that policies focused to attainment of self 

sufficiency specially for rice is economically reasonable.  

The similar results are observed in the case of Aman in all regions. All the DRC values were 

less than one implying their efficiency in domestic production for import substitution. The 

lowest DRC value (0.56) is observed in southern (Barisal) region due to the matter of fact 

that use of fertilizers by the farmers is very low.    
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The DRC value of aromatic rice at export parity price was found to be less than one implying 

that Bangladesh could produce aromatic rice for export as well.  

Table 3.22: DRC for different crops in different regions under import and export parity  

Crops Region and technology 

DRC values 

Import 

Parity 

Export 

Parity 

Boro Highland (N-W) (Dinajpur, Rajshahi) 0.67 - 

Medium (C) (Mymensingh) 0.72 - 

Medium (S) (Kushtia) 0.84 - 

Low (C) (Kishoregonj) 0.72 - 

Low (H) Hoar region 0.64 - 

Aman Rainfed (N-W) (Dinajpur, Rajshahi) 0.77 - 

Rainfed (S) (Barisal)  0.56 - 

Supplementary irrigated  (N-W) (Dinajpur, Rajshahi) 067  

Wheat 

  

Irrigated (N-W) (Dinajpur, Thakurgaon) 0.76 - 

Rainfed / Supp. irri (N-W) (Rajshahi) 0.76 - 

Rainfed / Supp. irri (S-C) (Faridpur) 0.85 - 

Maize  Winter (N-W) (Dinajpur and Lalmonirhat) 0.54 - 

Lentil (N-W) (Natore and Bogra) 0.62 - 

Mustard Central (Tangail and Sirajganj) 1.13 - 

Aromatic rice (N-W) (Dinajpur)  0.85 

Jute Central (Kishoreganj) - 0.76 

South-central (Faridpur) - 1.02 

DRC for Wheat (under import parity price) 

The DRC values for wheat (for all three regions) under import parity price were less than one 

(see Table 3.22) indicating that Bangladesh had comparative advantage in terms of efficiency 

of domestic production for import substitution. This is plausibly attributed to the high prices 

in the international markets resulting from different climatic shock in leading wheat 

producing countries in the world. However, the results of the comparative advantage of wheat 

are similar to the results found by Shahabuddin and Dorosh (2002) and Rashid et al. (2009). 

However, as compared to rice, in many of the cases the ratios observed to be higher implying 

that resources can be used more efficiently in cultivation of rice and non-rice crops such as 

maize and lentil than wheat.  

DRC for Maize (under import parity price) 

The DRC value for maize found to be less than one (0.54) indicating that Bangladesh had 

comparative advantage in producing maize for import substitution. This is plausibly 
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attributed to the higher yield of hybrid maize which resulting to the lower cost of production 

of per unit of land. Morover, higher demand for maize in the poultry and fisheries industries 

led to efficient production of maize. The result is similar to the result found by Rashid et al. 

(2009).  

DRC for Lentil (under import parity price) 

The DRC value of lentil also found to be less than one (0.62) indicating the crop`s efficiency 

in domestic production.The plausible reason is the higher transporation cost from the export 

origin. The result is similar to the result found by Rashid et al. (2009).  

DRC for Mustard (under import parity price) 

The DRC value of mustard indicates that Bangladesh had no comparative advantage for 

import substitution. The DRC value was greater than one (1.13). This is plausibly attributed 

to the higher processing (refining) cost. So, there is no economic ground of producing 

mustard for import substitution. The similar result was found by Shahabuddin and Dorosh 

(2002). However, this is only the crop which had comparative disadvantage amongst the 

selected crops under this study.  

DRC for Jute (under export parity price) 

The DRC value of jute in central (Kishoregonj) region was found to be less than one (0.76) 

indicating that Bangladesh had comparative advantage for export. This was due to less input 

uses resulting to the lower cost of production. Sometimes farmers do not use any inputs 

which resulting to lower input cost. In contrast, the DRC value in south-central (Faridpur) 

region found to be approximately one (1.02) indicating that there is weak economic ground of 

production of jute for export under the current price regime. But, introducing HYV of jute 

production in central region might strengthen the economic ground by raising the 

comparative advantage for exporting.  

The above findings based on the values of DRC conclude that overall, the crop-wise analysis 

reveals that based on import parity, most of the selected crops irrespective of region and 

technology deserve import substitution policy; while based on export parity, aromatic rice 

and HYV jute deserve export promotion policy.  
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Table 3.23: DRC for Rice (Boro, Aman and aromatic), Wheat, Maize, Lentil, Mustard and Jute
1
  

Items 

 

Rice 

 Maize  Lentil  Mustard 

 

Boro
2
 Aman

3
 Aromatic

4
 Wheat

5
  Jute

6
 

 

Import parity Import parity Export parity Import parity 

Import parity 

Import 

parity 

Import 

parity 

Export 

parity 

A. Traded inputs (Tk/ton) 2242.44 3602,51 2117.61 3863.35 2827.96 4556.11 10148.9 3223.99 

Urea 1361.36 1847.30 839.76 1586.21 935.54 2114.30 4259.86 1862.31 

TSP 417.18 1198.73 708.26 1327.89 997.09 1749.87 4102.12 968.58 

MP 463.90 556.49 569.58 949.24 895.32 691.94 1786.89 393.09 

B. Non-traded inputs and 

domestic resource (Tk/ton) 

12694.53 12493.58 16400.39 12768.98 10721.99 38420.86 28487 24583.73 

   Human labour 3600.87 4507.02 4162.38 2818.84 2483.10 9460.35 9530.22 9783.02 

   Machinery inputs 3711.54 2220.19 1423.59 1599.07 1157.00 6589.05 1391.31 752.09 

   Seed 519.96 454.91 774.02 1674.77 888.46 2916.89 583.3156 683.74 

   Manure 101.39  799.19 417.18 378.11 1556.16 108.14 4084.93 

   Insecticide 137.65 197.02 434.78 - 74.10 431.08 843.87 - 

   Irrigation 689.11  451.70 496.24 399.94 874.39 - - 

   Rental value 3624.39 4809.72 7573.77 5350.99 4830.72 15353.55 15335.32 8486.91 

   Interest on operating capital 309.62 304.72 780.97 411.90 510.57 1239.38 694.80 793.02 

C. Output price(Tk/ton) 19846.22 19846.22 21320.83 20591.68 22529.90 66604.32 35401.61 35457.31 

D. Value added (tradable) 

(Tk/ton) (C-A) (Tk/ton) 

17603.78 16243.71 19203.22 16728.32 19701.94 62048.21 25252.74 32233.32 

E. DRC (B/D) 0.72 0.77 0.85 0.76 0.54 0.62 1.13 0.76 

                                                 
1
 This table is provided here to show the detailed calculation procedure of the DRCs 

2
 Medium land HYV Boro in central (Mymensingh) region 

3
 Rainfed HYV Aman rice in north-western (Dinajpur and Rajshahi) region  

4
 North-western (Dinajpur) region 

5
 North-western Irrigated wheat (Dinajpur, Thakurgaon) region  

6
 Jute in central (Kishoregonj) region  
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Sensitivity analysis  

The results of comparative advantage could vary if the parameter values are changed. 

Because the results of estimated comparative advantage are static, this means that it is a 

snapshot at a single point of time. Since many of the real world economic parameters are not 

static in nature and always changing, so it is important to see how sensitive the results of the 

economic returns and DRCs if the values of the economic parameters are changed. However, 

we have estimated the effects of the changes in output prices and yield on the economic 

returns and DRC.  

Effects of changes in output price and yield on the economic return and DRC  

Import parity  

The effects of changes in output price and yield on economic return and DRC are presented 

in Table 3.24. The output price change has been captured through the changes in international 

reference price. We have simulated the changes in output price - 20% increases and then 20% 

decreases. The results show that economic returns are highly sensitive to the changes in the 

international reference price. When the output price increased by 20%, all the values of 

economic return and DRC show that the country has comparative advantage for import 

substitution. Mustard production becomes efficient for import substitution, although at the 

base case, it was found that the country had hardly any comparative advantage of mustard 

production for import substitution. The results of economic return and domestic resource cost 

are, however consistent. A decrease in output price by 20% would make the domestic 

production inefficient for import substitution for Boro rice in southern (Kushtia) region, 

rainfed Aman in north-western (Dinajpur and Rajshahi) region and wheat in Faridpur region. 

The DRC values become bigger than one, previously at the base case, the values were less 

than one (Table 3.24).  

We also have simulated the changes in yield - 10% increases and then 10% decreases. The 

results show that economic returns are highly sensitive to the changes in yield as well. When 

yield increases by 10% all the values of economic return and DRC show that the country had 

comparative advantage in producing all the rice and non-rice crops for import substitution. 

The DRC value of mustard now becomes less than one indicating that mustard production has 

now comparative advatange for import substitution, previously at the base case, it had 

comparative disadvantage. Similar to the output price increases, the results of economic 

return and domestic resource cost are, however consistent. A decrease in yield by 10% would 
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results the same, in terms of the direction of comparative advantage, though the magnitude of 

changes differs (Table 3.24).  

Export parity  

The effects of changes in output price and yield on economic return and DRC under export 

parity are presented in Table 3.25. We have simulated the changes in output price - 20% 

increases and then 20% decreases. The results show that the magnitude of economic returns 

are highly sensitive to the changes in the output price. When the output price increased by 

20%, all the values of economic return and DRC show that the country has comparative 

advantage for aromatic rice and jute. The DRC value of jute in south central (Faridpur) region 

becomes less than one indicating that jute production has now comparative advatange in that 

region for export, previously at the base case, it had comparative disadvantage. The results of 

economic return and domestic resource cost are, however consistent similar to import parity 

case. A decrease in output price by 20% shows the country has comparative disadvantage for 

export of these crops. The DRC values close to unity means that the county might has some 

other options for using the domestic resources efficiently (Table 3.25).  

We also have simulated the changes in yield - 10% increases and then 10% decreases. The 

results show that economic returns are sensitive to the changes in yield. When the yield 

increases by 10%, the values of economic return and DRC show that the production of 

aromatic rice and jute in both central and south central are efficient for export. Jute 

production in south central (Faridpur) region becomes efficient for export. Direction of 

comparative advantage did not change from its base case when the yield decreases by 10%, 

though the magnitude of the values differs (Table 3.25).   
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Table 3.24:  Effect of changes in output prices and yield on economic returns and domestic resource cost (import parity) 

Crops 

  

  

Region and technology Effect on Economic returns (Tk/ha) Effect on DRC 

Base Case Changes in Output Price 

(Tk/ton) 

Changes in Yield 

(ton/ha) 

Base 

case 

Changes in Output 

Price 

Changes in Yield 

-20% 20% -10% 10% -20% 20% -10% 10% 

Net economic 

return (Tk/ha) 

Changed economic return 

(Tk/ha) 

Changed economic 

return (Tk/ha) 

 Changed DRC Changed DRC 

Boro Highland (N-W) 34168.04 6991.30 61344.78 19968.19 50764.12 0.67 0.91 0.53 0.76 0.67 

Medium (C) 33137.40 2750.95 63523.85 17767.08 51186.96 0.72 0.97 0.57 0.81 0.65 

Medium (S) 12883.58 -11245.50 37012.67 2021.41 25873.30 0.84 1.18 0.66 0.96 0.75 

Low (C) 30871.31 2960.69 59051.92 16602.82 47624.55 0.72 0.97 0.57 0.81 0.64 

Low (H) 33476.19 8356.73 58595.65 20161.80 49005.42 0.64 0.88 0.51 0.73 0.57 

Aman Rainfed (N-W) 15903.20 -3187.19 34993.6 6738.29 26751.36 0.77 1.06 0.60 0.88 0.68 

Rainfed (S) 29357.69 13042.65 45672.74 19948.50 40205.41 0.56 0.75 0.45 0.63 0.51 

Supplementary Irrigated  (N-W) 27231.38 4988.02 49474.74 15682.61 40741.40 067 0.92 0.53 0.76 0.60 

Wheat 

  

Irrigated (N-W) 15440.65 2407.60 28473.71 6669.28 25818.10 0.76 0.95 0.64 0.87 0.68 

Rainfed / Supp. Irri (N-W) 18378.83 4086.28 32671.39 8615.20 29903.74 0.76 0.93 0.63 0.86 0.68 

Rainfed / Supp. Irri (S-C) 12104.34 -3122.14 27330.82 2450.26 23634.79 0.85 1.05 0.71 0.96 0.76 

Maize Winter (N-W) 55924.20 32732.98 79115.41 37703.98 76950.58 0.54 0.67 0.46 0.61 0.49 

Lentil (N-W) 27450.34 12423.97 42476.72 17741.01 38707.30 0.62 0.78 0.51 0.69 0.56 

Mustard Central -4774.27 -15227.40 5678.86 -9000.13 496.75 1.13 1.56 0.88 1.31 0.99 
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Table 3.25:  Effect of changes in output prices and yield on economic returns and domestic resource cost (Export parity) 

Crops 

  

  

Region and 

technology 

Effect on Net Economic returns (Tk/ha) Effect on DRC 

Base Case Changes in Output Price 

(Tk/ton) 

Changes in Yield 

(ton/ha) 

Base 

case 

Changes in 

Output Price 

Changes in Yield 

-20% 20% -10% 10% -20% 20% -10% 10% 

Net economic return 

(Tk/ha) 

Changed economic 

return (Tk/ha) 

Changed economic 

return (Tk/ha) 

Changed DRC Changed DRC 

Aromatic rice North-western  9571.32 -11476.06 30618.70 2061.46 18537.33 0.85 1.25 0.65 0.96 0.77 

Jute 
Central 17935.75 -3365.53 39237.03 8659.98 28874.24 0.76 1.06 0.59 0.86 0.69 

South-central -1535.83 -24190.50 21118.82 9339.83 8036.52 1.02 1.42 0.79 1.14 0.91 
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CHAPTER IV 

IMPACT OF SUBSIDY ON CROP PRODUCTION AND PROFITABILITY  

Assess the impact of fertilizer subsidies on financial profitability  

This has been done by using two different approaches such as (1) by using the experimental 

data from BRRI, and (2) by using farm-survey data.  

4.1 Economic optimum level of Nitrogen (Urea) in Rice production 

 

The study conducted this exercise for Aus, Aman and Boro rice under HYVs for which the 

required data were available at BRRI. First step is to find the yield maximizing level of 

fertilizer use. This can be achieved by modelling rice yield response function of fertilizer use 

from experimental stations, i.e., from BRRI. The modelling framework has been given in 

detail in the below part of this analysis. The principal objective of this section is to determine 

the economic optimum level of nitrogen fertilizer in HYV rice production using experimental 

data from BRRI covering a number of years.  

 

4.1.1 Analytical framework 

The basic modeling framework is as follows:  

Let Y be the yield of rice per ha and X be the fertilizer use rate per ha. Assuming all other 

inputs being equal, then the quadratic yield response function can be fitted as: 

)1(2   XXY  

where α, β, and γ are the parameters to be estimated, and ε is the error term.  

The first order condition yields: 

)2(02  X
dx

dy
  

Solving this first order condition, i.e., Eq (2) for X provides the yield maximizing level of X 

fertilizer use only, but not the economic optimum. However, equating this first order 

condition to the price ratio of fertilizer to rice (Px/Py) and solving for X provides the 

economic optimum level of fertilizer use which also maximizes the yield level, all other 

things being equal. This is because, by doing so, the solution equates the marginal product of 

X with the marginal cost of producing X, which is the condition for economic optimization 
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under the assumption of perfect competition. The solution of optimum level of fertilizer (X*) 

is given by: 

)3(/2 PyPxX
dx

dy
   

)4(
2

/
*






PyPx
X  

This yields a revised yield response function using optimum level of fertilizer use: 

)5(** 2   XXY  

We then maximize Eq (5) and estimate production elasticity of fertilizer on rice yield. The 

result provides the responsiveness of each unit of optimum dose of fertilizer on rice yield.  

4.1.2 The empirical model 

The model described in section 4.1.1 requires that except nitrogen fertilizer, all other inputs 

should remain constant. But the experimental data we received has variations in the dose of 

nitrogen as well as potassium and phosphate fertilizers. Therefore, we need to keep the 

framework but extend the model to accommodate the variation in doses of potassium and 

phosphate fertilizers. Also, such extension provides a more realistic estimation of yield 

response of rice to nitrogen fertilizer while controlling for other two main fertilizer inputs. 

The extended quadratic model of the yield response function is given by: 

)6(
10

1

14

1

3

1

3

1

3

1

 
  


t l

lttl

i k

kiik

i

ik LTXXXY  

where Y is the yield of rice, X is the active ingredient of fertilizer nutrients (i = 1, 2 and 3 

where 1 = N - urea fertilizer, 2 = P - Triple Super Phosphate (TSP) fertilizer, and 3 = K - 

Muriate of Potash (MP) fertilizer); T is the set of dummy variables to account for years (t = 

2002 … 2011); L is the set of dummy variables to account for location where the experiments 

were conducted (l = 1, ….. 14) ; α, β, γ, and δ are the parameters to be estimated, and ε is the 

error term.  

The first order condition with respect to nitrogen fertilizer (N) provides: 

)7(02 313212111

1

 XXX
dX

dy
i   
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Equating this first order condition to the real price ratio of fertilizer to rice (Px1/Py) and 

solving for X1 provides the economic optimum level of urea fertilizer use, all other things 

being equal. The solution of economic optimum urea fertilizer X1* is given by: 

)8(/2 1313212111
1

PyPxXXX
dX

dy
i    

)9()(
2

1

2

/
3132121

1111

1*
1 XX

PyPx
X 


  

First, we estimate Eq (6) to derive the economic optimum dose of N fertilizer on yields of 

HYV Aman, HYV Boro and HYV Aus, respectively That is we estimate Eq (6) for each 

season of rice. Then, using the optimum dose of N fertilizer as shown in Eq (9), we then 

simulate two issues: (a) what is the effect on optimum level of fertilizer use when real price 

of urea changes, keeping real price of rice constant; and (b) what is the effect on rice yield in 

response to change in the real price of urea fertilizer. To obtain simulation results of change 

in optimum dose of N fertilizer in response to price change, we use Eq (9) by changing price 

ratios as required. To obtain an estimate of the effect on rice yield (Y) due to change in 

optimum dose of N in response to change in real price of urea fertilizer, we use the following 

formula: 

 

where  (the initial level before prices increased) and  (the final level after prices 

increased); the regression coefficients come from Eq. (6), and  and  represent the mean 

levels of use of P fertilizer and K fertilizer, respectively. We use the econometric software 

STATA10 to estimate the models. 

4.1.3 Data 

The BRRI experimental data on various HYV rice of Aus, Aman and Boro seasons were 

taken for a period of 10 years, i.e., 2001 – 2011. Data include yield per hectare (kg) and 

corresponding doses of Urea, TSP and MP fertilizers (BRRI annual reports, various issues). 

The price data of rice by season (Aus, Aman and Boro) and urea fertilizers for each 

corresponding year was taken from various issues of Bangladesh Statistical Yearbooks (BBS, 

various issues). The nominal price data were then converted to real price with 2011 as the 

base year. This exercise takes out the effect of inflation from the price data which is 
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important in a nation like Bangladesh where inflation rate is very high. This provides a 

sample size of 887 HYV Aman rice, 919 HYV Boro rice, and 72 HYV Aus rice. 

4.1.4 Results 

Table 4.1 presents the results of the parameter estimates of Eq (6) for HYV Aman, HYV 

Boro and HYV Aus models. The regressions have good explanatory power. The F-statistic 

confirms that the use of these sets of variables significantly explains variation in the level of 

rice yield. The adjusted R-squared value is estimated at 0.31 for Aman rice, 0.40 for Boro 

rice and 0.60 for Aus rice. A number of location-time dummy interaction variables are 

significantly different from zero, which justifies the need to control for locational and 

temporal variation in rice production. For example, the coefficient on the Gazipur2001 for 

HYV Aman rice is 1287.4 indicating that the average yield per hectare in Gazipur area in 

2001 is 1287.4 kg higher than the mean yield of the total sample.    

Table 4.2 presents the experimental level of urea, TSP and MP fertilizers used in the 

experiment station. We also report the estimated economic optimum level of urea fertilizer 

(N*) along with standard deviation. We then report a set of simulated response of optimum 

level of urea fertilizer as the real price of urea changes, keeping real rice price constant. We 

present changes in optimum level of urea fertilizer use in response to 10%, 20%, 30%, 40% 

and 50% increase in the real price of urea fertilizer. Finally, the five rows column shows the 

effect of the changes in optimum level of urea fertilizer on rice yield.  

It is clear from Table 4.2 that economic optimum of urea fertilizer use is much higher than 

the experimental doses used by the experimental stations  except for Aus rice where it is the 

opposite. For HYV Aman rice, the optimum level of N is 120.9 kg/ha whereas the 

experimental use is only 75.4 kg/ha along with 40.7 kg/ha of P and 11.18 kg/ha of K. In other 

words, the economic optimum level of urea fertilizer use is 60% higher than used in the 

experimental station, implying that an additional 45.4 kg/ha is needed to maximize HYV 

Aman rice yield which is also economically optimum. Similarly, for HYV Boro rice, the 

optimum level of N fertilizer use is 67.2% higher than the dose used in the experiments, 

implying that an additional 83.9 kg/ha of N is required. The scenario is exactly opposite with 

the case of HYV Aus rice. It should be noted that the number of observations in Aus rice is 

too small, only 72, therefore, the results should be taken with caution.  The optimum dose of 

N fertilizer is estimated at 58.1 kg/ha whereas the level used in the experiment station is 
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much higher at 66.1 kg/ha implying that experiment stations are overusing N fertilizer in Aus 

rice and one can reduce urea fertilizer by 8.0 kg/ha.  

Table 4.2 also shows that changes in real price of urea have notable reduction in optimum 

dose of N fertilizer for Aman rice only and minor or no effect on Boro and Aus rice. In case 

of Aman rice, a 50% rise in the price of urea will reduce optimum level of urea fertilizer by 

4.6 kg/ha or 3.8% reduction. This needs attention because Aman season provides the bulk of 

rice output of the country and movements in the price of urea fertilizer will have discernible 

effects on its optimum usage. 

Finally, we present the effect on yield of rice due to change in optimum doses of N fertilizer 

in response to the movements in the price of urea fertilizer. The results show large scale 

reduction in the yield of Aman rice followed by moderate reduction on Boro rice but no 

effect on Aus rice. A 50% increase in the real price of urea will reduce Aman rice yield by 

101.7 kg/ha followed by Boro rice yield by 24.9 kg/ha. Once again, the rise in the urea price 

will exert detrimental effect on Aman rice crop, which is a source of concern.  

4.1.5 Conclusions 

The present section deals with estimating the economic optimum level of N fertilizer use in 

producing HYV rice of Aus, Aman and Boro seasons based on real level of prices of urea 

fertilizer and rice in the market. Results indicate that the experimental level of urea fertilizer 

use is far lower than the economically optimum level of urea fertilizer for Aman and Boro 

seasons but higher for Aus season. The discrepancy is highest for HYV Boro rice closely 

followed by Aman rice. Increase in real price of urea by 50% will exert a 4% reduction in 

optimum dose of N fertilizer in Aman season and reduce rice yield substantially by 101.2 kg 

from its existing level which is a serious detrimental effect. The corresponding effect on Boro 

is not so high but should not be ignored either. The effect of price change of N fertilizer on 

Aus rice is negligible.  

The present analysis highlights the dilemma and the detrimental effect of urea price increase 

that will be exerted on the yield level of principal rice crop, i.e., Aman rice which provides 

the bulk of foodgrain supply for the nation. Therefore, policy makers should consider options 

very carefully to check soaring price of N fertilizer in particular. 

 



64 

 

Table 4.1: Yield response function rice using BRRI experimental data (2001-2011) 
 

Variables Parameters HYV AMAN model HYV Boro model HYV Aus model 

Coefficient t-ratio Coefficient t-ratio Coefficient t-ratio 

  Coef. Err. Coef. Err.   

Constant  656.7418 0.69 5688.2540*** 4.91 4199.0780 0.21 

N β1 51.0808*** 3.39 -23.7173 -1.50 34.9487 0.05 

P β2 -73.1019* -1.69 -181.8295 -1.42   

K β3 9.7920 0.56 12.3207 0.53   

N2 γ11 -0.1743*** -3.05 -0.0449 -0.82 0.9232 1.06 

P2 γ22 -0.6897 -0.9 -3.2253 -1.08 15.5786* 1.64 

K2 γ33 0.0303 0.22 0.0003 0 1.4079 0.14 

NP γ12 1.0502*** 3.30 3.2709*** 3.82 -5.8670 -0.79 

NK γ13 0.0182 0.14 -0.0289 -0.16 -1.3915 -0.08 

PK γ23 -0.8032* -1.75 -0.3560 -0.21 -6.8435 -0.37 

Gazipur2001  1287.4030*** 3.56 -356.2755 -0.83 -103.3333 -0.1 

Gazipur2002  1764.1950*** 4.74 -546.9726 -1.01 -500.0000 -0.47 

Gazipur2003  1040.9130** 2.14 18.9784 0.05   

Gazipur2004    -837.9062** -2.14   

Gazipur2005  1287.0570*** 3.13 -278.9436 -0.84 230.0000 0.29 

Gazipur2006  514.1336 1.55 -936.1234*** -3.22 -370.0000 -0.46 

Gazipur2007  864.1081** 1.99 -455.6468 -1.51   

Gazipur2008  490.9231 1.36 -568.3145* -1.80 930.0000 0.82 

Gazipur2009  610.3704* 1.65 -806.8659** -2.35   

Gazipur2010  107.0118 0.31 -822.8898*** -2.66 975.0000* 1.64 

Gazipur2011  991.8527*** 2.66 -394.4944 -1.18 469.4950 0.45 

Comilla2001  2456.0510** 2.54 -1287.4100*** -2.68   

Comilla2002    462.5902 0.75   

Comilla2003  1935.7670*** 4.23 -143.7468 -0.27   

Comilla2004  1946.6860*** 3.17     

Comilla2005  1664.1860*** 3.00     

Comilla2006  397.4484 0.93 -724.1204** -2.17 -120.0000 -0.15 

Comilla2007  526.0505 0.55 312.5902 0.50   

Comilla2008  1139.8880*** 2.69 -378.4998 -0.78   

Comilla2009  271.7250 0.61 -595.9151 -1.23   

Comilla2010  1377.2470 1.43 150.7361 0.40   

Comilla2011  1882.1530*** 3.63 -567.7628 -1.18   

Habiganj2003  1144.8950 1.59     

Habiganj2006  660.8789 1.19 -348.9117 -0.66   

Habiganj2007  722.9625* 1.71 -187.4098 -0.3   

Habiganj2008  1704.5780*** 3.62 412.5902 0.5   

Habiganj2009  1934.8520*** 4.89     

Habiganj2010  1500.1130** 3.28 468.8197 0.75   

Habiganj2011  3234.1530*** 6.23     

Kushtia2001    -651.0569 -1.22 -199.6212 -0.19 

Kushtia2003    552.5902 0.66   

Kushtia2006  1499.6750*** 3.35 535.7795 1.11   

Kushtia2008  550.9361 1.12 -927.9656** -2.36 -746.7424 -0.66 

Kushtia2009    -1177.8800** -1.96 -1020.0000 -1.26 

Kushtia2010  -0.4495 0 24.6196 0.05   

Kushtia2011  1823.3790** 2.54 45.9235 0.09   

Rajshahi2002    -287.4098 -0.46   

Rajshahi2003    -1201.5540*** -2.95   

Rajshahi2006  430.3131 0.77 231.2007 0.74 -1243.3330* -1.89 

Rajshahi2007  2453.5060*** 5.66 886.7385 1.41   

Rajshahi2008  492.2472 0.88 -843.4998 -1.36   

Rajshahi2009      -12.3409 -0.01 

Rajshahi2010  422.7306 1.01 53.8197 0.09   
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Variables Parameters HYV AMAN model HYV Boro model HYV Aus model 

Rajshahi2011  701.8563 1.49 -448.9942 -1.30   

Khulna03  252.4857 0.64 895.3976*** 2.69   

Khulna04  1301.7630*** 2.87 1133.5090*** 2.67   

Khulna06  424.1526 0.82 -490.4501 -1.53   

Khulna07  1443.9140** 2.34     

Khulna08  1743.7340*** 4.78 -1186.2740*** -2.91   

Khulna09  -678.3511 -1.57 562.5902 1.17   

Khulna10  777.0643 1.05 -136.5089 -0.45   

Khulna11  268.2863 0.78 33.8601 0.11   

Barisal2002  -90.8875 -0.16 503.7112 1.28   

Barisal2003  1490.4840** 2.07 -870.1276*** -2.92   

Barisal2004  2085.1860*** 4.15     

Barisal2006  1668.7370*** 3.55 12.7880 0.03   

Barisal2007  1136.0510 1.18     

Barisal2008  1229.9920*** 3.22     

Barisal2009  1345.7560** 2.41 362.5902 0.58   

Barisal2010  1510.7820 2.9 679.2568 1.28   

Barisal 2011  229.6197 0.65 45.5127 0.15   

Chittagong06    -1127.8800 -1.35   

Chittagong 10  -529.5385 -0.74 1362.5900* 1.64   

Tangail06    -1704.2480*** -3.19   

Tangail 08    40.2533 0.09   

Tangail10  743.9139 1.21 275.0492 0.32   

Tangail11  277.2472 0.39     

Dinajpur05    -1208.4100** -2.49   

Dinajpur06    623.3761 1.28   

Dinajpur09  140.4615 0.2     

Dinajpur10  405.6151 0.72 75.0492 0.09   

Feni02  -338.2001 -0.67 -1117.5820** -2.09 -1462.7540 -1.35 

Feni03    -267.4098 -0.60   

Feni04    8.0928 0.02   

Feni06  -876.6211 -1.22 828.0847 0.99   

Feni07    71.6223 0.21   

Feni08    -276.7472 -0.57   

Feni09    -637.4098 -1.03   

Feni10    -71.4099 -0.16   

Feni11  2173.3790*** 3.02 -234.2334 -0.44   

Rangpur02  1146.0510 1.19     

Rangpur03  1103.9140** 2.24 -504.5927 -1.38   

Rangpur04  2359.8410*** 3.46     

Rangpur06  -26.6211 -0.04 -1244.6630** -2.00   

Rangpur07    1037.5900** 2.16   

Rangpur08  625.5806 1.50     

Rangpur09  179.9853 0.37     

Rangpur10  697.6483 1.47 -452.1612 -1.00   

Rangpur11  1808.3790** 2.52 22.3549 0.06   

Bhanga03  1719.9170** 2.39     

Bhanga05  1182.5190* 1.77     

Bhanga06  2074.6680*** 3.37 -419.6626 -0.67   

Bhanga07  1150.3150** 2.22     

Bhanga08  2898.9450*** 6.37 627.2245* 1.64   

Bhanga09  3308.8360*** 7.97 757.5126* 1.69   

Bhanga10  1612.7230*** 2.62 275.0492 0.42   

Bhanga11  2120.1530*** 4.09     

Mymensingh06  -14.1211 -0.03 -541.9125 -1.13   

Mymensingh 07    -87.4099 -0.14   

Mymensingh 08    -957.5130** -2.13   
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Variables Parameters HYV AMAN model HYV Boro model HYV Aus model 

Mymensingh 10  645.1641 1.22 755.0492 0.88   

Mymensingh 11  1528.3790** 2.13     

Jessore06  115.8789 0.21 -650.9151 -1.44   

Jessore10  1177.2470 1.22     

Jessore11  2564.6680*** 4.16     

Bogra07    -237.4098 -0.49   

Sylhet2009      -245.0838 -0.22 

Model 

diagnostics 

       

Adjusted R-

squared 

 0.31  0.43  0.60  

F – value  5.28***  8.56***  5.86***  

Variables  884  918  72  

 

Table 4.2: Simulation results of economic optimum levels of N fertilizer and effect on 

rice yield in response to price change of urea 

 
Variables HYV AMAN model HYV Boro model HYV Aus model 

 Mean Standard 

deviation 

Mean Standard 

deviation 

Mean Standard 

deviation 

Experimental P (TSP) 11.18 2.18 20.71 6.04 13.43 5.05 

Experimental K (MP) 40.71 6.56 51.88 12.31 44.93 10.60 

Experimental N (Urea) 75.42 17.79 125.71 16.97 66.08 20.76 

Optimum N  120.86 79.07 209.58 18.11 58.08 13.77 

Optimum urea (10% 

rise in urea price 

119.94 79.06 209.38 18.10 58.13 13.77 

Optimum urea (20% 

rise in urea price 

119.02 79.06 209.17 18.10 58.17 13.77 

Optimum urea (30% 

rise in urea price 

118.10 79.05 208.97 18.10 58.22 13.78 

Optimum urea (40% 

rise in urea price 

117.19 79.06 208.76 18.10 58.27 13.77 

Optimum urea (50% 

rise in urea price 

116.27 79.05 208.56 18.10 58.32 13.77 

Yield effect (10% rise 

in urea price) 

-19.74 22.13 -4.97 4.46 0.04 0.01 

Yield effect (20% rise 

in urea price 

-39.78 44.29 -9.95 8.92 0.09 0.03 

Yield effect (30% rise 

in urea price 

-60.13 66.46 -14.93 13.38 0.15 0.04 

Yield effect (40% rise 

in urea price 

-80.77 88.66 -19.91 17.85 0.20 0.06 

Yield effect (50% rise 

in urea price 

-101.72 110.87 -24.90 22.31 0.26 0.07 

 

Table 4.3:  Production elasticity of optimum dose of urea fertilizer 
 

Variables Parameter HYV AMAN 

model 

HYV BORO model HYV AUS model 

Production elasticity of N* η 0.04 0.48 -0.10 

  (0.03) (0.17) (0.17) 
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4.2 Modelling profitability of different crops at the farm level  

 A profit function approach is adopted to examine impacts of prices and fixed factors on 

farmers‘ resource allocation decisions. The basic assumption is that farm management 

decisions can be described as static profit maximization. Specifically, the farm household is 

assumed to maximize ‗restricted‘ profits from growing specific crops, defined as the gross 

value of output less variable costs, subject to a given technology and given fixed factor 

endowments.  

4.2.1 Profitability analysis of various crops 

The present section is devoted to profitability analysis of selected crops. A fully flexible 

translog restricted profit function analysis was conducted for each individual crops, the full 

range of input demand and output supply elasticities and elasticities with respect to fixed 

factors were computed from the profit function results. Finally, this information was used to 

conduct policy analysis to determine effects of input and output price increases on key input 

usage, yield levels and profitability of crops.  

4.2.2. Data and the study area  

The farm survey was carried out in all the mentioned regions in the ToR for various crops by 

applying multistage stratified random sampling technique for selecting 35 farms of marginal, 

small, and medium and large together for each farm type. These are: highland Boro rice, 

medium land Boro rice land and lowland Boro rice; rrrigated Aman rice and rainfed Aman 

rice, hybrid Aman rice, wheat, maize, jute, lentils, and mustard. Specific crop data from the 

farm-level were collected based on the locational guidelines provided in the ToR that has 

been shown in the methodology chapter (Table 2.1).  

4.2.3. Modelling profitability of different crops at the farm level  

A profit function approach is adopted to examine impacts of prices and fixed factors on 

farmers‘ resource allocation decisions. The basic assumption is that farm management 

decisions can be described as static profit maximization. Specifically, the farm household is 

assumed to maximize ‗restricted‘ profits from growing specific crops, defined as the gross 

value of output less variable costs, subject to a given technology and given fixed factor 

endowments.  



68 

 

We specify a flexible functional form, the translog function that approximates most of the 

underlying true technology. The general form of the translog profit function, dropping the ith 

subscript for the farm, is defined as:  
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where:  

‘ = restricted profit (total revenue less total cost of variable inputs) normalized by 

price of output (Py), 

P’j = price of the jth input (Pj) normalized by the output price (Py), 

j  = 1, fertilizer price, 

 = 2, labor wage, 

 = 3, animal power price, 

 = 4, seed price, 

Zl = quantity of fixed input, l, 

l = 1, area under specific crops, 

 = 2, experience, 

 = 3, irrigation cost, 

 = 4, education, 

 = 5, land fragmentation, 

v = random error, 

ln = natural logarithm, and 

0,j,jk, l, jl, and lt, are the parameters to be estimated. 

The corresponding share equations are expressed as, 
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where Sj is the share of jth input, Sy is the share of output, Xj denotes the quantity of input j 

and Y is the level of output. Since the input and output shares form a singular system of 

equations (by definition Sy - Sj = 1), one of the share equations, the output share, is dropped 
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and the profit function and variable input share equations are estimated jointly using SURE 

procedure. The joint estimation of the profit function together with factor demand equations 

ensures consistent parameter estimates (Sidhu and Baanante, 1981).  

Among the regularity properties of the profit function specified in equation (3), homogeneity 

was automatically imposed because the normalized specification was used. The monotonicity 

property of a translog profit function model holds if the estimated output share is positive 

(Wall and Fisher, 1987 cited in Farooq et al., 2001) which was found in our case. The 

symmetry property was tested by imposing cross-equation restrictions of equality on the 

corresponding parameters between the profit function and four factor demand equations. 

Tests failed to reject most of these restrictions thereby confirming that the symmetry property 

also holds and the sample farms do maximize profit with respect to normalized prices of the 

variable inputs (Sidhu and Baanante, 1981). The convexity property was assumed to hold and 

was not tested.  

Fertilizer, labour, machineries and seed are the four major inputs that are essential in 

producing any crop and contribute significantly to total cost of production (Rahman and 

Parkinson, 2007). Total cultivated land devoted to crops is expected to have a significant 

positive association with quantities of input demanded. Also, studies on Bangladesh found 

land as the most important input in crop production with high output elasticity (Wadud and 

White, 2000; Ahmed and Hossain, 1990; Hossain, 1989). Lack of access to irrigation has 

been identified as one of the principal reasons for stagnation GR diffusion in Bangladesh 

(Rahman and Thapa, 1999; Hossain, 1989; Hossain et al., 1990). Also, the cost of irrigation, 

particularly for rice production, is very high and accounts for 8-9% of the gross value of 

output (Hossain et al., 1990). Use of age and education level of farmers as explanatory 

variables in productivity studies is common (e.g., Asadullah and Rahman, 2009; Rahman, 

2005). The education variable is used as a surrogate for a number of factors. At the technical 

level, access to information as well as capacity to understand the technical aspects related to 

the modern technology may influence crop production decisions. Similarly, age of the farmer 

is incorporated to account for the maturity of the farmer in his/her decision-making ability. 

Constraints imposed by land fragmentation on productivity and efficiency in agriculture are 

quite prevalent. For example, Blaikie and Sadeque (2000) and Rahman and Rahman (2008) 

highlight that land fragmentation is becoming a critical constraint in increasing productivity in 

Nepal, India, Bangladesh and other regions in Asia.  
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4.2.4 Characteristics of the household population 

The characteristics of farm household population have been analyzed in terms of their age, 

marital status, occupation and education.  

Age and Sex 

The sample of 2083 households from 20 upazillas comprised a total population of 10495, of 

which 53.57% were male and 46.43% were female. About 28% of the household populations 

were below 15 years of age, about 68 % population lays 15-64 years age group and only 

4.2% were of 65 years or above. The proportion of household population aged 15 years or 

less is remarkably lower in the surveyed households than that reported by BDHS-2007 

(35.3% for age below 15 years) (NIPORT, 2009).  

The sex ratio in rural areas was found 115 male per 100 women which is remarkably higher 

than the national figure (105) (BBS, 2011c), possibly because of sample framework used for 

the survey. The dependency ratio of the study population was estimated at 47.53, which is 

significantly lower than that (65.3) reported in the HIES-2010 survey (BBS, 2011b). The 

lower dependency ratio of the study households may be due to inclusion of nuclear 

households (73.2%) in the sample, which are likely to be composed of a lower number of 

dependent family members than the national average. 

Marital status 

The marital status of the household population aged 16 years or more (at the time of the 

survey) indicates that about 75% were married and about 23% were unmarried. The 

proportion of unmarried people was found low for female population in comparison with that 

of the male population, which indirectly indicates that female population get married earlier 

than their male counterpart.  

Occupation 

The occupation of the study population aged 16 years or older is shown that the 34.6% were 

engaged in agriculture, however only 2% were female and 62% were male. Near 85.4% of 

the women were engaged in domestic work as household activities and 9.4% were engaged in 

study that are not directly included in GDP. Among males, about 13% were engaged in study, 

followed by job/service (12.2%), and business (8.2%). 
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Table 4.4: Profile of the Household Population by sex 
 

Characteristics  

Population 

Male Female Both sex 

No. % No. % No. % 

Age group       

0-14 years 1493 26.6 1451 29.8 2944 28.1 

15-64years 3853 68.5 3261 66.9 7114 67.8 

65+ years 276 4.9 161 3.3 437 4.2 

Total 5622 100.0 4873 100.0 10495 100.0 

Average ±SD 28.6±18.7 26.2±17.5 27.5±18.2 

Sex Ratio 115 men per 100 women 

Dependency  Ratio  47.53 

Marital Status (Age>15 years) 

Married 2732 68.5 2745 83.1 5477 75.1 

Unmarried 1238 31.0 436 13.2 1674 23.0 

Others 20 0.5 122 3.7 142 1.9 

Occupation ( Age>15 years)       

Agriculture 2469 61.9 52 1.6 2521 34.6 

Service 486 12.2 51 1.5 537 7.4 

Business 328 8.2 11 0.3 339 4.6 

Agriculture Labor 22 0.6 2 0.1 24 0.3 

Non-Agriculture Labor 28 0.7 - - 28 0.4 

Rural Transportation 37 0.9 - - 37 0.5 

Domestic Work 27 0.7 2821 85.4 2848 39.1 

Fishing 5 0.1 1 0.0 6 0.1 

Student 517 13.0 309 9.4 826 11.3 

Others 71 1.8 56 1.7 127 1.7 

Total 3990 100.0 3303 100.0 7293 100.0 

Educational Status (Age 5 years or more) 

No education 381 7.3 441 10.0 822 8.6 

1-5 years of schooling 2176 41.9 2144 48.6 4320 45.0 

6-9 years of schooling 1204 23.2 1083 24.6 2287 23.8 

SSC / HSC  1138 21.9 629 14.3 1767 18.4 

Graduate and above 289 5.6 114 2.6 403 4.2 

Total 5188 100.0 4411 100.0 9599 100.0 

Educational Status of Adults (Age 15 years or more) 

No education 359 9.0 417 12.6 776 10.6 
Read and Write / Write name 

only 
647 16.2 710 21.5 1357 18.6 

1-5 years of schooling 777 19.5 743 22.5 1520 20.8 

6-10 years of schooling 1480 37.1 1134 34.3 2614 35.8 

11-12 years of schooling 438 11.0 185 5.6 623 8.5 
Above higher secondary education 289 7.2 114 3.5 403 5.5 

Total  3990 100.0 3303 100.0 7293 100.0 

Landholding of the Household 
Type of farm household Marginal Small Medium & large 

Number of household 696 685 702 

Average ±SD (in decimal) 66.50 ± 21.90 170.34 ± 41.01 589.69 ± 544.38 

All Average ±SD (in decimal) 240.61  ±  357.35 
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Education 

About 19.6% of the study population aged 15 years or older was found to have no education 

or read/write only, about 20.8% were found to have primary-level education (1-5 years of 

schooling), about 44.3% study population were found to have secondary/higher secondary 

level education and only about 5,5% people were found to have attained/completed graduate 

level of education. The proportion of attainment of post-secondary or higher level of 

education was relatively higher for men than women, partly due to gender discrimination 

against girl children.  

Landholding pattern 

The average landholdings of the households were found 66.50, 170.34 and 589.69 for 

marginal, small and medium/large farms respectively.  

4.2.5 Determinants of farmers’ resource allocation decisions 

Tables 4.5, 4.6 and 4.7 presents the estimates of the profit function estimated jointly with four 

input demand equations for each of the 11 crops. The value of the adjusted R-squared for the 

profit function (from OLS) indicated good fit for most of the models. Also, a number of 

parameters are significantly different from zero at the least the 10% level in each of the 

models. Significance of some of the interaction terms indicates the non-linearity in the 

production structure, which justifies use of a translog instead of a more restrictive Cobb-

Douglas functional form. 

The parameter estimates of the profit function model are used to estimate the elasticities with 

respect to variable input demand and output supply (Table 4.8). For the sake of brevity, we 

have presented only selected elasticities in Table 4.8. The appendix contains details of all 11 

set of full elasticity estimates for 11 crops (Appendix Tables 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 

4.8, 4.9, 4.10 and 4.11).  

All own price elasticities have negative signs consistent with theory, but most of them are in 

the inelastic range. However, a number of own price elasticities are in the elastic range as 

well (Table 4.8). With an exception of three seed price elasticities, rest of the measures is 

significantly different from zero at the 10% level at least, which is very encouraging. Results 

of the cross-price elasticities of demand are mixed with some being complements and some 

being substitutes (see Appendix Tables 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7, 4.8, 4.9, 4.10 and 

4.11).  

The output supply response to output price is positive consistent with theory but most of them 

are in the inelastic range except lowland Boro rice, rainfed Aman rice and Jute which are in 
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the elastic range, indicating that a one percent increase in output price will increase greater 

than one percent increase in output supply 

Demand for all inputs will increase in response to a rise in output price which is consistent 

with expectation. Also, most of these elasticities are significantly different from zero at 5 

percent level at least and some are in the elastic range. Only demand for seed in response to 

output price change although positive are not significantly different from zero. The main 

reason may be due to the fact that seeds must be applied in more or less fixed rate in order to 

ensure optimum yield and therefore, increase in output price is not going to increase seed use 

rate substantially as overuse of seed will not raise yield, rather increase weeding cost perhaps. 

The response of fixed factor endowments to output supply is not as responsive as expected. 

An increase in land area will raise output supply in most cases as expected, but the elasticities 

are significantly different from zero only in case of wheat, maize and lentil. The influence of 

other fixed factors has mixed signs but is not significantly different from zero.  

4.2.6 Price policy analysis 

Since the ToR is interested in only effects of fertilizer prices, we consider two policy 

alternatives: a 25% increase in fertilizer price and a 50% increase in fertilizer price. The 

procedure used to calculate the effect of an increase in fertilizer on yield and profit is detailed 

below. First, based on the elasticity estimates obtained from the profit function analyses, the 

percentage change in input use and crop production as a result of the fertilizer price increase is 

calculated. Second, using these percentages and the estimated input and production data of the 

sample, the absolute change in input use and crop production are calculated on a per hectare 

basis. These can be then converted to costs and values by using the corresponding post-increase 

in fertilizer prices while all other prices are held unchanged. The difference between the change 

in value (i.e., total revenue) and the change in input costs is the net effect on profit due to the 

effect of increase in fertilizer price. And the effect on change in the cost production is the effect 

on yield due to increase in the price of fertilizer. 

The results of the exercise is presented in Tables 4.9, 4.10, 4.11, 4.12, 4.13, 4.14, 4.15, 4.16, 

4.17, 4.18, and 4.19. It is clear from these tables that the net effect of the fertilizer price 

increases is a reduction in yield as well as profits. For the Aman rice crops, a 25% increase in 

fertilizer price leads to a decline in yield level of 3.35 – 4.37% and a decline in profits of 2.28 

– 2.77%  per ha with an exception of irrigated Aman rice where profit will increase by 0.18% 

because of higher savings in input costs then decline in output. The figures double for a 50% 
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increase in fertilizer price with all three Aman season rice crops facing yield and profit 

declines.  

For the Boro rice crops at different elevation of land (high, medium and low) the level of 

yield decline is a staggering 13.96% in medium land Boro followed by 4.37% for highland 

and lowland Boro rice. Consequently, the declining effect on profit is also very high for 

mediumland Boro rice 8.92% followed by 4.23% for lowland Boro and 3.08% for highland 

Boro.  

For jute, the effect in decline in yield is much higher than a decline in profit. The yield 

decline for a 25% increase in fertilizer price is 4.37% and a decline in profit is 1.11%. The 

figures double for a 50% increase in fertilizer price. On the other hand, for lentil, the 

declining effect on yield is lower than decline in profit. For a 25% increase in fertilizer price, 

the level of yield reduction is 1.99% but a decline in profit is 3.87%.  

Maize production is an exception to the norm where the decline in yield is minimal and a 

hefty rise in profit instead. For a 25% increase in the price of fertilizer, the yield decline is 

only 0.74% and profit increased by a hefty 17.54%. This is because the reduction in costs of 

inputs is much higher than the reduction in yield because of very low response to change in 

output supply from change in fertilizer prices which has resulted in profit to sore higher. The 

figures double for a 50% increase in fertilizer price. One reason may be that maize production 

uses very large amount of cowdung (Rahman et al., 2011) which have kept the yield levels 

high despite reduction in the use of inorganic fertilizers due to price increase.  

Mustard production also demonstrated very low effect on yield reduction resulting in a rise in 

profit by a low margin. For a 25% increase in the price of fertilizer, the reduction in yield is 

only 0.44% and an increase in profit by 1.36%. The figures double for a 50% increase in 

fertilizer price. 

Finally, wheat yield is reduced by 4.98% and profit declined by 3.96% for a 25% rise in the 

price of fertilizers. The figures double for a 50% increase in fertilizer price. 

4.2.7. Conclusions and policy implications  

The present section analyses the profitability of various crops grown and that are dominant in 

specific regions. A total of 12 crops were analyzed separately. Profit function analyses were 

utilized to determine farmers‘ responsiveness to input and output price changes and fixed 

factor endowments. Full range input demand and output supply elasticities were computed 
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from the results of the translog profit functions where were then used to conduct policy 

analysis. Specifically, we looked at the effects of a 25% and 50% reduction in fertilizer price 

on the level of yield and profit per ha. With the exception of maize, the rise in fertilizer price 

has detrimental effects on yield level as well as profit. However, the levels of effect on yield 

and profit varies for individual crops because of the difference in the nature of responsiveness 

of input prices on the demand for inputs. For maize, a negligible level of yield decline is 

associated with a hefty rise in profit instead which is not the norm. Also a doubling of 

fertilizer price simply doubles detrimental effects on yield and profit. Therefore, we strongly 

propose that the government should pay serious attention to stabilize price of fertilizer and 

may even opt to introduce or boost its current level of fertilizer subsidy to sustain the growth 

of Bangladesh agriculture.  
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Table 4.5: Restricted parameter estimates of the translog profit functions along with input share equations of various crops. 
 

  Highland Boro rice Mediumland Boro rice Lowland Boro rice Rainfed Aman rice 

Variables Parameters Estimates t-ratio Estimates t-ratio Estimates t-ratio Estimates t-ratio 

Profit function          

Constant 0 2.3923 0.31 33.4628 0.98 -9.2412 -1.55 5.0186 0.41 

lnP‘F F -0.4298 -1.08 4.7528** 2.31 1.2104*** 2.82 -0.9394 -1.32 

lnP‘W W 0.5410 0.26 4.5971 0.47 5.4669** 2.40 -1.0677 -0.39 

lnP‘M M -0.2356 -0.59 -0.2539 -0.07 0.4830 0.95 0.9260 0.64 

lnP‘P P 0.0204 0.11 2.2306 1.16 0.2351* 1.83 0.1853 0.54 

½lnP‘F x lnP‘F FF -0.2099*** -4.33 -0.0473 -0.16 -0.1182*** -3.23 -0.3109*** -4.13 

½lnP‘W x lnP‘W WW -1.5527*** -3.72 -5.9646** -2.22 -0.4826 -0.70 -1.9740*** -2.92 

½lnP‘M x lnP‘M MM -0.1784*** -6.76 -1.5336*** -4.42 -0.2116*** -5.19 -1.1874*** -5.91 

½lnP‘P x lnP‘P PP -0.0048 -0.59 -0.0142 -0.07 -0.0212*** -3.85 -0.0127 -0.58 

lnP‘F x lnP‘W FW -0.1895** -2.23 -2.9818*** -5.30 -0.1418 -1.18 -0.2958* -1.69 

lnP‘F x lnP‘M FM -0.0656** -2.39 0.0120 0.07 0.0158 0.53 -0.3618*** -4.68 

lnP‘F x lnP‘P FP -0.0066 -0.55 0.2999* 1.79 -0.0031 -0.31 -0.0264 -0.87 

lnP‘W x lnP‘M WM -0.1821** -2.25 -2.1375*** -2.66 0.2220* 1.65 -1.3990*** -4.69 

lnP‘W x lnP‘P WP -0.0657* -1.66 -1.2533** -2.39 -0.0485 -1.23 -0.2003** -2.10 

lnP‘M x lnP‘P MP -0.0076 -0.78 0.2114 1.23 0.0071 0.77 -0.0902*** -2.68 

lnP‘F x lnZL FL 0.0982** 2.30 0.1130 0.62 -0.0524* -1.93 0.2630*** 3.49 

lnP‘F x lnZG FG 0.1094 1.39 0.3187 0.96 -0.1793*** -2.52 0.1522 1.43 

lnP‘F x lnZI FI -0.0138 -0.46 0.0621 1.16 0.0084 1.01 -0.0078 -0.83 

lnP‘F x lnZS FS 0.0020 0.11 -0.0021 -0.03 -0.0358** -2.22 0.0056 0.24 

lnP‘F x lnZE FE -0.1196*** -2.69 -0.0456 -0.26 -0.0740** -2.09 -0.1666** -2.35 

lnP‘W x lnZL WL 0.3233 1.46 1.8388** 2.10 -0.3747*** -2.87 1.0350*** 3.50 

lnP‘W x lnZG WG 0.4819 1.16 1.8779 1.22 -0.8280** -2.38 0.6506 1.54 

lnP‘W x lnZI WI -0.0991 -0.59 -0.0940 -0.29 0.0427 1.05 0.0148 0.41 

lnP‘W x lnZS WS 0.1163 1.32 -0.4990 -1.50 -0.1499* -1.91 -0.0706 -0.75 

lnP‘W x lnZE WE -0.3000 -1.32 -0.9710 -1.14 -0.1071 -0.63 -0.7415*** -2.69 

lnP‘M x lnZL ML 0.0902** 2.04 0.7183* 1.74 -0.0250 -0.72 0.4424** 2.46 

lnP‘M x lnZG MG 0.0777 0.96 1.2366* 1.78 -0.2592*** -2.83 0.3499 1.39 

lnP‘M x lnZI MI -0.0102 -0.31 -0.0894 -0.49 0.0217** 1.99 0.0198 0.93 

lnP‘M x lnZS MS 0.0066 0.37 -0.2678* -1.65 -0.0273 -1.32 0.0038 0.06 

lnP‘M x lnZE ME -0.0985** -2.17 0.0021 0.01 -0.0802* -1.77 -0.2853* -1.70 
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  Highland Boro rice Mediumland Boro rice Lowland Boro rice Rainfed Aman rice 

Variables Parameters Estimates t-ratio Estimates t-ratio Estimates t-ratio Estimates t-ratio 

lnP‘P x lnZL PL 0.0180 1.01 0.0306 0.18 0.0014 0.18 0.0618* 1.94 

lnP‘P x lnZG PG 0.0130 0.36 0.1767 0.55 -0.0322* -1.70 0.0296 0.68 

lnP‘P x lnZI PI -0.0042 -0.36 0.0097 0.22 0.0007 0.31 -0.0020 -0.47 

lnP‘P x lnZS PS 0.0055 0.64 -0.0247 -0.36 -0.0034 -0.80 0.0019 0.19 

lnP‘P x lnZE PE -0.0113 -0.55 -0.0490 -0.29 -0.0119 -1.31 -0.0433 -1.42 

lnZL L 1.1094 0.91 -5.5346 -1.05 1.2454* 1.90 -0.8064 -0.26 

lnZG G -1.0981 -0.39 -10.3912 -0.81 2.9107 1.40 2.1419 0.56 

lnZI I 0.5905 0.64 -1.0395 -0.37 -0.2407 -1.48 -0.2562 -0.77 

lnZS S -0.1758 -0.27 -0.1197 -0.05 0.5125 1.43 -0.8967 -1.21 

lnZE E -0.2798 -0.25 4.5555 0.88 0.4169 0.62 2.7368 0.98 

½lnZL x lnZL LL 1.0192*** 3.97 0.0099 0.01 0.1188* 1.86 -0.1343 -0.25 

½lnZG x lnZG GG -0.2756 -0.41 -0.4226 -0.13 -0.4344 -0.93 -1.1373 -1.30 

½lnZI x lnZI II 0.0671** 1.96 0.0008 0.03 0.0391*** 3.54 -0.0928** -2.32 

½lnZS x lnZS SS 0.1064* 1.78 0.0544 0.20 -0.0838 -1.54 -0.1229* -1.74 

½lnZE x lnZE EE 0.2344 0.81 0.0385 0.04 -0.0266 -0.36 0.3134 0.84 

lnZL x lnZG LG -0.5077* -1.65 0.5966 0.44 0.0608 0.48 -0.1665 -0.38 

lnZL x lnZI LI -0.4606*** -3.75 0.0281 0.07 -0.0548*** -2.98 0.1169*** 2.63 

lnZL x lnZS LS 0.0623 0.92 -0.2853 -0.92 0.0185 0.67 0.0765 0.86 

lnZL x lnZE LE -0.2356 -1.02 -0.0755 -0.11 -0.0333 -0.59 -0.2107 -0.50 

lnZG x lnZI GI 0.3914 1.59 0.2865 0.59 0.0642* 1.93 0.0169 0.36 

lnZG x lnZS GS -0.0111 -0.08 0.6307 1.44 0.0148 0.23 0.3059** 1.97 

lnZG x lnZE GE 0.0388 0.17 -0.8017 -0.68 -0.0002 0.00 -0.0201 -0.05 

lnZI x lnZS IS -0.0885* -1.88 0.0169 0.19 -0.0002 -0.02 0.0054 0.51 

lnZI x lnZE IE 0.1847 1.13 0.0503 0.16 0.0167 0.87 -0.0335 -0.87 

lnZS x lnZE SE 0.0465 0.62 0.1839 0.67 -0.0051 -0.16 -0.0257 -0.31 

Fertilizer share 

equation 

    

 

    

Constant F -0.4298 -1.08 4.7528** 2.31 -0.1182*** -3.23 -0.9394 -1.32 

lnP‘F FF -0.2099*** -4.33 -0.0473 -0.16 -0.1418 -1.18 -0.3109*** -4.13 

lnP‘W FW -0.1895** -2.23 -2.9818*** -5.30 0.0158 0.53 -0.2958* -1.69 

lnP‘M FM -0.0656** -2.39 0.0120 0.07 -0.0031 -0.31 -0.3618*** -4.68 

lnP‘P FP -0.0066 -0.55 0.2999* 1.79 -0.0524* -1.93 -0.0264 -0.87 

lnZL FL 0.0982** 2.30 0.1130 0.62 -0.1793*** -2.52 0.2630*** 3.49 
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  Highland Boro rice Mediumland Boro rice Lowland Boro rice Rainfed Aman rice 

Variables Parameters Estimates t-ratio Estimates t-ratio Estimates t-ratio Estimates t-ratio 

lnZG FG 0.1094 1.39 0.3187 0.96 0.0084 1.01 0.1522 1.43 

lnZI FI -0.0138 -0.46 0.0621 1.16 -0.0358** -2.22 -0.0078 -0.83 

lnZS FS 0.0020 0.11 -0.0021 -0.03 -0.0740** -2.09 0.0056 0.24 

lnZE FE -0.1196*** -2.69 -0.0456 -0.26 1.2104*** 2.82 -0.1666** -2.35 

Labor share 

equation 

         

Constant W 0.5410 0.26 4.5971 0.47 5.4669** 2.40 -1.0677 -0.39 

lnP‘F FW -0.1895** -2.23 -2.9818*** -5.30 -0.1418 -1.18 -0.2958* -1.69 

lnP‘W WW -1.5527*** -3.72 -5.9646** -2.22 -0.4826 -0.70 -1.9740*** -2.92 

lnP‘M WM -0.1821** -2.25 -2.1375*** -2.66 0.2220* 1.65 -1.3990*** -4.69 

lnP‘P WP -0.0657* -1.66 -1.2533** -2.39 -0.0485 -1.23 -0.2003** -2.10 

lnZL WL 0.3233 1.46 1.8388** 2.10 -0.3747*** -2.87 1.0350*** 3.50 

lnZG WG 0.4819 1.16 1.8779 1.22 -0.8280** -2.38 0.6506 1.54 

lnZI WI -0.0991 -0.59 -0.0940 -0.29 0.0427 1.05 0.0148 0.41 

lnZS WS 0.1163 1.32 -0.4990 -1.50 -0.1499* -1.91 -0.0706 -0.75 

lnZE WE -0.3000 -1.32 -0.9710 -1.14 -0.1071 -0.63 -0.7415*** -2.69 

Machine share 

equation 

         

Constant M -0.2356 -0.59 -0.2539 -0.07 0.4830 0.95 0.9260 0.64 

lnP‘F FM -0.0656** -2.39 0.0120 0.07 0.0158 0.53 -0.3618*** -4.68 

lnP‘W WM -0.1821** -2.25 -2.1375*** -2.66 0.2220* 1.65 -1.3990*** -4.69 

lnP‘M MM -0.1784*** -6.76 -1.5336*** -4.42 -0.2116*** -5.19 -1.1874*** -5.91 

lnP‘P MP -0.0076 -0.78 0.2114 1.23 0.0071 0.77 -0.0902*** -2.68 

lnZL ML 0.0902** 2.04 0.7183* 1.74 -0.0250 -0.72 0.4424** 2.46 

lnZG MG 0.0777 0.96 1.2366* 1.78 -0.2592*** -2.83 0.3499 1.39 

lnZI MI -0.0102 -0.31 -0.0894 -0.49 0.0217** 1.99 0.0198 0.93 

lnZS MS 0.0066 0.37 -0.2678* -1.65 -0.0273 -1.32 0.0038 0.06 

lnZE ME -0.0985** -2.17 0.0021 0.01 -0.0802* -1.77 -0.2853* -1.70 

Seed share 

equation 

         

Constant P 0.0204 0.11 2.2306 1.16 0.2351* 1.83 0.1853 0.54 

lnP‘F FP -0.0066 -0.55 0.2999* 1.79 -0.0031 -0.31 -0.0264 -0.87 

lnP‘W WP -0.0657* -1.66 -1.2533** -2.39 -0.0485 -1.23 -0.2003** -2.10 
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  Highland Boro rice Mediumland Boro rice Lowland Boro rice Rainfed Aman rice 

Variables Parameters Estimates t-ratio Estimates t-ratio Estimates t-ratio Estimates t-ratio 

lnP‘M MP -0.0076 -0.78 0.2114 1.23 0.0071 0.77 -0.0902*** -2.68 

lnP‘P PP -0.0048 -0.59 -0.0142 -0.07 -0.0212*** -3.85 -0.0127 -0.58 

lnZL PL 0.0180 1.01 0.0306 0.18 0.0014 0.18 0.0618* 1.94 

lnZG PG 0.0130 0.36 0.1767 0.55 -0.0322* -1.70 0.0296 0.68 

lnZI PI -0.0042 -0.36 0.0097 0.22 0.0007 0.31 -0.0020 -0.47 

lnZS PS 0.0055 0.64 -0.0247 -0.36 -0.0034 -0.80 0.0019 0.19 

lnZE PE -0.0113 -0.55 -0.0490 -0.29 -0.0119 -1.31 -0.0433 -1.42 

R-squared  0.78  0.42  0.66  0.71  

F-stat  24.31***  3.88***  27.31***  12.79***  

Observations  132  136  351  144  

Note: Figures in parentheses are t-ratios. 

*** Significant at 1% level (p<0.01). 

** Significant at 5% level (p<0.05). 

* Significant at 10% level (p<0.10). 

F = fertilizer price, W = labor wage, M = machine price, P = seed price, L = land cultivated, G = experience, I = irrigation, S = education, and E = land 

fragmentation.  

Continued... 
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Table 4.5: Restricted parameter estimates of the translog profit functions along with input share equations of various crops. 
 

  Irrigated Aman rice Hybrid Aman rice Irrigated Wheat Maize 

Variables Parameters Estimates t-ratio Estimates t-ratio Estimates t-ratio Estimates t-ratio 

Profit function          

Constant 0 1.4536 1.17 -4.4452 -0.46 5.5037 1.24 2.3048 0.26 

lnP‘F F 0.3582*** 2.89 0.1099 0.17 -0.9287*** -2.84 0.7553 0.79 

lnP‘W W 2.4752*** 7.19 4.7814 1.17 0.5576 0.74 -0.5176 -0.27 

lnP‘M M 0.4685*** 5.76 -0.2247 -0.18 -0.9117*** -3.65 -0.5454 -0.95 

lnP‘P P -0.0642 -0.90 -0.2985 -0.51 -0.9001*** -2.78 0.4875 0.99 

½lnP‘F x lnP‘F FF -0.1088*** -6.45 -0.1209* -1.86 -0.2292*** -5.19 -0.2841*** -3.12 

½lnP‘W x lnP‘W WW -1.1256*** -12.99 -2.7250*** -2.65 -0.7151*** -6.74 -0.6463* -1.70 

½lnP‘M x lnP‘M MM -0.2133*** -20.40 -0.5088*** -3.32 -0.3069*** -14.95 -0.1199*** -2.96 

½lnP‘P x lnP‘P PP 0.0032 0.72 -0.0158 -0.45 -0.5578*** -10.84 -0.0650** -2.29 

lnP‘F x lnP‘W FW -0.2372*** -8.39 -0.1191 -0.74 -0.0132 -0.30 -0.3088** -2.05 

lnP‘F x lnP‘M FM -0.0625*** -8.97 0.0615 0.95 -0.0532** -2.42 0.0579 1.25 

lnP‘F x lnP‘P FP 0.0462*** 7.41 0.0237 0.59 0.0516 1.41 -0.0467 -1.00 

lnP‘W x lnP‘M WM -0.1934*** -9.53 -0.2650 -0.83 0.0886*** 2.60 -0.2542*** -2.60 

lnP‘W x lnP‘P WP 0.0189 1.17 -0.1274 -0.88 0.2086*** 4.11 -0.0872 -1.10 

lnP‘M x lnP‘P MP -0.0052 -1.37 -0.0274 -0.44 0.0108 0.45 0.0026 0.10 

lnP‘F x lnZL FL 0.0020 0.12 -0.0859 -1.44 -0.0340 -0.78 -0.0344 -0.35 

lnP‘F x lnZG FG -0.0025 -0.13 0.0538 0.45 0.0705 0.87 -0.1150 -0.55 

lnP‘F x lnZI FI -0.0150** -2.24 0.0456 1.43 0.0757*** 3.36 0.0371 1.02 

lnP‘F x lnZS FS -0.0008 -0.26 -0.0027 -0.15 -0.0041 -0.30 -0.0042 -0.11 

lnP‘F x lnZE FE 0.0050 0.34 0.0695 1.15 -0.0973** -2.38 0.2358* 1.88 

lnP‘W x lnZL WL 0.0076 0.19 -0.1793 -0.50 -0.1789* -1.85 0.1331 0.72 

lnP‘W x lnZG WG -0.0315 -0.68 0.6158 0.97 0.0564 0.31 0.1715 0.44 

lnP‘W x lnZI WI -0.0249* -1.64 0.3176 1.00 0.1493*** 2.93 0.1092 1.52 

lnP‘W x lnZS WS -0.0025 -0.33 -0.1346 -1.37 0.0104 0.34 -0.1040 -1.48 

lnP‘W x lnZE WE 0.0067 0.20 0.2611 0.79 -0.1907** -2.11 0.0753 0.31 

lnP‘M x lnZL ML 0.0039 0.38 -0.0699 -0.63 -0.0238 -0.73 0.0238 0.38 

lnP‘M x lnZG MG -0.0050 -0.43 0.3736 1.59 0.0822 1.36 0.1925 1.52 

lnP‘M x lnZI MI -0.0080** -2.00 0.0458 0.61 0.0572*** 3.42 0.0406* 1.64 

lnP‘M x lnZS MS -0.0009 -0.49 -0.0362 -1.03 -0.0029 -0.28 -0.0090 -0.36 

lnP‘M x lnZE ME 0.0029 0.34 -0.0173 -0.16 -0.0873*** -2.84 -0.0070 -0.08 
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  Irrigated Aman rice Hybrid Aman rice Irrigated Wheat Maize 

Variables Parameters Estimates t-ratio Estimates t-ratio Estimates t-ratio Estimates t-ratio 

lnP‘P x lnZL PL -0.0064 -0.60 -0.0228 -0.44 -0.0018 -0.04 -0.0113 -0.23 

lnP‘P x lnZG PG -0.0133 -1.17 0.2027* 1.83 0.0633 0.83 -0.0906 -0.86 

lnP‘P x lnZI PI -0.0010 -0.22 0.0341 1.00 0.0566*** 2.76 0.0130 0.70 

lnP‘P x lnZS PS -0.0001 -0.05 -0.0189 -1.22 0.0090 0.73 0.0014 0.07 

lnP‘P x lnZE PE -0.0005 -0.05 0.0200 0.39 -0.1192*** -3.05 0.1101* 1.71 

lnZL L 0.2981 0.79 0.7435 0.52 1.9666** 2.48 3.6239** 2.03 

lnZG G -0.2929 -0.63 1.0235 0.31 -1.5246 -0.82 -0.1458 -0.04 

lnZI I 0.2138 0.97 -0.3192 -0.37 -0.7256** -2.19 -1.3794* -1.79 

lnZS S 0.0470 0.58 0.6973 1.23 -0.0380 -0.14 0.1652 0.26 

lnZE E 0.3480 1.45 -0.1660 -0.12 0.1696 0.22 -1.0948 -0.47 

½lnZL x lnZL LL 0.2052** 2.34 0.1917 1.16 -0.0366 -0.43 0.3815* 1.70 

½lnZG x lnZG GG 0.1356 1.11 -0.6899 -0.91 0.3548 0.80 -0.1469 -0.16 

½lnZI x lnZI II 0.0077 1.21 -0.0176 -0.11 0.0592*** 4.16 0.0080 0.25 

½lnZS x lnZS SS 0.0008 0.56 -0.0023 -0.26 0.0013 0.25 -0.0575 -0.57 

½lnZE x lnZE EE 0.0603 1.10 -0.0777 -0.47 0.2410** 2.17 0.8585** 1.95 

lnZL x lnZG LG 0.0212 0.29 -0.0442 -0.18 -0.1261 -0.71 -0.6925* -1.79 

lnZL x lnZI LI -0.0322 -1.46 -0.0105 -0.13 -0.0206 -0.79 -0.2256** -2.46 

lnZL x lnZS LS 0.0103 0.56 -0.0142 -0.32 0.0156 0.46 -0.1515* -1.88 

lnZL x lnZE LE -0.1246* -1.77 -0.0940 -0.71 -0.2285*** -2.76 -0.1894 -0.82 

lnZG x lnZI GI -0.0244 -0.43 -0.0971 -0.52 0.0669 0.87 0.4897** 2.33 

lnZG x lnZS GS -0.0187 -0.92 -0.0597 -0.52 -0.0140 -0.21 0.0708 0.57 

lnZG x lnZE GE 0.0007 0.01 0.0387 0.15 0.1708 1.01 0.0981 0.22 

lnZI x lnZS IS -0.0011 -0.12 -0.0293 -0.72 -0.0023 -0.12 0.0904** 2.00 

lnZI x lnZE IE 0.0248 0.93 0.0831 0.77 0.0630** 2.03 0.1217 1.42 

lnZS x lnZE SE -0.0091 -0.67 -0.0081 -0.17 0.0165 0.56 -0.0004 0.00 

Fertilizer share 

equation 

 

 

       

Constant F 0.3582*** 2.89 0.1099 0.17 -0.9287*** -2.84 0.7553 0.79 

lnP‘F FF -0.1088*** -6.45 -0.1209* -1.86 -0.2292*** -5.19 -0.2841*** -3.12 

lnP‘W FW -0.2372*** -8.39 -0.1191 -0.74 -0.0132 -0.30 -0.3088** -2.05 

lnP‘M FM -0.0625*** -8.97 0.0615 0.95 -0.0532** -2.42 0.0579 1.25 

lnP‘P FP 0.0462*** 7.41 0.0237 0.59 0.0516 1.41 -0.0467 -1.00 

lnZL FL 0.0020 0.12 -0.0859 -1.44 -0.0340 -0.78 -0.0344 -0.35 
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  Irrigated Aman rice Hybrid Aman rice Irrigated Wheat Maize 

Variables Parameters Estimates t-ratio Estimates t-ratio Estimates t-ratio Estimates t-ratio 

lnZG FG -0.0025 -0.13 0.0538 0.45 0.0705 0.87 -0.1150 -0.55 

lnZI FI -0.0150** -2.24 0.0456 1.43 0.0757*** 3.36 0.0371 1.02 

lnZS FS -0.0008 -0.26 -0.0027 -0.15 -0.0041 -0.30 -0.0042 -0.11 

lnZE FE 0.0050 0.34 0.0695 1.15 -0.0973** -2.38 0.2358* 1.88 

Labor share 

equation 

         

Constant W 2.4752*** 7.19 4.7814 1.17 0.5576 0.74 -0.5176 -0.27 

lnP‘F FW -0.2372*** -8.39 -0.1191 -0.74 -0.0132 -0.30 -0.3088** -2.05 

lnP‘W WW -1.1256*** -12.99 -2.7250*** -2.65 -0.7151*** -6.74 -0.6463* -1.70 

lnP‘M WM -0.1934*** -9.53 -0.2650 -0.83 0.0886*** 2.60 -0.2542*** -2.60 

lnP‘P WP 0.0189 1.17 -0.1274 -0.88 0.2086*** 4.11 -0.0872 -1.10 

lnZL WL 0.0076 0.19 -0.1793 -0.50 -0.1789* -1.85 0.1331 0.72 

lnZG WG -0.0315 -0.68 0.6158 0.97 0.0564 0.31 0.1715 0.44 

lnZI WI -0.0249* -1.64 0.3176 1.00 0.1493*** 2.93 0.1092 1.52 

lnZS WS -0.0025 -0.33 -0.1346 -1.37 0.0104 0.34 -0.1040 -1.48 

lnZE WE 0.0067 0.20 0.2611 0.79 -0.1907** -2.11 0.0753 0.31 

Machine share 

equation 

         

Constant M 0.4685*** 5.76 -0.2247 -0.18 -0.9117*** -3.65 -0.5454 -0.95 

lnP‘F FM -0.0625*** -8.97 0.0615 0.95 -0.0532** -2.42 0.0579 1.25 

lnP‘W WM -0.1934*** -9.53 -0.2650 -0.83 0.0886*** 2.60 -0.2542*** -2.60 

lnP‘M MM -0.2133*** -20.40 -0.5088*** -3.32 -0.3069*** -14.95 -0.1199*** -2.96 

lnP‘P MP -0.0052 -1.37 -0.0274 -0.44 0.0108 0.45 0.0026 0.10 

lnZL ML 0.0039 0.38 -0.0699 -0.63 -0.0238 -0.73 0.0238 0.38 

lnZG MG -0.0050 -0.43 0.3736 1.59 0.0822 1.36 0.1925 1.52 

lnZI MI -0.0080** -2.00 0.0458 0.61 0.0572*** 3.42 0.0406* 1.64 

lnZS MS -0.0009 -0.49 -0.0362 -1.03 -0.0029 -0.28 -0.0090 -0.36 

lnZE ME 0.0029 0.34 -0.0173 -0.16 -0.0873*** -2.84 -0.0070 -0.08 

Seed share 

equation 

         

Constant P -0.0642 -0.90 -0.2985 -0.51 -0.9001*** -2.78 0.4875 0.99 

lnP‘F FP 0.0462*** 7.41 0.0237 0.59 0.0516 1.41 -0.0467 -1.00 

lnP‘W WP 0.0189 1.17 -0.1274 -0.88 0.2086*** 4.11 -0.0872 -1.10 
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  Irrigated Aman rice Hybrid Aman rice Irrigated Wheat Maize 

Variables Parameters Estimates t-ratio Estimates t-ratio Estimates t-ratio Estimates t-ratio 

lnP‘M MP -0.0052 -1.37 -0.0274 -0.44 0.0108 0.45 0.0026 0.10 

lnP‘P PP 0.0032 0.72 -0.0158 -0.45 -0.5578*** -10.84 -0.0650** -2.29 

lnZL PL -0.0064 -0.60 -0.0228 -0.44 -0.0018 -0.04 -0.0113 -0.23 

lnZG PG -0.0133 -1.17 0.2027* 1.83 0.0633 0.83 -0.0906 -0.86 

lnZI PI -0.0010 -0.22 0.0341 1.00 0.0566*** 2.76 0.0130 0.70 

lnZS PS -0.0001 -0.05 -0.0189 -1.22 0.0090 0.73 0.0014 0.07 

lnZE PE -0.0005 -0.05 0.0200 0.39 -0.1192*** -3.05 0.1101* 1.71 

R-squared  0.95  0.57  0.62  0.74  

F-stat  499.87***  10.76***  32.56***  16.82***  

Observations  200  301  459  165  

Note: Figures in parentheses are t-ratios. 

*** Significant at 1% level (p<0.01). 

** Significant at 5% level (p<0.05). 

* Significant at 10% level (p<0.10). 

F = fertilizer price, W = labor wage, M = machine price, P = seed price, L = land cultivated, G = experience, I = irrigation, S = education, and E = land 

fragmentation.  

Continued... 
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Table 4.5: Restricted parameter estimates of the translog profit functions along with input share equations of various crops. 
 

  Jute Lentil Mustard 

Variables Parameters Estimates t-ratio Estimates t-ratio Estimates t-ratio 

Profit function        

Constant 0 3.3469 0.38 -10.8105* -1.78 15.6998** 1.96 

lnP‘F F -0.7427 -1.41 -0.1829 -0.56 0.8770** 2.30 

lnP‘W W 1.9549 0.74 1.5236 0.98 -1.1023 -1.10 

lnP‘M M 0.1838 0.72 0.1789 0.34 0.2446 0.99 

lnP‘P P -0.1046 -0.50 0.1029 0.40 1.3614*** 3.40 

½lnP‘F x lnP‘F FF -0.1956*** -4.92 -0.1134** -2.34 -0.1555*** -2.89 

½lnP‘W x lnP‘W WW -3.1865*** -4.67 -0.3893 -1.05 0.5684*** 4.27 

½lnP‘M x lnP‘M MM -0.1188*** -5.20 -0.3195*** -6.62 -0.1638*** -6.68 

½lnP‘P x lnP‘P PP -0.0241** -1.86 -0.1469*** -5.31 0.0726*** 2.66 

lnP‘F x lnP‘W FW -0.0590 -0.50 -0.1497* -1.79 -0.0422 -0.81 

lnP‘F x lnP‘M FM 0.0066 0.40 -0.0998*** -3.27 0.1693*** 6.64 

lnP‘F x lnP‘P FP -0.0058 -0.39 -0.0839*** -3.37 -0.0234 -1.12 

lnP‘W x lnP‘M WM -0.2343*** -3.73 -0.1021 -0.84 0.1045*** 2.91 

lnP‘W x lnP‘P WP -0.1000** -2.02 -0.0326 -0.52 -0.2233*** -4.83 

lnP‘M x lnP‘P MP 0.0075 0.60 -0.0171 -0.63 -0.0094 -0.61 

lnP‘F x lnZL FL 0.0362 0.63 0.0380 0.99 -0.1433*** -3.66 

lnP‘F x lnZG FG 0.0390 0.35 -0.0145 -0.21 -0.0329 -0.37 

lnP‘F x lnZI FI -0.0001 -0.02 -0.0067 -0.72 0.0051 0.54 

lnP‘F x lnZS FS 0.0191 0.91 -0.0094 -0.60 -0.0526*** -2.64 

lnP‘F x lnZE FE 0.0674 0.89 -0.0463 -1.06 0.0959** 2.07 

lnP‘W x lnZL WL 0.2925 1.10 -0.0707 -0.34 -0.3675*** -3.50 

lnP‘W x lnZG WG 0.3868 0.67 -0.4613 -1.21 0.4911** 1.96 

lnP‘W x lnZI WI -0.0640 -1.50 0.1025*** 2.70 -0.0115 -0.40 

lnP‘W x lnZS WS 0.2873*** 2.68 -0.0702 -0.83 -0.1546*** -2.62 

lnP‘W x lnZE WE -0.3435 -0.95 -0.1534 -0.59 0.2491** 2.06 

lnP‘M x lnZL ML 0.0156 0.60 -0.0551 -0.77 -0.0633** -2.36 

lnP‘M x lnZG MG 0.0017 0.03 -0.1280 -0.98 -0.0249 -0.43 

lnP‘M x lnZI MI -0.0057 -1.24 0.0454*** 3.49 0.0081 1.23 

lnP‘M x lnZS MS 0.0132 1.30 -0.0373 -1.29 -0.0325** -2.48 

lnP‘M x lnZE ME -0.0324 -0.92 -0.0565 -0.65 0.0225 0.74 
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  Jute Lentil Mustard 

Variables Parameters Estimates t-ratio Estimates t-ratio Estimates t-ratio 

lnP‘P x lnZL PL 0.0133 0.62 -0.0003 -0.01 -0.1488*** -3.56 

lnP‘P x lnZG PG 0.0533 1.22 -0.0655 -1.07 -0.0822 -0.87 

lnP‘P x lnZI PI -0.0022 -0.60 0.0044 0.65 -0.0025 -0.27 

lnP‘P x lnZS PS 0.0086 1.03 -0.0107 -0.78 -0.0160 -0.78 

lnP‘P x lnZE PE 0.0014 0.05 -0.0405 -1.00 0.0694 1.44 

lnZL L 0.0549 0.04 2.3061** 2.21 -0.5120 -0.38 

lnZG G -0.5748 -0.14 4.9059* 1.70 -5.4871 -1.51 

lnZI I 0.0481 0.19 -0.1203 -0.61 0.0559 0.18 

lnZS S 0.1321 0.20 0.1096 0.20 0.3435 0.49 

lnZE E 0.2317 0.12 -1.9679 -1.48 0.9412 0.70 

½lnZL x lnZL LL 0.1056 0.50 0.2514** 1.96 0.0883 0.64 

½lnZG x lnZG GG -0.0444 -0.04 -0.8233 -1.02 0.7290 0.80 

½lnZI x lnZI II -0.0263 -0.66 0.0192 0.40 0.0616** 2.18 

½lnZS x lnZS SS 0.0421 0.59 0.0148 0.17 -0.1422 -1.61 

½lnZE x lnZE EE 0.5323 1.53 0.0167 0.06 0.4462* 1.91 

lnZL x lnZG LG 0.0405 0.11 -0.4335 -1.34 0.4578 1.58 

lnZL x lnZI LI 0.0228 0.64 -0.0369 -1.01 -0.0408 -1.58 

lnZL x lnZS LS -0.1032 -1.46 -0.1089 -1.54 0.0541 0.68 

lnZL x lnZE LE -0.0701 -0.30 -0.1163 -0.85 -0.2851* -1.84 

lnZG x lnZI GI 0.0131 0.24 -0.0012 -0.03 0.0057 0.08 

lnZG x lnZS GS -0.1280 -0.90 0.0062 0.05 0.0142 0.09 

lnZG x lnZE GE 0.0392 0.08 0.4677 1.29 -0.1694 -0.52 

lnZI x lnZS IS 0.0213** 2.02 0.0388*** 3.51 -0.0210 -1.42 

lnZI x lnZE IE -0.0273 -0.73 0.0581* 1.87 0.0776** 2.03 

lnZS x lnZE SE 0.1037 1.17 0.0975 1.27 -0.0621 -0.81 

Fertilizer share 

equation 

       

Constant F -0.7427 -1.41 -0.1829 -0.56 0.8770** 2.30 

lnP‘F FF -0.1956*** -4.92 -0.1134** -2.34 -0.1555*** -2.89 

lnP‘W FW -0.0590 -0.50 -0.1497* -1.79 -0.0422 -0.81 

lnP‘M FM 0.0066 0.40 -0.0998*** -3.27 0.1693*** 6.64 

lnP‘P FP -0.0058 -0.39 -0.0839*** -3.37 -0.0234 -1.12 

lnZL FL 0.0362 0.63 0.0380 0.99 -0.1433*** -3.66 
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  Jute Lentil Mustard 

Variables Parameters Estimates t-ratio Estimates t-ratio Estimates t-ratio 

lnZG FG 0.0390 0.35 -0.0145 -0.21 -0.0329 -0.37 

lnZI FI -0.0001 -0.02 -0.0067 -0.72 0.0051 0.54 

lnZS FS 0.0191 0.91 -0.0094 -0.60 -0.0526*** -2.64 

lnZE FE 0.0674 0.89 -0.0463 -1.06 0.0959** 2.07 

Labor share equation        

Constant W 1.9549 0.74 1.5236 0.98 -1.1023 -1.10 

lnP‘F FW -0.0590 -0.50 -0.1497* -1.79 -0.0422 -0.81 

lnP‘W WW -3.1865*** -4.67 -0.3893 -1.05 0.5684*** 4.27 

lnP‘M WM -0.2343*** -3.73 -0.1021 -0.84 0.1045*** 2.91 

lnP‘P WP -0.1000** -2.02 -0.0326 -0.52 -0.2233*** -4.83 

lnZL WL 0.2925 1.10 -0.0707 -0.34 -0.3675*** -3.50 

lnZG WG 0.3868 0.67 -0.4613 -1.21 0.4911** 1.96 

lnZI WI -0.0640 -1.50 0.1025*** 2.70 -0.0115 -0.40 

lnZS WS 0.2873*** 2.68 -0.0702 -0.83 -0.1546*** -2.62 

lnZE WE -0.3435 -0.95 -0.1534 -0.59 0.2491** 2.06 

Machine share equation        

Constant M 0.1838 0.72 0.1789 0.34 0.2446 0.99 

lnP‘F FM 0.0066 0.40 -0.0998*** -3.27 0.1693*** 6.64 

lnP‘W WM -0.2343*** -3.73 -0.1021 -0.84 0.1045*** 2.91 

lnP‘M MM -0.1188*** -5.20 -0.3195*** -6.62 -0.1638*** -6.68 

lnP‘P MP 0.0075 0.60 -0.0171 -0.63 -0.0094 -0.61 

lnZL ML 0.0156 0.60 -0.0551 -0.77 -0.0633** -2.36 

lnZG MG 0.0017 0.03 -0.1280 -0.98 -0.0249 -0.43 

lnZI MI -0.0057 -1.24 0.0454*** 3.49 0.0081 1.23 

lnZS MS 0.0132 1.30 -0.0373 -1.29 -0.0325** -2.48 

lnZE ME -0.0324 -0.92 -0.0565 -0.65 0.0225 0.74 

Seed share equation        

Constant P -0.1046 -0.50 0.1029 0.40 1.3614*** 3.40 

lnP‘F FP -0.0058 -0.39 -0.0839*** -3.37 -0.0234 -1.12 

lnP‘W WP -0.1000** -2.02 -0.0326 -0.52 -0.2233*** -4.83 

lnP‘M MP 0.0075 0.60 -0.0171 -0.63 -0.0094 -0.61 

lnP‘P PP -0.0241* -1.86 -0.1469*** -5.31 0.0726*** 2.66 

lnZL PL 0.0133 0.62 -0.0003 -0.01 -0.1488*** -3.56 
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  Jute Lentil Mustard 

Variables Parameters Estimates t-ratio Estimates t-ratio Estimates t-ratio 

lnZG PG 0.0533 1.22 -0.0655 -1.07 -0.0822 -0.87 

lnZI PI -0.0022 -0.60 0.0044 0.65 -0.0025 -0.27 

lnZS PS 0.0086 1.03 -0.0107 -0.78 -0.0160 -0.78 

lnZE PE 0.0014 0.05 -0.0405 -1.00 0.0694 1.44 

R-squared  0.62  0.61  0.64  

F-stat  10.44***  17.60***  13.46  

Observations  247  166  310  

Note: Figures in parentheses are t-ratios. 

*** Significant at 1% level (p<0.01). 

** Significant at 5% level (p<0.05). 

* Significant at 10% level (p<0.10). 

F = fertilizer price, W = labor wage, M = machine price, P = seed price, L = land cultivated, G = experience, I = irrigation, S = education, and E = land 

fragmentation.  
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Table 4.6: Estimated selected elasticities of the translog profit function  
 

Variables Highland 

Boro 

Medium 

land 

Boro 

Lowland 

Boro  

Irrigated 

Aman 

Rainfed 

Aman 

Hybrid 

Aman 

Wheat Maize Lentil Mustard Jute 

Own-price elasticities          

Output supply 0.056* 0.319*** 1.070*** 0.934*** 1.018*** 0.774 0.789*** 0.400*** 0.406** 0.488*** 1.219** 

Fertilizer demand -0.097* -1.216*** -1.229*** -0.877*** -0.594** -0.639** -0.382*** -0.296*** -1.442*** -1.072 -1.383*** 

Labour demand -0.228 -2.156*** -1.717*** -0.641*** -1.041** -0.129 -0.600*** -4.124** -1.159* -4.023*** -3.077** 

Machine demand -0.299*** -2.009*** -2.374*** -0.347*** -0.301*** -0.178 -0.142*** -0.010** -0.422*** -1.775*** -0.442** 

Seed demand -0.932*** -0.897 -0.752*** -1.138*** -1.073 -0.890** -0.303*** -0.336*** -0.140 -0.475*** -0.640*** 

Input demand elasticity wrt output price        

Fertilizer demand 0.052 0.958*** 2.543** 1.205*** 0.827** 1.873* 1.447*** 0.181 3.306 1.198** 2.994*** 

Labour demand 0.259 4.856*** 2.179*** 0.856*** 0.793 0.077 1.781*** 7.189 1.430 3.191*** 3.422** 

Machine demand 0.031 1.144*** 2.263*** 0.603*** 0.087 1.245 1.476*** -0.649 0.686 0.718** 0.717** 

Seed demand 0.099 1.320 0.344 0.322 2.547 2.112 1.515 -2.264 -1.130 0.122 1.145 

Output supply elasticity wrt fixed factors        

Land area 1.660 -1.498 0.462 0.305 1.921 0.367 1.643** 3.879** 2.224** -0.323 0.323 

Experience -0.262 -6.090 1.184 -0.394 3.888 2.611 -1.474 -0.004 4.735* -4.928 -0.126 

Irrigation cost 0.409 -1.311 -0.149 0.159 -0.207 0.460 -0.493 -1.168 -0.077 0.019 -0.026 

Education 0.401 -1.037 -0.815* -0.053 0.716 -1.045 0.064 -0.365 -0.101 -0.282 0.172 

Land 

fragmentation 

-0.201 -6.522 -0.597 -0.335 -4.689 0.777 -0.471 1.351 2.020 -1.013 -0.783 

Note: *** Significant at 1% level (p<0.01). 

** Significant at 5% level (p<0.05). 

* Significant at 10% level (p<0.10). 
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Table 4.7: Effect of policy alternatives on use of inputs and output in highland Boro rice production 
 

 Use of fertilizer 

(F) 

Use of labor 

(W) 

Use of machine 

(M) 

Use of seed 

(S) 

Output supply 

(Y) 

 XF 

(kg) 

 XW 

(md) 

 XM 

(hr) 

 XS 

(kg) 

1. 25%  in fertilizer price -21.92 -0.92 -1.11 -18.72 -4.37 -109.34 -1.37 -2.69 -6.63 

2. 50%  in fertilizer price -43.85 -1.84 -2.21 -37.44 -8.74 -218.68 -2.74 -5.38 -13.26 

  Y 

(kg) 

 CF 

(Tk) 

 CW 

(Tk) 

 CM 

(Tk) 

 CS 

(Tk) 

 R 

(Tk) 

 TC 

(Tk) 

  

1. 25%  in fertilizer price -270.65 -1002.72 -264.15 -87.38 -1373.56 -4597.20 -2727.82   

2. 50%  in fertilizer price -541.31 -1336.97 -528.30 -174.76 -2747.12 -9194.39 -4787.15   

  PROFIT 

=  R- TC 

 

New yield YIELD Decline 

 (%) 

PROFIT 

Decline 

(%) 

     

1. 25%  in fertilizer price -1869.38 5922.81 4.37 3.08      

2. 50%  in fertilizer price -4407.24 5652.16 8.74 7.27      

 

Table 4.8: Effect of policy alternatives on use of inputs and output in medium land Boro rice production 
 

 Use of fertilizer 

(F) 

Use of labor 

(W) 

Use of machine 

(M) 

Use of seed 

(S) 

Output supply 

(Y) 

 XF 

(kg) 

 XW 

(md) 

 XM 

(hr) 

 XS 

(kg) 

1. 25%  in fertilizer price -30.40 -7.27 -10.54 -89.47 -13.96 -229.87 -11.96 -28.79 -52.03 

2. 50%  in fertilizer price -60.79 -14.54 -21.09 -178.94 -27.91 -459.74 -23.92 -57.58 -104.06 

  Y 

(kg) 

 CF 

(Tk) 

 CW 

(Tk) 

 CM 

(Tk) 

 CS 

(Tk) 

 R 

(Tk) 

 TC 

(Tk) 

  

1. 25%  in fertilizer price -785.20 -2689.24 -2639.71 -1582.21 -2633.70 -13630.24 -9544.86   

2. 50%  in fertilizer price -1570.39 -3585.65 -5279.42 -3164.42 -5267.39 -27260.48 -17296.89   

  PROFIT 

=  R- TC 

 

New yield YIELD Decline 

 (%) 

PROFIT 

Decline 

(%) 

     

1. 25%  in fertilizer price -4085.38 4841.44 13.96 8.92      

2. 50%  in fertilizer price -9963.59 4056.24 27.91 21.76      
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Table 4.9: Effect of policy alternatives on use of inputs and output in lowland Boro rice production 

 Use of fertilizer 

(F) 

Use of labor 

(W) 

Use of machine 

(M) 

Use of seed 

(S) 

Output supply 

(Y) 

 XF 

(kg) 

 XW 

(md) 

 XM 

(hr) 

 XS 

(kg) 

1. 25%  in fertilizer price -21.92 -0.92 -1.11 -18.72 -4.37 -103.42 -1.28 -2.60 -8.00 

2. 50%  in fertilizer price -43.85 -1.84 -2.21 -37.44 -8.74 -206.84 -2.55 -5.20 -16.00 

  Y 

(kg) 

 CF 

(Tk) 

 CW 

(Tk) 

 CM 

(Tk) 

 CS 

(Tk) 

 R 

(Tk) 

 TC 

(Tk) 

  

1. 25%  in fertilizer price -237.01 -708.25 -326.66 -104.47 -911.89 -3996.78 -2051.26   

2. 50%  in fertilizer price -474.03 -944.33 -653.32 -208.94 -1823.77 -7993.57 -3630.36   

  PROFIT 

=  R- TC 

 

New yield YIELD Decline 

 (%) 

PROFIT 

Decline 

(%) 

     

1. 25%  in fertilizer price -1945.52 5186.63 4.37 4.23      

2. 50%  in fertilizer price -4363.21 4949.61 8.74 9.49      

 

Table 4.10: Effect of policy alternatives on use of inputs and output in Hybrid Aman rice production 

Parameters Use of fertilizer 

(F) 

Use of labor 

(W) 

Use of machine 

(M) 

Use of seed 

(S) 

Output supply 

(Y) 

 XF 

(kg) 

 XW 

(md) 

 XM 

(hr) 

 XS 

(kg) 

1. 25%  in fertilizer price -15.97 -2.67 -7.78 -10.70 -4.16 -35.68 -2.23 -19.41 -6.45 

2. 50%  in fertilizer price -31.94 -5.34 -15.56 -21.41 -8.31 -71.37 -4.47 -38.82 -12.90 

  Y 

(kg) 

 CF 

(Tk) 

 CW 

(Tk) 

 CM 

(Tk) 

 CS 

(Tk) 

 R 

(Tk) 

 TC 

(Tk) 

  

1. 25%  in fertilizer price -155.85 -381.14 -580.09 -377.93 -386.36 -2507.60 -1725.52 -155.85 -381.14 

2. 50%  in fertilizer price -311.70 -914.73 -1160.18 -755.87 -772.72 -5015.21 -3603.50 -311.70 -914.73 

  PROFIT 

=  R- TC 

 

New yield YIELD Decline 

 (%) 

PROFIT 

Decline 

(%) 

     

1. 25%  in fertilizer price -782.08 3595.02 4.16 2.28      

2. 50%  in fertilizer price -1411.71 3439.17 8.31 4.11      
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Table 4.11: Effect of policy alternatives on use of inputs and output in Rainfed Aman rice production 

 Use of fertilizer 

(F) 

Use of labor 

(W) 

Use of machine 

(M) 

Use of seed 

(S) 

Output supply 

(Y) 

 XF 

(kg) 

 XW 

(md) 

 XM 

(hr) 

 XS 

(kg) 

1. 25%  in fertilizer price -14.84 -3.59 1.04 -7.55 -3.25 -50.31 -3.07 2.58 -3.38 

2. 50%  in fertilizer price -29.69 -7.19 2.08 -15.09 -6.50 -100.62 -6.14 5.17 -6.75 

  Y 

(kg) 

 CF 

(Tk) 

 CW 

(Tk) 

 CM 

(Tk) 

 CS 

(Tk) 

 R 

(Tk) 

 TC 

(Tk) 

  

1. 25%  in fertilizer price -145.61 -419.41 -776.01 83.33 -203.61 -2332.89 -1315.70   

2. 50%  in fertilizer price -291.22 -559.22 -1552.03 166.66 -407.21 -4665.78 -2351.80   

  PROFIT 

=  R- TC 

 

New yield YIELD Decline 

 (%) 

PROFIT 

Decline 

(%) 

     

1. 25%  in fertilizer price -1017.19 4334.72 3.25 2.77      

2. 50%  in fertilizer price -2313.98 4189.10 6.50 6.31      

 

Table 4.12: Effect of policy alternatives on use of inputs and output in Irrigated Aman rice production 

Parameters Use of fertilizer 

(F) 

Use of labor 

(W) 

Use of machine 

(M) 

Use of seed 

(S) 

Output supply 

(Y) 

 XF 

(kg) 

 XW 

(md) 

 XM 

(hr) 

 XS 

(kg) 

1. 25%  in fertilizer price -21.92 -0.92 -1.11 -18.72 -4.37 -104.13 -0.91 -2.72 -7.45 

2. 50%  in fertilizer price -43.85 -1.84 -2.21 -37.44 -8.74 -208.27 -1.83 -5.44 -14.91 

  Y 

(kg) 

 CF 

(Tk) 

 CW 

(Tk) 

 CM 

(Tk) 

 CS 

(Tk) 

 R 

(Tk) 

 TC 

(Tk) 

  

1. 25%  in fertilizer price -213.69 -935.80 -231.96 -85.90 -2017.76 -3213.85 -3271.42   

2. 50%  in fertilizer price -427.37 -1247.74 -463.92 -171.80 -4035.52 -6427.69 -5918.98   

  PROFIT 

=  R- TC 

 

New yield YIELD Decline 

 (%) 

PROFIT 

Decline 

(%) 

     

1. 25%  in fertilizer price 57.58 4676.17 4.37 0.18      

2. 50%  in fertilizer price -508.72 4462.48 8.74 1.59      
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Table 4.13: Effect of policy alternatives on use of inputs and output in wheat production 

 Use of fertilizer 

(F) 

Use of labor 

(W) 

Use of machine 

(M) 

Use of seed 

(S) 

Output supply 

(Y) 

 XF 

(kg) 

 XW 

(md) 

 XM 

(hr) 

 XS 

(kg) 

1. 25%  in fertilizer price -9.55 -7.06 -2.70 -9.61 -4.98 -45.01 -6.18 -6.76 -15.37 

2. 50%  in fertilizer price -19.10 -14.11 -5.39 -19.21 -9.97 -90.01 -12.37 -13.53 -30.73 

  Y 

(kg) 

 CF 

(Tk) 

 CW 

(Tk) 

 CM 

(Tk) 

 CS 

(Tk) 

 R 

(Tk) 

 TC 

(Tk) 

  

1. 25%  in fertilizer price -209.83 -397.61 -1309.41 -194.27 -507.26 -3989.37 -2408.55   

2. 50%  in fertilizer price -419.66 -530.15 -2618.82 -388.54 -1014.52 -7978.73 -4552.03   

  PROFIT 

=  R- TC 

 

New yield YIELD Decline 

 (%) 

PROFIT 

Decline 

(%) 

     

1. 25%  in fertilizer price -1580.81 4001.55 4.98 3.96      

2. 50%  in fertilizer price -3426.70 3791.72 9.96 8.59      

 

Table 4.14: Effect of policy alternatives on use of inputs and output in maize production 

 Use of fertilizer 

(F) 

Use of labor 

(W) 

Use of machine 

(M) 

Use of seed 

(S) 

Output supply 

(Y) 

 XF 

(kg) 

 XW 

(md) 

 XM 

(hr) 

 XS 

(kg) 

1. 25%  in fertilizer price -7.40 -37.28 -21.61 6.57 -0.74 -46.67 -47.78 -55.61 1.32 

2. 50%  in fertilizer price -14.79 -74.57 -43.23 13.14 -1.48 -93.33 -95.56 -111.21 2.64 

  Y 

(kg) 

 CF 

(Tk) 

 CW 

(Tk) 

 CM 

(Tk) 

 CS 

(Tk) 

 R 

(Tk) 

 TC 

(Tk) 

  

1. 25%  in fertilizer price -47.41 -501.94 -8924.18 -1563.06 354.23 -715.97 -10634.96   

2. 50%  in fertilizer price -94.81 -669.25 -17848.36 -3126.13 708.45 -1431.94 -20935.29   

  PROFIT 

=  R- TC 

 

New yield YIELD Decline 

 (%) 
PROFIT 

Increase 

(%) 

     

1. 25%  in fertilizer price 9918.98 6380.43 0.74 17.54      

2. 50%  in fertilizer price 19503.35 6333.03 1.47 34.48      
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Table 4.15: Effect of policy alternatives on use of inputs and output in Lentil production 

 Use of 

fertilizer (F) 

Use of 

labor (W) 

Use of 

machine (M) 

Use of 

seed (S) 

Output 

supply (Y) 

 XF 

(kg) 

 XW 

(md) 

 XM 

(hr) 

 XS 

(kg) 

1. 25%  in fertilizer price -36.05 0.29 3.08 10.63 -1.99 -82.52 0.27 7.63 4.97 

2. 50%  in fertilizer price -72.11 0.58 6.16 21.26 -3.98 -165.05 0.55 15.26 9.94 

  Y 

(kg) 

 CF 

(Tk) 

 CW 

(Tk) 

 CM 

(Tk) 

 CS 

(Tk) 

 R 

(Tk) 

 TC 

(Tk) 

  

1. 25%  in fertilizer price -28.81 -617.37 48.75 254.99 414.18 -1472.36 100.55   

2. 50%  in fertilizer price -57.61 -823.15 97.51 509.97 828.36 -2944.72 612.68   

  PROFIT 

=  R- TC 

 

New yield YIELD 

Decline 

 (%) 

PROFIT 

Decline 

(%) 

     

1. 25%  in fertilizer price -1572.91 1418.77 1.99 3.87      

2. 50%  in fertilizer price -3557.40 1389.97 3.98 8.76      
 

Table 4.16: Effect of policy alternatives on use of inputs and output in mustard production 

 Use of fertilizer 

(F) 

Use of labor 

(W) 

Use of machine 

(M) 

Use of seed 

(S) 

Output supply 

(Y) 

 XF 

(kg) 

 XW 

(md) 

 XM 

(hr) 

 XS 

(kg) 

1. 25%  in fertilizer price -26.79 4.32 18.83 -4.40 0.44 -112.29 5.25 49.53 -6.94 

2. 50%  in fertilizer price -53.59 8.63 37.65 -8.79 0.89 -224.57 10.50 99.05 -13.88 

  Y 

(kg) 

 CF 

(Tk) 

 CW 

(Tk) 

 CM 

(Tk) 

 CS 

(Tk) 

 R 

(Tk) 

 TC 

(Tk) 

  

1. 25%  in fertilizer price 18.67 -990.12 1285.39 765.43 -1013.54 747.64 47.17   

2. 50%  in fertilizer price 37.35 -1320.16 2570.78 1530.86 -2027.07 1495.29 754.42   

  PROFIT 

=  R- TC 

 

New yield YIELD Decline 

 (%) 
PROFIT 

Increase 

(%) 

     

1. 25%  in fertilizer price 700.47 4238.49 -0.44 1.36      

2. 50%  in fertilizer price 740.87 4257.16 -0.89 1.44      
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Table 4.17:  Effect of policy alternatives on use of inputs and output in Jute 

 Use of 

fertilizer (F) 

Use of 

labor (W) 

Use of 

machine (M) 

Use of 

seed (S) 

Output 

supply (Y) 

 XF 

(kg) 

 XW 

(md) 

 XM 

(hr) 

 XS 

(kg) 

1. 25%  in fertilizer price -21.92 -0.92 -1.11 -18.72 -4.37 -56.13 -1.34 -2.73 -11.96 

2. 50%  in fertilizer price -43.85 -1.84 -2.21 -37.44 -8.74 -112.26 -2.67 -5.46 -23.92 

  Y 

(kg) 

 CF 

(Tk) 

 CW 

(Tk) 

 CM 

(Tk) 

 CS 

(Tk) 

 R 

(Tk) 

 TC 

(Tk) 

  

1. 25%  in fertilizer price -106.52 -301.19 -367.87 -40.10 -2802.04 -4051.34 -3511.20   

2. 50%  in fertilizer price -213.03 -401.59 -735.74 -80.19 -5604.09 -8102.68 -6821.61   

  PROFIT 

=  R- TC 

 

New yield YIELD 

Decline 

 (%) 

PROFIT 

Decline 

(%) 

     

1. 25%  in fertilizer price -540.14 2330.92 4.37 1.11      

2. 50%  in fertilizer price -1281.08 2224.41 8.74 2.64      
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CHAPTER V 

DETERMINANTS OF CHANGING PATTERN OF LAND USE AND CROP DIVERSITY 

IN REGIONS OF BANGLADESH (1990-2008) 

Introduction 

The economy of Bangladesh is largely dependent on agriculture. Although, rice production 

dominates the farming system of Bangladesh, accounting for 78% of the gross cropped area 

(BBS 2010), several other crops are also grown in conjunction with rice in order to fulfil a dual 

role of meeting subsistence as well as cash needs. Since the beginning of 1960s, Bangladesh has 

pursued a policy of rapid technological progress in agriculture leading to diffusion of a rice-

based ‗Green-Revolution‘ technology package. As a result, farmers concentrated on producing 

modern varieties of rice all year round covering three production seasons (Aus - pre-monsoon, 

Aman - monsoon and Boro - dry winter), particularly in areas that are endowed with 

supplemental irrigation facilities. This raised concern regarding loss of crop diversity, 

consequently leading to an unsustainable agricultural system. For example, Husain, Hossain and 

Janaiah (2001) noted that the intensive monoculture of rice led to a displacement of land under 

low productive non-rice crops such as pulses, oilseeds, spices and vegetables, leading to an 

erosion of crop diversity, thereby, endangering the sustainability of crop-based agricultural 

production system. Mahmud, Rahman and Zohir (1994) also noted that ―the area under non-

cereal crops has continuously fallen since late 1970s, mainly due to the expansion of irrigation 

facilities, which led to fierce competition for land between modern Boro season rice and non-

cereals‖.  

There is an apparent paradox in that many non-cereal crops (e.g., potatoes, vegetables, onions 

and cotton) are more profitable (both in economic and financial terms) than modern rice 

cultivation, which was mainly attributed to high risk as well as incompatibility of the existing 

irrigation system to produce non-cereals in conjunction with rice (Mahmud, Rahman and Zohir 

1994). However, it has been increasingly recognized that, under non-irrigated or semi-irrigated 

conditions, better farming practices and varietal improvements in non-cereal crops 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, Rahman and Zohir 1994; PC 
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1998). The Fifth Five Year Plan (1997–2002) set specific objectives to attain self-sufficiency in 

foodgrain production along with increased production of other nutritional crops, as well as to 

encourage export of vegetables and fruits, while keeping in view the domestic needs (PC 1998). 

The Plan also earmarked Tk 1,900 million (US$ 41.8 million) accounting for 8.9 percent of the 

total agricultural allocation to promote crop diversification. The Sixth Five Year Plan (2011–

2015) also emphasized crop diversification (PC, 2011). Such an emphasis at the policy level 

points toward the importance of identifying the determinants of farmers‘ crop choice decisions 

which is ultimately reflected in the regional crop area allocations, so that an informed judgment 

can be made about the suitability of crop diversification as a desired strategy for promoting 

agricultural growth in Bangladesh. This is the third objective of this research study, i.e., to 

identify what determines changes in allocations of various crop groups by regions overtime.  

Given this backdrop, the present section study is aimed at determining the underlying factors 

affecting crop diversity of regions of Bangladesh over time. We do so by estimating a model of 

crop choice in a theoretical framework of the farm household model applying a micro-

econometric approach.  

5.1 Theoretical Model  

We develop a general model of farm production to examine the determinants of crop diversity 

and or area allocated to different crops. The farmer produces a vector Q of farm outputs using a 

vector of inputs X. The decision of choice, however, is constrained by a given production 

technology that allows combination of inputs (X) and an allocation of a fixed land area (A = A
0
) 

among j number of crops, given the characteristics of the farm (Z). The total output of each 

farmer i is given by a stochastic quasi-concave production function: 

),|,....( iiijkijkij ZAXXfQ         (1) 

where ε is the stochastic variable indicating impacts of random noise. It is assumed that fXk>0 and 

fXXk<0. Each set of area shares (αj) among j crops sums to 1,  
J

j j Jj ,,....2,1,1  which maps 

into the vector Q through physical input-output relationships. The choice of area shares implies 

the level of farm outputs. The profit of each farm i is given by: 
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where p is the vector of output prices and w is the vector of input prices.    

The farmer is assumed to have a von Neuman-Morgenstern utility function, U(W) defined on 

wealth W with UW>0 and UWW<0. The wealth is represented by the sum of initial wealth (W0) and 

the profit generated from farming (π). Therefore, the objective of each farm is to maximize 

expected utility as (Isik 2004): 

)3(),|,,,(( 0 ii ZAwpXQWEU   

where E is the expectation operator defined over ε. The choice variables in (3), the farm‘s input 

levels Xijk, are characterized by the first-order conditions 
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The second-order conditions are satisfied under risk aversion and a quasi-concave production 

function (Isik 2004). The optimal input mix is given by: 

)5(),|,,(**

iikjijkijk ZAUwpXX   

And the optimal output mix, depending on )( *

ijkX  is defined as: 

)6(),|),......( **

1

*

iiijkijij ZAXXfQ   

Factors Affecting Choice of Crops 

To determine the factors affecting a farmer‘s choice of crops, we derive the equivalent wealth or 

income from the expected utility: 

)7(),|,,,(( 0 iiii ZAwpXQWEE   

This equivalent wealth or income in a single decision making period is composed of net farm 

earnings (profits) from crop production and initial wealth that is ‗exogenous‘ to the crop choices 

(W0), such as farm capital assets and livestock resources carried over from earlier period.  
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Under the assumption of perfect market, farm production decisions are made separately from 

consumption decisions and the household maximizes net farm earnings (profits) subject to the 

technology and expenditure constraints (Benin et al. 2004). Therefore, production decision of the 

farms, such as crop choices, are driven by net returns (profits), which are determined only by 

input and output prices, farm physical characteristics and socio-economic characteristics of the 

farm household (Benin et al. 2004). Therefore, the optimal choice of the household can be re-

expressed as a reduced form function of input and output prices, market wage, farm size, initial 

wealth, and socio-economic characteristics of the farms:  

)8(),,,,( 0

**

iiikjii WAZwphh   

Eq. (8) forms the basis for econometric estimation to examine the factors affecting diversity of 

crops on household farms, an outcome of choices made in a constrained optimization problem. 

Diversity of crops (D) for each farm i is expressed in the following conceptual form (Benin et al., 

2004): 

)9(),,,,(( 0

*

iiikjijii WAZwpDD   

Next we assume that factors affecting the choice of crops at the individual farm household level 

in a given period of time can be extended/aggregated to reflect land area allocated to various 

crops at the regional level over time as follows:  

)10(),,,,(( 0
*

rtrtrtkrtjrtrjtrtrt WAZwpDD   

Where D represents the Shannon index of crop diversity at the regional level, r represents the rth 

region (r = 1, 2, 3, …. 17) and t represents time (t = 1, 2, … 18).  

Data  

The data used for the analysis are constructed from various sources. The principal data on the 

Bangladesh agricultural sector are taken from the special issue of the Statistical Yearbook of 

Bangladesh which reports land area, production and yield of all major crops covering the period 

1990-2008 (BBS, various issues).  

 



99 
 

Dependent Variable: Shannon index of crop diversity 

The dependent variable is the Shannon index which was adapted from the ecological indices of 

spatial diversity in species. Evenness, which combines both richness and relative abundance 

concept, is measured by a Shannon index (Benin et al. 2004).  

Independent Variables 

Independent variables are operational measurements of the vectors shown in the right hand side 

of Eq. (10). The various variables are defined and constructed as follows: 

Area under different 

crops 

Area (in thousand hectares) under major and crop groups is 

included.  This includes all seasons and varieties of rice (Aus, 

Aman, and Boro – the pre-monsoon, monsoon and dry winter 

seasons), wheat (includes maize, barley, cheena, and other minor 

cereals), jute, sugarcane,  pulses (includes gram, mung, mashkalai, 

lentil, and khesari), oilseeds (includes mustard and  til) vegetables 

(includes potatoes, arum, bean, cabbage, cauliflower, cucumber, 

jhinga, bitter gourd, brinjal, okra, patal, puisak, pumpkin, radish 

and water gourd), and spices (chilli, garlic, ginger, onion and other 

minor spices)  for each of the 17 regions (greater districts).  

Shannon index of crop 

diversification 

To analyse crop diversity, the Shannon index which measures the 

evenness and relative diversity is used. 

0,ln*   SjjS DD  , where αj = area share occupied by 

the jth crop in A (Gross Cropped Area). Higher value of index 

denotes higher diversity 

Labour stock per farm Agricultural population (in thousands) for each region is used. This 

was then divided by the number of farms in each region. Usable 

information on agricultural population appeared in agricultural 

censuses 1983-84, 1996 and 2008. Although definitions of 

‘agricultural population’ across periods is likely to vary, 

nevertheless, this is a far closer measure of labour (both adult male 

and female) engaged in the sector  than arbitrarily allocating all 

rural adult male population as labour input as done by previous 

studies. The data for the inter-census years were constructed using a 

standard linear trend extrapolation model. 

Land area = gross 

cropped area 

Area (in thousand hectares) under all the crops mentioned above is 

considered as the land area under cultivation or the gross cropped 

area. This measure of land area allows for changes in cropping 
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intensity. Also, this measure of land area covers more than 98% of 

the gross cropped area of the country as only fruits and orchards 

are left out. 

Livestock resources per 

farm  

Number of draft animals (i.e., cattle and buffaloes) is estimated 

using linear trend extrapolation from actual counts available in the 

agricultural censuses of 1983-84, 1996 and 2008. This was then 

divided by the number of farms in each region also computed from 

the available censuses. The data for the inter-census years are 

constructed using a standard linear trend extrapolation model. 

Crop output price  Prices of major crop groups were used (see details of construction 

below).  

Fertilizer price indices Price indices of three major fertilizers, namely, Urea, Triple Super 

Phosphate (TSP) and Muriate of Potash (MP) were used.  

Irrigation Proportion of total land area (above) under irrigation. The total 

area (in acres or hectares) under irrigation always appears in 

various Yearbooks of Statistics of Bangladesh and is easy to 

compute.  

Average farm size Average farm size (ha per farm) is taken from the agricultural 

censuses 1983-84, 1996 and 2008. The data for the inter-census 

years are constructed using a standard linear trend extrapolation 

model. 

Average literacy rate Average literacy rate of population aged 7 years and above is taken 

from Bangladesh Population censuses of 1991, 2001 and 2011. The 

data for the inter-census years were constructed using a standard 

linear trend extrapolation model. 

R&D expenditure R&D expenditure data is converted to a series involving a time-lag 

in order to take account of the time required for the technology 

generated by the research system to reach the farmers for adoption. 

In order to take the lag into account, the weighted sum of research 

expenditures over a period of 14 years is used. The research 

variable is constructed as Wt-iRt-i, where Wi is a weight and Rt-i is 

research investment in year t-i measured at constant 1984-85 prices.  

The weight for the current year research expenditure is zero, for a 

one year lag the weight is 0.2, while for a 2 year lag it is 0.4, and so 

on (for details, see Dey and Evenson, 1991). 

Extension Expenditure 

per farm 

Total extension expenditure incurred by the MoA and/or the 

Department of Agricultural Extension (in million taka) at constant 

1984-85 prices is used. This was then divided by the number of 

farms  
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Total rainfall Total rainfall measured in mm for each region by year. 

Temperature variability This variable is measured as the difference between maximum and 

minimum average monthly temperature for each region y year. 

Construction of input and output prices for each greater district proved quite difficult as prices 

for some crops are reported at the divisional level, some are reported only at the national level 

and there are missing years for some prices. Specifically, jute, sugarcane and fertilizer prices 

were reported at the national levels only while other prices were available for divisional levels. 

Therefore, prices for which regional level variations are not found, we have used the same 

national level price for each region. The missing year prices were interpolated using a linear 

trend model. Also, prices of pulses, oilseeds, spices and vegetables were constructed by taking 

average of individual crops in each group. Specifically, pulse price is the mean of the aggregate 

prices of gram, mung, lentil, and mashkalai. Spice price is the mean of the aggregate prices of 

chilli, onion, turmeric, ginger and garlic. Vegetable price is the mean of the aggregate prices of 

cabbage, cauliflower, jhinga, bitter gourd, brinjal, pumpkin, okra, patal, and pui-sak. All input 

and crop prices were normalized by the rice price. Hence, these are relative prices of inputs and 

outputs. The reason for doing this is two-fold. First, it is assumed that the shift in the relative 

prices of major inputs (i.e., fertilizers) and other crops will induce farmers to diversify their crop 

portfolio from rice monoculture. Second, since the ratio is unit free, we have avoided collinearity 

that may arise from specifying close substitutes (e.g., cabbage and cauliflower) as well as 

measurement problems that arises from indexing individual crop prices with a constant base year 

to reflect real prices changes.  

Apart from incorporating the input and output prices, the justification for inclusion of other 

variables are as follows: Land is the scarcest resource in Bangladesh, and farm size largely 

determines the level and extent of income to be derived from farming. Land also serves as a 

surrogate for a large number of factors as it is a major source of wealth and influences decision 

to choose crops. Also, greater farm areas can be allocated among more crops (Benin et al. 2004). 

Hence, the average farm size (to represent wealth) was incorporated to test its independent 

influence on decisions regarding crop diversification.  

Farmers in Bangladesh are not only land poor, but also resource poor. In the absence of any 

realiable account of farm capital assets, we could not include this. However, livestock is an 
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important measure of wealth and is an integral component in farming. Livestock resources is 

expected to contribute positively to crop diversity through ensuring draught power for ploughing 

when needed (Benin et al. 2004).  

Access to modern irrigation facilities is an important pre-requisite for growing modern rice, 

particularly the modern Boro rice grown in the dry winter season. Lack of access to modern 

irrigation facilities has been identified as one of the principal reasons for stagnation in the 

expansion of modern rice area, which currently accounts for a little over 50 percent of total rice 

area (Rahman and Thapa 1999; Mahmud, Rahman and Zohir 1994). Also, irrigation may 

decrease diversity through uniform moisture conditions (Benin et al. 2004).  

Use of farmers‘ education level as explanatory variable in technology adoption studies is 

common (e.g., Nkamleu and Adesina 2000; Adesina and Baidu-Forson 1995). The education 

variable was used as a surrogate for a number of factors. At the technical level, access to 

information as well as capacity to understand the technical aspects and profitability related to 

different crops may influence crop production decisions. Therefore, the average literacy rate was 

incorporated to relect this.   

Research and Development is an important element in disseminating modern technology and 

production knowhow to farmers. The capacity to promote agricultural growth hinges largely on 

the effectiveness of the R&D activities and achievements. Conventionally, the R&D activities in 

Bangladesh are largely concentrated on developing modern rice varieties to the neglect of most 

other crops. Among the non-cereals, modern technology is only well established in potato 

cultivation (Mahmud, Rahman and Zohir 1994). The Bangladesh Agricultural Research Institute 

(BARI) is entrusted with the responsibility of developing modern varieties of all cereal and non-

cereal crops except rice and jute. To date, a total of 131 improved varieties of various cereal and 

non-cereal crops have been developed and released by BARI (Hossain et al. 2006). The thrust in 

developing and releasing improved varieties by BARI actually gained momentum from mid-

1990s, a complementary effort to government‘s emphasis on promoting crop diversification in its 

Fifth Five Year Plan document (1997–2002). However, there is a need to examine the impact of 

these new releases on farmers‘ portfolios of crop choices at the farm level, because the technical 

and socio-economic constraints on the diffusion of these technologies remain unexplored and 
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less understood (Mahmud, Rahman and Zohir 1994). The total R&D expenditure variable is 

included to examine its effect on crop diversity. 

Agricultural extension can be singled out as one of the important sources of information 

dissemination directly relevant to agricultural production practices, particularly in nations like 

Bangladesh where farmers have very limited access to information. This was reinforced by the 

fact that many studies found a significant influence of extension education on adoption of land-

improving technologies (e.g., Adesina and Zinnah 1993). Therefore, the total expenditure on 

extension was incorporated to account for its influence on adoption decisions. 

Climate change has been one of the hottest debates in all sectors of the economy and Bangladesh 

is earmarked country most vulnerable to climate change. Therefore, two climate change 

variables: total annual rainfall and temperature variability were included to see their influence on 

decisions regarding choice of crops.  

All the aforementioned variables are largely supply side factors. In order to attempt to capture 

demand side factors or consumer preferences, we have tried to include GDP per capita as a 

proxy. However, information on GDP per capita classified by region has been stopped since 

Year 2000 for some unknown reason. Therefore, although we acknowledge the importance of 

such variable, there is no way to incorporate this information as regressor in our analysis. 

Regression Structure 

In order to identify the determinants of regional crop diversity, we use the Generalised Least 

Squares (GLS) Random Effects model for panel data. We use this approach in order to account 

for any systematic effect of the regions as well as time-varying effects of the explanatory 

variables. The basic model is specified as follows: 

)11(rtitrttrttrtrtrt euZdwcpbaD   

where D represents the Shannon index of evenness, p is a vector of output prices, w is a vector of 

input prices, Z is a vector of socio-economic characteristics of the regions, e is the error term 

controlling for the unobserved factors and/or random noise, and a, b, c and d are the parameters 

to be estimated, ui is the unit specific random element distributed as IID (0, 2

u ) and is assumed 
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to be independent of εit and pt, wt, Zt, and εit is distributed as IID (0, 2

 ). Parameters were 

estimated using STATA V10 software program (StataCorp 2010).  

5.2 Trends and levels of crop diversity in Bangladesh  

Average annual compound growth rates were computed in order to determine the rate of change 

of the variable of interest. The growth rates were computed using semi-logarithmic trend 

function: lnY = α + βT, where Y is the target variable, T is time, ln is natural logarithm, and β is 

the growth rate. The assumption here is that the estimated growth rate is constant over the time 

period which is a reasonable assumption as the time period is only 18 years.  

Table 5.1 presents the growth in cropped area by regions of Bangladesh (i.e., greater districts) of 

Bangladesh for a 19 year period (1990–2008). It is clear from Table 5.1 that except for HYV 

rice, spices and vegetables, all other crop groups experienced a decline. Even the expansion of 

wheat and maize grouped under minor cereals could not reverse the decline in growth rate in this 

category. Also, the level of decline and/or growth is highly variable across regions. The market 

prices of all non-cereal crops have risen over time, but even then we see growth in only spices 

and vegetables, but not amongst oilseeds, pulses and cash crops such a jute and sugarcane. The 

highest rate of decline is in pulse crops which raise concern regarding sustainability of the 

cropping system in Bangladesh as pulses are leguminous crops which fix nitrogen in the soils. 

Table 5.2 presents the level of crop diversity in Bangladesh agriculture by regions and Figure 5.1 

presents the overall trend in crop diversity in Bangladesh over the period under consideration. 

Overall, crop diversity has steadily declined in Bangladesh. Also, most of the regions 

experienced a decline in its initial level of diversity except Khulna and Sylhet. The level of 

diversity is also highly variable across region. Overall, 17.84 percent of GCA is under non-

cereals (i.e., excludes rice, wheat, maize and other minor cereals) which indicates that the 

cropping system in Bangladesh is less diverse with dominance of cereals is seen in Sylhet, 

Khulna and Chittagong region. It should be noted that Sylhet is a region famous for tea growing 

which is not captured in this dataset. This analysis also challenges the conventional notion that 

cropping system in Bangladesh is strictly concentrated in producing cereals, specially rice.  
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5.3 Determinants of crop diversity in Bangladesh 

After examining trends in crop area growth and level of crop diversity amongst regions of 

Bangladesh, we now examine the socio-economic and environmental determinants explaining 

such variation in the level of crop diversity in Bangladesh over time.  

The parameter estimates of Eq (11) using the Generalized Least Squares random-effects 

estimation procedure for panel data is presented in Table 5.3. We use this approach in order to 

account for any systematic effect of the regions as well as time varying effects of the variables 

used in the regression. We have also specified robust standard error option which controls for 

some types of mis-specification of the model as well. Prior to finalization of our choice we run 

the Hausman test. The null-hypothesis that ―the difference in the coefficeints between the GLS 

fixed effect and GLS random effect model are not systematic‖ cannot be rejected, and hence we 

chose random effects model as it is more efficient.  

Overall, the fit is quite satisfactory as a large number of coefficients on the regressors are 

significantly different from zero at the five percent level at least. The parameters ζu and ζε are 

the sources of variations, the former is from the heterogeneity of regions and the latter is from 

idiosyncratic errors or noise and ρ is the intraclass correlation or the fraction of variance due to 

ui. The model diagnostics reveal that regional heterogeneity and idiosyncratic errors explain very 

little about the variation in crop diversify reflected by low values of these two parameters. 

Instead, variation in regional crop diversity is explained largely by the explanatory variables used 

in the regression which is confirmed by the Wald χ
2
 statistics. The Wald Chi-squared tests that 

the coefficients on the regressors are jointly zero, which is strongly rejected at 1% level, 

implying that our model specification is significant. Another assessment is the goodness of fit 

demonstrated by the three values of the R-squared, which are correlations squared of the second 

round regressions. These values are quite reasonable. 

Among the input prices, we see that a rise in the relative price of urea will significantly increase 

crop diversity. A one percent increase in the relative price of urea will increase crop diversity by 

1.48% which is substantial. The implication is that if the urea price, which is very low compared 

to other two fertilizers at present, increases then farmers will switch to non-cereal crops as urea 

is used largely to produce rice. The influence of other fertilizer prices is insignificant. There may 
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be two reaons for this. First, the prices of these two fertilizers are largely stable. Second, farmers 

in Bangladesh tend to concentrate on using urea fertilizer as it provide visible plant growth, and 

also recommended dosage for urea is much higher than other two fertilizers. Therefore, a change 

in the relative price of urea triggers change in the decision making process as more cash outlays 

are involved than a change in the relative price of other fertilizers.  

However, it is worth mentioning that an analysis of the BRRI experimental data showed that a 

rise in relative price of urea do not exert significant influence on optimum doses of urea applied 

to Boro and Aus season but incremental level of reduction (upto 4% reduction in optimum 

dosage for a 50% rise in the price of urea from its current level). Nevertheless, this analysis is 

based on experimental data where the researchers‘ versus farmers‘ decision making mechanism 

may not necessarily be identical.  

Among the crop prices, increase in the relative price of vegetables will significantly increase 

crop diversity. This is expected as revenue earned from vegetables are significantly higher than 

producing cereals (Rahman, 2009, 1998)  This may explain observed increase in the area 

allocated to various vegetables in GCA over time (see Table 5.2) with corresponding rise in the 

revenue earned from exporting vegetables from Bangladesh in recent years. Other crop prices are 

insignificant except sugar price which is in contrast with our expectation. It shows that an 

increase in the relative price of sugar will reduce crop diversity.   

The influence of the set of socio-economic factors in determining crop diversity is very strong 

and varied. We see that the extension expenditure per farm significantly increase crop diversity 

which is very encouraging and can be enhanced through policy. Among the resources at the 

disposal of the farmers, we see that a reduction in livestock capital significantly increases crop 

diversity. This is expected, as livestock serves as a source of wealth as well as draft power in 

farming which is largely devoted to tilling lands for rice production. Therefore, a reduction in 

this resource base motivates farmers to move away from rice monoculture. The amount of labour 

available per farm significantly increases crop diversity. This is expected because non-cereal 

crop farming is more labour intensive than rice monoculture. It is highly encouraging to note that 

R&D investment significantly increases crop diversity. In fact, most of the modern varieties of 
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non-cereals are being released from BARI from 1996 onward only. An increase in literacy rate 

significantly reduces crop diversity, although the effect is very small.  

Finally, climatic factors also induce farmers to diversify their cropping portfolio. Specifcally, 

increase in temperature variability significantly increase crop diversity. Also, a reduction in total 

annual rainfall increases crop diversity but the coefficient is significant only at 15% level, hence 

not strong.  

5.4 Discussion and conclusions 

The aim of this section is to examine the changes in cropping patterns and the level of crop 

diversity by region covering a 19 year period (1990 – 2008) and to identify the determinants of 

crop diversity. Results demonstrate that other than area under modern rice, vegetables and spices, 

all other crop areas experienced significant decline at variable rates over time. The level of crop 

diversity over time declined for most regions except Khulna and Sylhet. In identifying the 

determinants of crop diversity, the results clearly reveal that a host of price and non-price factors 

influence farmers‘ decision to diversify. Among the prices, an increase in the relative prices of 

urea fertilizer and vegetables will significantly increase crop diversity. In other words, a rise in 

urea price and vegetables relative to other prices will shift farmers to diversify their cropping 

portfolio. Both extension expenditure and R&D investement significantly positively increases 

crop diversity which is very encouraging indeed and the government should seriously increase 

investment in these two policy amenable instruments. A decline in wealth in terms of livestock 

induces farmers to switch to non-cereals that are not heavily dependent on draft power as these 

are grown on small scale by individual farms. Switching to a diversified cropping system is 

labour intensive and our results show that increase in labour stock per farm allows farms to 

diversify. Farmers also seem to respond to climate change as we see that variation in temperature 

as well as a reduction in total annual rainfall induces farmers to diversify their cropping system.  

An important issue that limits the scope to expand non-cereals is the existence of the price risk 

associated with uncertainties in marketing, particularly for perishable crops, such as vegetables. 

In fact, annual variability in harvest prices is as high as 15–25 percent for most fruits and 

vegetables (including potatoes) and 20–40 percent for spices as compared to only 5–6 percent for 

cereals (Mahmud, Rahman and Zohir 1994). Mahmud, Rahman and Zohir (1994) further noted 
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that the price shock is most severe at the level of primary markets during harvest seasons. 

Delgado (1995) stressed the need for addressing marketing issues and constraints as a priority 

option to promote agricultural diversification in sub-Saharan African regions. This is because in 

the absence of improved markets, the agricultural sector is likely to suffer from demand 

constraints as well as a weak supply response, thereby, affecting growth. One way to lower the 

price risk is through improvements in marketing, which in turn depends on the development of 

the rural infrastructure. Our results clearly show that price of vegetables have a significant 

bearing on farmers‘ decision to diversify.  

Also, it should be noted that the non-cereals produced by most farmers comprised largely 

traditional varieties, which are low yielding. Strategy to improve varieties of non-cereals, 

therefore, provides further potential to improve productivity gains from diversification.  
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Table 5.1: Trends in cultivated area under different crop groups in Bangladesh 

 
Regions Average annual compound growth rate 

Local rice HYV rice Minor cereals Pulses Oilseeds Spices Jute Sugarcane Vegetables 
Barisal -0.010*** 0.069*** -0.028* -0.062*** -0.117*** 0.043*** -0.012* -0.094*** 0.040*** 
Bogra -0.075*** 0.024*** -0.008 -0.145*** 0.060*** -0.019*** -0.058*** -0.034*** 0.086*** 
Chittagong -0.075*** 0.021*** 0.103*** -0.066*** -0.020*** 0.031*** NG 0.012*** 0.049*** 
Chittagong Hill 

Tracts 
-0.040*** 0.050*** -0.013 -0.054*** -0.098*** 0.074*** -0.226*** 0.017*** 0.065*** 

Comilla -0.082*** 0.020*** -0.038*** -0.069*** -0.081*** 0.027*** -0.060** 0.005 0.027*** 
Dhaka -0.082*** 0.044*** -0.026*** -0.085*** 0.029 0.050*** -0.047*** -0.021*** 0.042*** 
Dinajpur -0.087*** 0.062*** 0.022*** -0.130*** -0.017 0.038*** -0.023*** -0.005*** 0.066*** 
Faridpur -0.058*** 0.057*** -0.005 -0.060*** -0.046*** 0.064*** 0.027*** -0.027*** 0.043*** 
Jessore -0.099*** 0.035*** -0.023** -0.072*** -0.016** 0.063*** -0.013 -0.030*** 0.045*** 
Khulna -0.063*** 0.065*** -0.041*** -0.044** -0.012 0.027*** -0.025** -0.012* 0.054*** 
Kushtia -0.105*** 0.048*** 0.009*** -0.065*** 0.031*** 0.087*** 0.010 -0.025*** 0.058*** 
Mymensingh -0.082*** 0.045*** -0.081*** -0.121*** -0.069*** 0.058*** -0.058*** -0.029*** 0.039*** 
Noakhali -0.025*** 0.013*** -0.078*** -0.075*** -0.098*** 0.038*** -0.073*** -0.035*** 0.040*** 
Pabna -0.057*** 0.054*** -0.027** -0.053*** -0.001 0.105*** -0.006 0.012** 0.009** 
Rajshahi -0.107*** 0.051*** 0.023*** -0.083*** -0.008 0.092*** -0.039 -0.004 0.075*** 
Rangpur -0.108*** 0.043*** -0.011** -0.091*** -0.037*** 0.019*** -0.045** -0.043*** 0.100*** 
Sylhet -0.042*** 0.043*** -0.104*** -0.053*** -0.071*** 0.034*** -0.042* 0.003 0.024** 
Bangladesh -0.063*** 0.038*** -0.016*** -0.068*** -0.033*** 0.049*** -0.038*** -0.017*** 0.051*** 
NG = not grown 

*** = significant at 1% level (p<0.01) 

** = significant at 5% level (p<0.05) 

* = significant at 10% level (p<0.10)  
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Table 5.2: Shannon index crop diversity in Bangladesh 

 

Regions Mean index 1990 level 2008 level % change in 2008 from 

1990 level 

Diversity in 2008 from 

1990 level 

Average non-cereal 

share in GCA (%) 

Barisal 0.95 0.97 0.86 -12.79 ↓ 13.89 

Bogra 1.06 1.27 0.85 -49.41 ↓ 11.62 

Chittagong 0.88 0.93 0.75 -24.00 ↓ 06.83 

Chittagong Hill 

Tracts 

1.58 1.72 1.37 -25.55 ↓ 39.77 

Comilla 1.33 1.43 1.07 -33.64 ↓ 14.41 

Dhaka 1.59 1.76 1.38 -27.54 ↓ 25.16 

Dinajpur 1.40 1.42 1.05 -35.24 ↓ 12.79 

Faridpur 1.77 1.70 1.78 4.49 ↑ 34.20 

Jessore 1.44 1.62 1.13 -43.36 ↓ 24.09 

Khulna 1.07 0.80 1.09 26.61 ↑ 09.33 

Kushtia 1.65 1.80 1.34 -34.33 ↓ 29.83 

Mymensingh 1.30 1.38 1.05 -31.43 ↓ 13.23 

Noakhali 1.07 1.03 0.99 -4.04 ↓ 10.08 

Pabna 1.65 1.76 1.51 -16.56 ↓ 22.23 

Rajshahi 1.35 1.50 1.13 -32.74 ↓ 16.63 

Rangpur 1.27 1.39 0.96 -44.79 ↓ 15.53 

Sylhet 0.88 0.75 0.80 6.25 ↑ 03.69 

Bangladesh 1.27 1.32 1.09 -21.20 ↓ 17.84 
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Table 5.3: Determinants of crop diversity in Bangladesh 
Variables Random effects GLS model 

Coefficients z-value 

Constant 1.5932 8.78 

Prices (Normalized by rice price)   

Urea 1.4823*** 5.33 

TSP 0.0580 0.92 

MP -0.0558 -0.67 

Jute 0.0438 0.93 

Sugarcane -0.9112*** -4.63 

Pulses -0.0345 -1.31 

Vegetables 0.3123*** 4.35 

Spices -0.0042 -0.25 

Oilseeds -0.0100 -0.65 

Socio-economic factors   

Extension expenditure per farm 0.0018** 2.08 

Animal power per farm -0.0486*** -3.20 

Labour per farm 0.0245*** 2.75 

Share of irrigated area in GCA -0.1548 -0.87 

Average farm size 0.0080 0.22 

R&D investment 0.0267** 2.31 

Average literacy rate -0.0169*** -6.34 

Climatic factors   

Total rainfall -0.0015 -1.46 

Temperature variability 0.0248** 2.19 

Model diagnostics   

R-sq within regression 0.6098  

R-sq between regression 0.2021  

R-sq overall 0.2569  

Sigma_u 0.1185  

Sigma_e 0.0720  

Rho (fraction of variance due to ui) 0.7306  

Wald Chi-squared (18) 474.20***  

 

 

Figure 5.1. Shannon index of crop diversity in Bangladesh 
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CHAPTER VI 

CONCLUSIONS AND RECOMMENDATIONS 

This final chapter draws conclusions, extracts the inference and key messages based on the 

major findings and provides recommendations for possible policy interventiosn.  

6.1 Conclusions 

This study estimated financial profitability of Boro rice, Aman rice, wheat, maize, lentil, 

mustard and jute based on of net returns, gross margins and undiscounted BCRs categorized 

by land elevation, type of technology and farm size categories. Results show that all the 

estimates of net returns, gross margins and the undiscounted BCRs are positive. This means 

that the production of these crops is profitable for the farmers at the current market 

conditions. In case of rain-fed Aman rice, the highest net returns have been earned by the 

producers of the southern regions because of the low cost of production compared to the 

north-western region. The average yield of supplementary irrigated Aman rice is found to be 

higher than that of the rain-fed Aman in the north-western region with insignificant variation. 

In all the cases, the returns from rice-crops in all forms are found to be higher than those from 

non-rice crops and these estimates indicate viability of rice production and contribute to 

explain the slow diversification of crop production observed over time.  

The study also estimated economic profitability of the aforesaid crops through PAM analysis. 

It is evident that for majority of the crops in different locations, revenue transfers were either 

positive or marginally negative, indicating that farmers were generally enjoying positive 

support as a result of the combined effect of the various government interventions. The input 

transfer was negative for most crops which implies that domestic producers buy imported 

inputs, such as fertilizers, at subsidized prices which are below the world prices resulting in 

decreased costs of production. The positivity in domestic factor transfer indicates that the 

opportunity costs of non-tradable inputs are lower than their market prices.  

The study measured incentives and comparative advantages of the selected crops with the 

help of NPCO, NPCI, EPC, PCR and DRC. In the study, Nominal Protection Coefficient of 

Output (NPCO) under import parity price was found to be greater than one (>1) for Boro rice 

in southern region (Kushtia) and mustard in central region. For other regions, the NPCO 

values for rice were found to be less than but close to one (<1). NPCO values under export 

parity price were found to be greater than one for aromatic rice and jute in south central 
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(Faridpur) region. These indicate that farmers were generally enjoying positive nominal 

protection from production of these crops.  

The Nominal Protection Coefficients of Inputs (NPCI) were found to be less than one for all 

crops irrespective import or export parity, as a result of the government interventions in 

reducing input costs, reducing their average market prices below the world prices. NPCI 

values below one clearly indicate that the government is subsidizing the sector and increasing 

profitability of production for farmers compared to a free market situation.  

The study found Effective Protection Coefficient (EPC) below one for Boro rice in all regions 

except Boro rice in southern (Kushtia) and central (Kishoregonj) regions, for Aman rice in all 

regions, wheat in all regions, maize and lentil. The EPC was greater than one for mustard. 

However the EPC values were very close to one indicating that producers were not 

significantly discouraged by the existing policy regimes and were almost protected through 

the existing policy interventions. Under export parity price, the values of EPC were found to 

be greater than one for aromatic rice and jute in south central (Faridpur) region. The study 

also found that Private Cost Ratio (PCR) is less than 1 (but close to one in many cases) for all 

the crops in different regions indicating that the commodity system is competitive at the 

producer level. 

The value of the DRC estimates revealed that Bangladesh had a comparative advantage for 

all the selected crops for import subsitution except mustard in central (Tangail & Sirajganj) 

region, as all the values of  selected crops were less than one (DRC<1). For example, the 

DRC value of Boro in central region (Mymensingh) was 0.72 indicating that the value of 

domestic resources used in producing per hectare of Boro rice in that region is significantly 

less than the cost of its import. This implies that Bangladesh has advantage in producing 

these crops domestically and to substitute imports up to the level of self sifficiency. The DRC 

values of wheat in all the regions indicate that Bangladesh had comparative advantage for 

import substitution but the values were observed to be higher implying that resource can be 

used more efficiently in cultivation of rice in some particular regions or other non-rice crops 

such as maize and lentil than wheat. 

Under export parity price, the DRC values for aromatic rice and jute in central (Kishoreganj) 

region were found to be less than one suggesting that Bangladesh had comparative advantage 

in producing these crops for export.  
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The study estimated the economic optimum level of N fertilizer use in producing HYV rice 

of Aus, Aman and Boro based on real prices of urea fertilizer and rice in the markets using 

the experimental data of BRRI. Results indicate that the experimental level of urea fertilizer 

use is far lower than the economically optimum level of urea fertilizer for Aman and Boro 

seasons but higher for Aus season rice. The discrepancy is highest for HYV Boro rice closely 

followed by Aman rice. Increasing the real price of urea by 50% would result in a 4% 

reduction in optimum dose of N fertilizer in Aman season and reduce rice yield substantially 

by 101.2 kg per hectare from its existing level. The corresponding effect on Boro rice is not 

so high but still significant. Overal the analysis highlights that urea price increases would 

inpact on yield and overall domestic supply of rice.  

The study estimated the profit function jointly with four input demand equations for each of 

the 11 crops. The parameter estimates of the profit function model are used to estimate the 

elasticities with respect to variable input demand and output supply. All own input price 

elasticities have negative signs consistent with theory, but most of them are in the inelastic 

range. However, a number of own price elasticities are in the elastic range as well. With an 

exception of three seed price elasticities, rest of the measures is significantly different from 

zero at the 10% level at least. Results of the cross-price elasticities of demand are mixed with 

some being complements and some being substitutes. The output supply response to output 

price is positive, consistently with the theory but most of them are in the inelastic range 

except lowland Boro rice, rainfed Aman rice and Jute, which are in the elastic range, 

indicating that a one percent increase in output price will increase greater than one percent 

increase in output supply. Demand for all inputs will increase in response to a rise in output 

price which is consistent with expectation. Also, most of these elasticities are significantly 

different from zero at 5 percent level at least and some are in the elastic range. Only demand 

for seed in response to output price change although positive, are not significantly different 

from zero. The main reason may be that seeds must be applied in more or less fixed rate in 

order to ensure optimum yield and therefore, increase in output price is not going to increase 

seed use rate substantially as it would not raise the yield but only costs. The response of fixed 

factor endowments to output supply is not as responsive as expected. An increase in land area 

will raise output supply in most cases as expected, but the elasticities are significantly 

different from zero only in case of wheat, maize and lentil. The influence of other fixed 

factors is mixed but not significantly different from zero.  
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The study considered two policy alternatives: a 25% increase in fertilizer price and a 50% 

increase in fertilizer price. It is revealed from the results that the net effect of a fertilizer price 

increase is a reduction in yield and profits. For the Aman rice crops, a 25% increase in 

fertilizer price leads to a decline in yield level in the range of 3.35 – 4.37% and a decline in 

profits of 2.28 – 2.77%  per ha with an exception of irrigated Aman rice where profit will 

increase by 0.18% because of savings in input costs exceeding the decline in output. The 

figures double for a 50% increase in fertilizer price with all three Aman season rice crops 

facing yield and profit declines. For the Boro rice crops at different elevation of land (high, 

medium and low) the level of yield decline is a staggering 13.96% in medium land Boro 

followed by 4.37% for highland and lowland Boro rice. Consequently, the declining effect on 

profit is also very high for medium land Boro rice 8.92% followed by 4.23% for lowland 

Boro and 3.08% for highland Boro.  

For jute, the effect in terms of yield is much higher than the decline in profit. The yield 

decline for a 25% increase in fertilizer price is 4.37% and a decline in profit is 1.11%. The 

figures double for a 50% increase in fertilizer price. On the other hand, for lentil, the 

declining effect on yield is lower than decline in profit. For a 25% increase in fertilizer price, 

the level of yield reduction is 1.99% but a decline in profit is 3.87%.  

Maize production is an exception to the norm as the decline in yield is minimal but results in 

a hefty rise in profit. For a 25% increase in the price of fertilizer, the yield decline is only 

0.74% and profit increases by a hefty 17.54%. This is because the reduction in costs of inputs 

is much higher than the reduction in yield because of very low response to change in output 

supply from change in fertilizer prices which has resulted in profit to sore higher. The figures 

double for a 50% increase in fertilizer price.  

Mustard production also demonstrated very low impact of increased fertilizer price on yield, 

with consequent increased in profit, though to a moderate extent. For a 25% increase in the 

price of fertilizer, the reduction in yield is only 0.44% and an increase in profit by 1.36%. 

The figures double for a 50% increase in fertilizer price. 

Finally, wheat yield is reduced by 4.98% and profit declined by 3.96% for a 25% rise in the 

price of fertilizers. The figures double for a 50% increase in fertilizer price. 

The study examines the changes in land use patterns and the level of crop diversity by region 

covering a 19 year period (1990 – 2008) and to identify the determinants of crop diversity. 

Average annual compound growth rates have been computed in order to determine the rate of 
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change of the cultivated area under different crop groups in Bangladesh. Results show that 

other than area under modern rice, vegetables and spices, all other crop areas experienced 

significant decline at variable rates over time. The level of crop diversity over time declined 

for most regions except Khulna and Sylhet. The level of diversity is also highly variable 

across region. Overall, 17.84 percent of GCA is under non-cereals (i.e., excludes rice, wheat, 

maize and other minor cereals) which indicates that the cropping system in Bangladesh is less 

diverse with dominance of cereals in Sylhet, Khulna and Chittagong region. In identifying the 

determinants of crop diversity, the results clearly reveal that a host of price and non-price 

factors influence farmers‘ decision to diversify. Among the prices, an increase in the relative 

prices of urea fertilizer and vegetables will significantly increase crop diversity. In other 

words, a rise in urea price and or vegetables relative to other prices will shift farmers to 

diversify their cropping portfolio. Both extension expenditure and R&D investments 

significantly positively increase crop diversity which is very encouraging, implying that the 

government should seriously consider increasing investment in these interventions. Also, it 

should be noted that the non-cereals produced by most farmers comprised largely traditional 

varieties, which are low yielding. Strategy to improve varieties of non-cereals, therefore, 

provides further potential to improve productivity gains from diversification.  

6.2 Recommendations 

 The analyses (i.e., Benefit Cost Analysis, BRRI experimental data and profit function 

analysis) reveal that the output price rise significantly impacts on production and 

profitability (and hence farmers‘ incentives), while increases in input prices 

(particularly fertilizers) significantly negatively affect yield and profitability. Thus a 

prudent combination of input subsidy and output price support can be used to 

influence and sustain crop production decisions.  

 The values of the nominal protection coefficients of output for the major crops in 

most of the locations indicated that farmers were either enjoying positive protection or 

were exposed to negative protection of marginal magnitude. The nominal protection 

coefficients of inputs reflect the presence of substantial subsidy on inputs. However, 

the impact of the input subsidy on effective protection coefficients is much less 

significant, which raises the issue of cost-effectiveness of input subsidy as an 

instrument to sustain farmers‘ income. On the contrary the input subsidy has a 

significant effect on the quantity produces. In a situation of self sufficiency for rice, a 

change in the mix of input subsidy and product price support can be considered 

aiming to a gradual reduction of input subsidy that can be partly compensated by the 

re- introduction of moderate import tariff on rice, when required.  

 From the findings of comparative advantage analyses, it is revealed that Bangladesh 

can produce rice (Boro, Aman), wheat, maize, and lentil for import substitution. In the 
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case of mustard, it is economically justified to import this crop because Bangladesh 

does not enjoy a comparative advantage. The coutry can produce aromatic rice and 

jute for export. Therefore, research and extension services should be strengthened to 

introduce modern technologies i.e., varietal improvement to increase productivity of 

the former crops. Market promotion activities such as organizing and participation in 

World Trade Fair, efforts to minimize trade barriers under the regime of WTO and 

quality assurance for maintaining competitiveness in the world market should also be 

considered to promote export of the crops which have comparative advantage at 

export parity prices. 

 Resources could be used more efficiently in the production of some non-rice crops.  

So a prudent crop-diversification policy needs to be pursued. Results of this study 

indicate that the reduction of fertilier subsidy can favour crop diversification. 

However, intensifying rice production by adopting better management practices and 

investing in new technologies is required for meeting the increasing demand and 

freeing-up land for non-rice crops.  

 The cost of production varies across the regions. Although, rice production in all the 

regions has comparative advantage for import substitution, the resources could be 

utilized more efficiently by producing non-rice crops in the regions where production 

costs of rice are high: Boro in southern region (Kushtia) and Aman in north-western 

region (Dinajpur and Rajshahi).  

 The analysis of land use pattern over time reveals that MV rice, vegetables and spices 

capture an increasing area of land for their cultivation, while the rest of the crops 

show decreasing trend. Government could promote diversification toward higher 

value crops that have comparative advantage for import substitution or export. 

 The results of the determinants of crop diversity model suggests that proper measures 

need to be taken for enhancing research for the innovations of crop varieties and 

technology development so that the yield of the selected crops can increase optimally. 

Therefore, funding boost should be offered to agricultural research institutes (i.e., 

BRRI, BARI, BJRI, etc.) so that more new research on modern technologies for 

cereals and non-cereals can be developed to increase productivity.  

 The results of the determinants of crop diversity model also suggests enhancing 

extension services for proper dissemination of technology and to provide appropriate 

trainings for the farmers. The findings of this study corroborate the findings of 

Rahman and Salim (2013) that the ‗extension expenditures‘ significantly influence 

mix-efficiency (i.e., farmers‘ ability to apply appropriate mix of inputs and outputs in 

optimal proportions). Extension also significantly improves TFP growth in 

agriculture. Therefore, Department of Agriculture Extension (DAE) along with its 

regional and upazilla level networks is to be entrusted with the task to provide 

updated information and technological knowhow to farmers through a range of 

proven extension measures, such as farmers‘ field schools (FFS), training of farmers 

including training of trainers (the model farmers), regular field demonstrations, and 

multiple visits to actual production locations. It is alleged that farmers still use 
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varieties that are 20-30 years old whereas modern technologies developed in the 

research stations are not disseminated promptly. Government should pay serious 

attention to strengthen linkages between the Research Stations and DAE so that 

farmers get the benefit of modern technologies as soon as it is developed and released. 

A committee with the task of R&D and DAE coordination at the apex level could be 

formed to facilitate such knowledge transfers from research stations to farmers 

through well trained and motivated extension personnel. 

 One of the main reasons for input price hike is shortage (due to a range of causes 

including hoarding at the wholesale market level, poor infrastructure, inefficient 

supply chain, etc.) during peak sowing seasons. Apart from ensuring adequate supply, 

market monitoring system needs to be strengthened to facilitate smooth supply of 

inputs during peak seasons. 

 It is imperative to encourage crop diversification favoring the production of non-rice 

crops such as wheat, maize, mustard, lentil and other crops including vegetables 

which are not covered in this study. The results of the study also show high net 

returns of non-rice crops (except lentil) supporting the finding that crop 

diversification significantly improves technological change, technical efficiency 

change and TFP growth. Effective implementation of this goal will require strong 

institutional linkages between BRRI, BARI, and BJRI with BADC, DAE, and DAM 

to promote crop and overall agricultural diversification as well as increased links 

between public and private initiatives to improve research, extension, marketing and 

processing.   
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Annex-I 

Appendix Tables on the Findings 
 

Appendix Table 3.1: Financial profitability of HYV Boro according to farm size and regions  

Districts and farm 

category 

Yield 

(MT/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net return 

(Tk/ha) 

Undiscoun-

ted BCR 

Dinajpur (Chirir 

Bander) 
6.170 16467.1 110818.7 51435.4 85934.3 59383.3 24884.4 

1.29 

Marginal 6.110 16591.0 110952.5 48974.7 82738.1 61977.8 28214.4 1.34 

Small 6.160 16237.8 109681.0 51211.7 85336.0 58469.2 24344.9 1.29 

Medium and large 6.230 16572.4 111822.6 54119.7 89728.7 57703.0 22094.0 1.25 

χ2
 0.00      0.42  

Rajshahi 5.730 18000.0 106968.1 66461.0 90202.8 40507.0 16765.2 1.25 

Marginal 5.860 18000.0 109449.8 63550.1 87219.2 45899.7 22230.6 1.22 

Small 5.870 17600.0 107416.9 67401.6 91166.9 40015.3 16250.0 1.29 

Medium and large 5.470 18400.0 104037.5 68431.4 92222.4 35606.1 11815.0 1.25 

χ2
 0.02      1.15  

Mymensingh 6.750 15685.5 121169.1 74125.0 100882.3 47044.0 20286.8 1.20 

Marginal 6.980 15447.3 122209.1 70701.3 96441.9 51507.7 25767.2 1.27 

Small 6.960 15690.6 124220.8 79593.7 106283.5 44627.1 17937.3 1.17 

Medium and large 6.310 15918.5 117077.3 72080.1 98582.1 44997.2 17155.8 1.17 

χ2
 0.11      1.90  

Kushtia 5.360 17933.3 113638.3 66512.2 93053.2 47126.2 20585.1 1.22 

Marginal 5.320 17900.0 114693.1 67195.0 94109.5 47498.2 20583.6 1.22 

Small 5.240 18100.0 114030.3 70276.6 97268.1 43753.7 16762.1 1.17 

Medium and large 5.530 17800.0 112191.6 62065.0 87782.0 50126.6 24409.6 1.28 

χ2
 0.03      1.19  

Kisorganj 6.260 17433.3 119313.6 52888.5 92759.1 66425.1 26554.5 1.29 

Marginal 6.310 17800.0 122801.6 52335.2 96340.7 70466.4 26460.9 1.27 

Small 6.220 17500.0 118394.2 52850.4 91517.5 65543.8 26876.7 1.29 

Medium and large 6.250 17000.0 116745.0 53479.9 90419.1 63265.2 26325.9 1.29 

χ2
 0.00      0.00  

Netrokona 5.260 16933.3 95371.6 45800.5 75615.1 49571.1 19756.5 1.26 

Marginal 5.160 17000.0 93843.0 41983.1 72143.4 51859.9 21699.6 1.30 

Small 5.390 16800.0 96665.0 50058.0 80420.1 46607.1 16244.9 1.20 

Medium and large 5.230 17000.0 95606.8 45360.4 74281.9 50246.4 21324.9 1.29 

χ2
 0.02      0.85  

Habiganj 6.020 16966.7 109950.3 54916.5 86015.5 55033.8 23934.9 1.28 

Marginal 6.090 17300.0 112926.5 57793.8 89960.7 55132.7 22965.8 1.26 

Small 5.960 17100.0 109619.0 54146.9 85022.6 55472.0 24596.4 1.29 

Medium and large 6.020 16500.0 107305.5 52808.9 83063.1 54496.6 24242.4 1.29 

χ2
 0.00      0.04  

Sunamganj 5.310 15786.7 91707.1 58667.8 68383.1 33039.3 23323.9 1.34 

Marginal 5.300 15700.0 89995.4 57833.4 67559.2 32162.1 22436.2 1.33 

Small 5.440 15930.0 93076.7 60099.8 71294.1 32976.9 21782.6 1.31 

Medium and large 5.190 15730.0 92049.1 58070.3 66296.1 33978.8 25753.0 1.39 

χ2
 0.02      0.29  
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Appendix Table 3.2: Cost and return analysis of high land HYV Boro in north-western region 

(Dinajpur, Rajshahi) 

Cost and 

return 

 Items of cost and 

return 
Unit Quantity 

Cost and 

return 

Percentage of 

total cost 

A. Variable 

Cost 
Human Labor 

Man 

days 
117.9 24214.6 

27.7 

Machinery Inputs Tk. 
 

6767.9 7.8 

Material Inputs Tk. 
 

24977.6 28.6 

A. Total Variable Cost Tk. 
 

55960.1 64.1 

B. Fixed Cost Interest on operating 

capital 
Tk. 

 
1399.0 

1.6 

Land use cost Tk. 
 

29951.7 34.3 

B. Total fixed cost Tk. 
 

31350.7 35.9 

C. Total Cost (A+B) Tk. 
 

87310.8 100.0 

Return D. Gross Return Tk. 
 

109543.7 

 E. Net Return (D - C) Tk. 
 

22232.9 

  F. Gross Margin (D - 

A) 
Tk. 

 
53583.6 

  

 

Appendix Table 3.3: Cost and return analysis of high land HYV Boro according to farm size 

in north-western region (Dinajpur, Rajshahi) 

Cost 

and 

return 

 Items of cost and 

return 
Unit Cost and return 

Farm Size 
Marginal % Small % 

Medium/

large 
% 

A. 

Variable 

Cost 

Human Labor 
Man 

days 
23567.4 
(116.0) 

28.1 
23847.9 
(117.0) 

27.4 
25191.4 
(120.5) 

27.8 

Machinery Inputs Tk. 7358.4 8.8 5982.0 6.9 7205.6 8.0 
Material Inputs Tk. 22097.6 26.3 25826.1 29.7 26382.4 29.1 
A. Total Variable 

Cost 
Tk. 53023.4 63.1 55656.0 64.0 58779.3 64.9 

B. Fixed 

Cost 
Interest on operating 

capital 
Tk. 1325.6 1.6 1391.4 1.6 1469.5 1.6 

Land use cost Tk. 29633.8 35.3 29889.3 34.4 30291.8 33.5 
B. Total fixed cost Tk. 30959.4 36.9 31280.7 36.0 31761.3 35.1 

C. Total Cost (A+B) Tk. 83982.8 100.0 86936.7 100.0 90540.6 100.0 
Return D. Gross Return Tk. 110535.1 

 
109059.5  109287.9  

E. Net Return (D - C) Tk. 26552.2 
 

22122.8  18747.3  

 F. Gross Margin (D - 

A) 
Tk. 57511.6 

 
53403.5  50508.6  

Figures in parentheses indicate number of laborers 
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Appendix Table 3.4: Cost and return analysis of medium land HYV Boro in central region 

(Mymensingh) and southern region (Kushtia) 
 

Cost and 

return 
 Items of cost and 

return 
Unit Cost and return  

Region Central 

region 
% 

Southern 

region 
% 

A. 

Variable 

Cost 

Human Labor Man days 
32407.8 

(134.9) 
32.2 

32603.9 

(152.0) 
35.1 

Machinery Inputs Tk. 25052.9 24.9 9694.0 10.4 

Material Inputs Tk. 16749.0 16.7 24178.1 26.0 
A. Total Variable 

Cost 
Tk. 74209.7 73.8 66476.0 71.5 

B. Fixed 

Cost 
Interest on 

operating capital 
Tk. 1855.2 1.8 1661.9 1.8 

Land use cost Tk. 24464.6 24.3 24874.8 26.7 

B. Total fixed cost Tk. 26319.8 26.2 26536.7 28.5 
C. Total Cost (A+B) Tk. 100529.6 100.0 93012.7 100.0 
Return D. Gross Return Tk. 121188.2 

 
113634.6  

E. Net Return (D - C) Tk. 20658.7 
 

20621.9  

 F. Gross Margin (D - 

A) 
Tk. 46978.5 

 
47158.6  

Figures in parentheses indicate number of laborers 

 

 

 

 

Appendix Table 3.5: Cost and return analysis of low land HYV Boro in central region 

(Kishorganj) and haor region (Sunamganj, Habiganj, Netrokona)  

 
Cost and 

return 
 Items of cost and 

return 
Unit Cost and return  

Region Central 

region 
% 

Haor 

region 
% 

A. 

Variable 

Cost 

Human Labor Man days 
28302.6 

(107.1) 
30.5 

30860.4 

(122.6) 
40.6 

Machinery Inputs Tk. 6724.8 7.3 8739.7 11.5 

Material Inputs Tk. 17877.9 19.3 13385.5 17.6 
A. Total Variable 

Cost 
Tk. 52905.2 57.1 52985.6 69.7 

B. Fixed 

Cost 
Interest on 

operating capital 
Tk. 1322.6 1.4 1324.6 1.7 

Land use cost Tk. 38422.7 41.5 21705.2 28.6 

B. Total fixed cost Tk. 39745.3 42.9 23029.8 30.3 
C. Total Cost (A+B) Tk. 92650.5 100.0 76015.5 100.0 
Return D. Gross Return Tk. 119207.9 

 
98139.7  

E. Net Return (D - C) Tk. 26557.4 
 

22124.2  

 F. Gross Margin (D - 

A) 
Tk. 66302.7 

 
45154.10  

Figures in parentheses indicate number of laborers 
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Appendix Table 3.6: Cost and return analysis of low land HYV Boro according to farm size 

in haor region (Sunamganj, Habiganj and Netrokona)  

 
Cost 

and 

return 

 Items of cost and 

return 
Unit Cost and return 

Farm Size 
Marginal % Small % 

Medium/

large 
% 

A. 

Variable 

Cost 

Human Labor 
Man 

days 
31383.6 
(130.0) 

41.3 
32377.0 
(126.8) 

41.0 
29382.3 
(114.4) 

39.4 

Machinery Inputs Tk. 8787.9 11.6 8766.5 11.1 8757.9 11.8 
Material Inputs Tk. 13638.7 17.9 13493.9 17.1 13302.5 17.9 
A. Total Variable 

Cost 
Tk. 53810.2 70.8 54637.4 69.2 51442.7 69.0 

B. Fixed 

Cost 
Interest on operating 

capital 
Tk. 1345.3 1.8 1365.9 1.7 1286.1 1.7 

Land use cost Tk. 20850.8 27.4 22950.8 29.1 21793.1 29.2 
B. Total fixed cost Tk. 22196.1 29.2 24316.8 30.8 23079.2 31.0 

C. Total Cost (A+B) Tk. 76006.3 100.0 78954.2 100.0 74521.9 100.0 
Return D. Gross Return Tk. 98428.4 

 
99700.2  98063.1  

E. Net Return (D - C) Tk. 22422.1 
 

20746.0  23541.3  

 F. Gross Margin (D - 

A) 
Tk. 44618.2 

 
45062.8  46620.4  

Figures in parentheses indicate number of laborers 

 

Appendix Table 3.7: Financial profitability of Aman according to farm size and regions  

Items Yield 

(T/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undiscoun-

ted BCR 

Dinajpur chi 4.41 21875.6 103990 38690.1 65627.8 65300.2 38362.5 1.58 

Small 4.73 22595 109406.6 41650.1 68420.6 67756.4 40986 1.6 

Large+Medium 4.1 21156.3 98574 35730 62834.9 62843.9 35739 1.57 

Z-Test 0.23           0.22   

Rajshahi 4.23 16166.7 73846 45339.9 66860.3 28506.1 6985.7 1.1 

Marginal 4.24 16100 72100.5 45671.1 67069.4 26429.4 5031.1 1.08 

Small 4.12 16400 73631.3 44030.4 65387.6 29600.9 8243.6 1.13 

Large+Medium 4.34 16000 75806.3 46318.2 68124 29488.1 7682.3 1.11 

χ
2
 0.02           1.66   

Barisal (LV) 3.26 16733.3 58989.8 22467.6 38991.6 36522.3 19998.2 1.52 

Marginal 3.11 16500 54970.1 20793.2 38956 34176.9 16014.1 1.41 

Small 3.1 17400 57896.3 24501.7 40236.2 33394.7 17660.1 1.44 

Large+Medium 3.56 16300 64103.1 22107.9 37782.6 41995.2 26320.5 1.7 

χ
2
 0.07           0.73   

Barisal (HYV) 3.61 15966.7 62223.7 22885.9 43343.6 39337.8 18880 1.44 

Marginal 3.72 15600 62414.3 21138.2 43149.6 41276.1 19264.7 1.45 

Small 3.55 16100 61301.2 24044.2 44248.3 37257 17052.9 1.39 

Large+Medium 3.56 16200 62955.5 23475.2 42633 39480.3 20322.4 1.48 

χ
2
 0.02           0.19   

Bogra She 5.14 15066.7 86385.3 61166.1 79985.3 25219.2 6400 1.08 

Marginal 5.17 15200 87854.9 60316.4 79114.3 27538.6 8740.7 1.11 

Small 5.01 15000 83830.3 59567.7 78346.9 24262.6 5483.4 1.07 

Large+Medium 5.23 15000 87470.7 63614.3 82494.7 23856.4 4976 1.06 

χ
2
 0.02           3.25   



 

131 
 

Appendix Table 3.8: Cost and return analysis of rain-fed HYV Aman in north-western region 

(Dinajpur, Rajshahi) and aromatic LV Aman in north-western region (Dinajpur) 

Cost and 

return 
 Items of cost and 

return 
Unit Cost and return  

Variety Rain-fed 

HYV Aman 
% 

Aromatic 

LV Aman 
% 

A. 

Variable 

Cost 

Human Labor Man days 
25479.7 

(106.0) 
38.1 

18952.0 

(101.7) 
29.8 

Machinery Inputs Tk. 9413.6 14.1 4861.4 7.7 

Material Inputs Tk. 10490.0 15.7 12906.3 20.3 
A. Total Variable 

Cost 
Tk. 45383.3 67.8 36719.6 57.8 

B. Fixed 

Cost 
Interest on 

operating capital 
Tk. 1134.6 1.7 918.0 1.4 

Land use cost Tk. 20393.2 30.5 25863.5 40.7 

B. Total fixed cost Tk. 21527.8 32.2 26781.5 42.2 
C. Total Cost (A+B) Tk. 66911.1 100.0 63501.2 100.0 
Return D. Gross Return Tk. 73874.8 

 
92790.1  

E. Net Return (D - C) Tk. 6963.8 
 

29288.9  

 F. Gross Margin (D - 

A) 
Tk. 28491.5 

 
56070.5  

 

Appendix Table 3.9: Cost and return analysis of rain-fed HYV Aman in southern region 

(Barisal) and supplementary irrigated HYV Aman in north-western region (Bogra, Joypurhat) 

Cost and 

return 
 Items of cost and 

return 
Unit Cost and return  

Variety Rain-fed 

HYV Aman 
% 

Supplementary 

irrigated HYV Aman 
% 

A. 

Variable 

Cost 

Human Labor 
Man 

days 
13850.6 

(47.4) 
31.9 

25772.2 

(99.1) 
36.1 

Machinery Inputs Tk. 4909.8 11.3 7724.2 10.8 

Material Inputs Tk. 4016.0 9.3 15085.2 21.1 
A. Total Variable 

Cost 
Tk. 22776.4 52.5 48581.6 68.1 

B. Fixed 

Cost 
Interest on 

operating capital 
Tk. 569.4 1.3 1214.5 1.7 

Land use cost Tk. 20068.5 46.2 21575.9 30.2 

B. Total fixed cost Tk. 20637.9 47.5 22790.4 31.9 
C. Total Cost (A+B) 

Tk. 43414.3 
100.

0 
71372.0 100.0 

Return D. Gross Return Tk. 62150.7 
 

81253.4  

E. Net Return (D - C) Tk. 18736.4 
 

9881.4  

 F. Gross Margin (D - 

A) 
Tk. 39374.3 

 
33671.8  

Figures in parentheses indicate number of laborers 
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Appendix Table 3.10: Cost and return analysis of supplementary irrigated HYV Aman 

according to farm wise in north-western region (Bogra, Joypurhat) 

Cost 

and 

return 

 Items of cost and 

return 
Unit Cost and return 

Farm Size 
Marginal % Small % 

Medium/

large 
% 

A. 

Variable 

Cost 

Human Labor 
Man 

days 
25043.3 
(97.8) 

35.5 
25681.0 
(98.8) 

36.3 
26572.1 
(100.7) 

36.5 

Machinery Inputs Tk. 7811.3 11.1 7685.5 10.9 7679.1 10.6 
Material Inputs Tk. 14463.4 20.5 14821.4 20.9 15956.4 21.9 
A. Total Variable 

Cost 
Tk. 47318.0 67.1 48188.0 68.0 50207.5 69.0 

B. Fixed 

Cost 
Interest on operating 

capital 
Tk. 1182.9 1.7 1204.7 1.7 1255.2 1.7 

Land use cost Tk. 22012.9 31.2 21428.1 30.3 21301.6 29.3 
B. Total fixed cost Tk. 23195.8 32.9 22632.8 32.0 22556.8 31.0 

C. Total Cost (A+B) Tk. 70513.8 100.0 70820.8 100.0 72764.3 100.0 
Return D. Gross Return Tk. 82359.3 

 
79789.6  81665.3  

E. Net Return (D - C) Tk. 11845.5 
 

8968.9  8901.0  

 F. Gross Margin (D - 

A) 
Tk. 35041.3 

 
31601.6  31457.8  

Figures in parentheses indicate number of laborers 

 

 

Variety wise Table (Rainfed Aman) 

Appendix Table 3.11: Cost and return analysis of rain-fed HYV Aman for variety wise 

(Dinajpur, Rajshahi and Barisal) 

 
Cost 

and 

return 

 Items of cost and 

return 
Unit Cost and return 

Variety BRRI 

dhan51 
% LV % BR 11 % 

A. 

Variable 

Cost 

Human Labor 
Man 

days 
25379.9 
(105.0) 

37.6 
19518.8 
(90.0) 

34.9 
11448.9 
(39.1) 

26.1 

Machinery Inputs Tk. 4420.1 6.5 4171.0 7.5 5470.0 12.5 
Material Inputs Tk. 16283.7 24.1 8403.3 15.0 4288.1 9.8 
A. Total Variable 

Cost 
Tk. 46083.7 68.3 32093.0 57.5 21206.9 48.4 

B. Fixed 

Cost 
Interest on operating 

capital 
Tk. 1152.1 1.7 802.3 1.4 530.2 1.2 

Land use cost Tk. 20281.0 30.0 22955.0 41.1 22053.0 50.4 
B. Total fixed cost Tk. 21433.1 31.7 23757.3 42.5 22583.2 51.6 

C. Total Cost (A+B) Tk. 67516.8 100.0 55850.3 100.0 43790.1 100.0 
Return D. Gross Return Tk. 74442.9 

 
68195.9  54010.9  

E. Net Return (D - C) Tk. 6926.1 
 

12345.6  10220.8  

 F. Gross Margin (D - 

A) 
Tk. 28359.2 

 
36102.9  32804.0  

Figures in parentheses indicate number of laborers 
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Variety wise Table (Supplementary irrigation) 

Appendix Table 3.12: Cost and return analysis of supplementary irrigated HYV Aman for 

variety wise (Bogra, Joypurhat) 
 

Cost and 

return 

 Items of cost and 

return 
Unit Cost and return  

Variety BRRI dhan32 % BR 11 % 

A. 

Variable 

Cost 

Human Labor Man days 
27871.0 

(94.0) 36.8 

17583.8 

(85.0) 25.7 

Machinery Inputs Tk. 9121.0 12.1 6323.0 9.2 

Material Inputs Tk. 20229.5 26.7 17383.3 25.4 

A. Total Variable Cost Tk. 57221.5 75.6 41290.0 60.3 

B. Fixed 

Cost 

Interest on operating 

capital 
Tk. 

1430.5 1.9 1032.3 1.5 

Land use cost Tk. 17035.0 22.5 26100.0 38.1 

B. Total fixed cost Tk. 18465.5 24.4 27132.3 39.7 

C. Total Cost (A+B) Tk. 75687.0 100.0 68422.3 100.0 

Return D. Gross Return Tk. 85439.6 
 

76009.4  

E. Net Return (D - C) Tk. 9752.6 
 

7587.1  

 F. Gross Margin (D - 

A) 
Tk. 

28218.1  34719.4 
 

Figures in parentheses indicate number of laborers 
 

Appendix Table 3.13: Financial profitability of HYV Wheat according to farm size and 

region  

Items 

Yield 

(T/ha) 

Sale price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undisco

un-ted 

BCR 

Dinajpur Bir 4.18 17366.67 73666.50 39552.3 67641.1 34114.2 6025.40 1.09 

Marginal 4.04 17300.00 70882.20 37106.7 65134.30 33775.5 5747.80 1.09 

Small 4.43 17300.00 77673.00 42576.8 70741.20 35096.2 6931.80 1.10 

Large+Medium 4.06 17500.00 72444.30 38973.4 67047.70 33470.9 5396.60 1.08 

χ
2
 0.10 

     0.62  

Faridpur 4.55 18366.67 87145.37 46809.2 81216.5 40336.1 5928.80 1.07 

Marginal 4.45 18700.00 86193.20 48696.0 80788.40 37497.1 5404.70 1.07 

Small 4.54 18000.00 85629.90 44192.3 81508.40 41437.5 4121.50 1.05 

Large+Medium 4.67 18400.00 89613.00 47539.3 81352.70 42073.7 8260.20 1.10 

χ
2
 0.03 

     5.55*  

Natore 4.01 19933.33 83822.77 44622.73 68738.3 39200.07 15084.50 1.22 

Marginal 4.04 20000.00 80880.40 43752.9 67846.70 37127.5 13033.70 1.19 

Small 3.83 20100.00 84391.50 45775.2 69919.60 38616.3 14471.90 1.21 

Large+Medium 4.16 19700.00 86196.40 44340.1 68448.60 41856.4 17747.90 1.26 

χ
2
 0.05 

     0.66  

Rajshahi 4.28 18900.00 83136.57 44988.5 68643 38148.03 14493.63 1.21 

Marginal 4.43 18800.00 85472.40 43482.2 67244.00 41990.1 18228.40 1.27 

Small 4.26 18800.00 81925.10 45507.2 69319.60 36417.9 12605.50 1.18 

Large+Medium 4.15 19100.00 82012.20 45976.1 69365.30 36036.1 12647.00 1.18 

χ
2
 0.04 

     1.68  

Thakurgaon 3.62 20033.33 76770.97 43076.77 58551.8 33694.23 18219.20 1.31 

Marginal 3.58 20100.00 76608.80 44421.4 59929.90 32187.4 16678.90 1.28 

Small 3.70 20000.00 78070.40 42488.7 57843.10 35581.8 20227.40 1.35 

Large+Medium 3.58 20000.00 75633.70 42320.2 57882.50 33313.5 17751.30 1.31 

χ
2
 0.01 

     0.35  



 

134 
 

Appendix Table 3.14: Cost and return analysis of irrigated HYV wheat in north-western 

region (Dinajpur, Thakurgaon), supplementary irrigated HYV wheat in north-western region 

(Rajshahi) and south-central region (Faridpur) 

Cost and 

return 
 Items of cost and 

return 
Unit Cost and return 

Variety 
Irrigated 

HYV 

wheat 

% 

Supp. ir. 

HYV 

wheat in 

Rajshahi 

% 

Supp. ir. 

HYV 

wheat in 

Faridpur 

% 

A. 

Variable 

Cost 

Human Labor 
Man 

days 
14657.2 

(81.6) 
23.2 

21130.4 

(88.2) 
30.8 

19922.4 

(78.3) 
25.2 

Machinery Inputs Tk. 6236.0 9.9 5838.7 8.5 8084.0 10.2 

Material Inputs Tk. 20317.1 32.2 18018.9 26.3 18790.4 23.8 

A. Total Variable 

Cost 
Tk. 41210.3 65.3 44988.0 65.5 46796.7 59.3 

B. Fixed 

Cost 
Interest on operating 

capital 
Tk. 1030.3 1.6 1124.7 1.6 1169.9 1.5 

Land use cost Tk. 20867.8 33.1 22524.0 32.8 31008.6 39.3 

B. Total fixed cost Tk. 21898.0 34.7 23648.7 34.5 32178.5 40.7 

C. Total Cost (A+B) Tk. 63108.3 100.0 68636.7 100.0 78975.2 100.0 

Return D. Gross Return Tk. 75106.0 
 

83149.4  87218.6  

E. Net Return (D - C) Tk. 11997.6 
 

14512.7  8243.4  

 F. Gross Margin (D - 

A) 
Tk. 33895.6 

 
38161.4  40421.9  

Figures in parentheses indicate number of laborers 

 

Appendix Table 3.15: Cost and return analysis of irrigated HYV wheat according to farm size 

in north-western region (Dinajpur, Thakurgaon) 
 

Cost 

and 

return 

 Items of cost and 

return 
Unit Cost and return 

Farm Size 
Marginal % Small % 

Medium/

large 
% 

A. 

Variable 

Cost 

Human Labor 
Man 

days 
14270.5 

(78.3) 
22.8 

15194.5 
(82.8) 

23.7 
14542.0 

(84.0) 
23.3 

Machinery Inputs Tk. 6284.0 10.0 6015.3 9.4 6402.2 10.2 
Material Inputs Tk. 19965.7 31.8 21322.3 33.2 19702.6 31.5 
A. Total Variable 

Cost 
Tk. 40520.2 64.6 42532.1 66.3 40646.8 65.1 

B. Fixed 

Cost 
Interest on operating 

capital 
Tk. 1013.0 1.6 1063.3 1.7 1016.2 1.6 

Land use cost Tk. 21172.4 33.8 20603.3 32.1 20802.1 33.3 
B. Total fixed cost Tk. 22185.4 35.4 21666.6 33.7 21818.3 34.9 

C. Total Cost (A+B) Tk. 62705.6 100.0 64198.6 100.0 62465.1 100.0 
Return D. Gross Return Tk. 73554.6 

 
77874.6  74039.0  

E. Net Return (D - C) Tk. 10849.0 
 

13675.9  11573.9  

 F. Gross Margin (D - 

A) 
Tk. 33034.4 

 
35342.5  33392.2  

 

Figures in parentheses indicate number of laborers 
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Table 3.16: Financial profitability of supplementary irrigated HYV wheat according to farm 

size (Faridpur, Rajshahi) 

WHEAT 
Yield 

(T/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net return 

(Tk/ha) 

Undiscoun-

ted BCR 

Marginal 4.43 18726.35 85861.98 46300.5 74565.31 39561.5 11296.68 1.15 

Small 4.41 18359.79 83983.31 44776.7 76091.15 39206.6 7892.16 1.10 

Large+Me

dium 
3.94 16602.62 76700.14 41649.2 67651.75 35050.9 9048.39 1.13 

χ
2
 0.33      2.51  

 

 

Appendix Table 3.17: Cost and return analysis of supplementary irrigated HYV wheat 

according to farm size (Faridpur, Rajshahi) 
Cost 

and 

return 

 Items of cost and 

return 
Unit Cost and return 

Farm Size 
Marginal % Small % 

Medium/

large 
% 

A. 

Variable 

Cost 

Human Labor 
Man 

days 
20709.2 

(84.3) 
27.8 

19558.1 
(79.9) 

25.7 
18755.9 

(74.7) 
27.7 

Machinery Inputs Tk. 7418.3 9.9 6856.6 9.0 6211.6 9.2 
Material Inputs Tk. 18173.0 24.4 18362.1 24.1 16681.8 24.7 
A. Total Variable 

Cost 
Tk. 46300.5 62.1 44776.7 58.8 41649.2 61.6 

B. Fixed 

Cost 
Interest on operating 

capital 
Tk. 1157.5 1.6 1119.4 1.5 1041.2 1.5 

Land use cost Tk. 27107.3 36.4 26413.2 34.7 24961.3 36.9 
B. Total fixed cost Tk. 28264.8 37.9 31314.4 41.2 26002.5 38.4 

C. Total Cost (A+B) Tk. 74565.3 100.0 76091.2 100.0 67651.7 100.0 
Return D. Gross Return Tk. 85862.0 

 
83983.3  76700.1  

E. Net Return (D - C) Tk. 11296.7 
 

7892.2  9048.4  

 F. Gross Margin (D - 

A) 
Tk. 39561.5 

 
39206.6  35050.9  

Figures in parentheses indicate number of laborers 

 

Appendix Table 3.18: Financial profitability of HYV winter maize according to farm size by 

districts  

Items Yield 

(T/ha) 

Sale 

price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undiscoun-

ted BCR 

Dinajpur Bir 5.94 13,133.33 79,715.70 36,876.08 64,869.98 42,839.62 14,845.72 1.23 

Marginal 5.85 13,600.00 81,173.58 37,480.56 65,489.57 43,693.03 15,684.01 1.24 

Small 6.05 12,400.00 77,125.47 37,945.25 65,965.88 39,180.22 11,159.59 1.17 

Medium & 

Large 
5.93 

13,400.00 80,848.04 35,202.42 63,154.48 45,645.62 17,693.56 

1.28 

χ
2
 0.01      1.68 

 

Lalmonirhat 6.51 18,333.33 123,011.53 64,795.67 103,233.30 58,215.84 19,778.23 1.19 

Marginal 6.51 18,900.00 125,625.30 65,495.00 102,003.00 60,130.29 23,622.30 1.23 

Small 6.60 18,100.00 123,277.90 65,810.10 105,246.70 57,467.72 18,031.20 1.17 

Medium & 

Large 
6.41 

18,000.00 120,131.40 63,081.90 102,450.20 57,049.50 17,681.20 

1.17 

χ
2
 0.01      0.98 
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Appendix Table 3.19: Cost and return analysis of HYV winter maize in north-western region 

(Dinajpur, Lalmonirhat) 

Cost and 

return 
 Items of cost and return Unit Quantity 

Cost and 

return  

%  of total cost  

A. 

Variable 

Cost 

Human Labor 
Man 

days 101.73 20618.54 24.4 

Machinery Inputs Tk.   7205.39 8.5 

Material Inputs Tk.   23239.55 27.5 

A. Total Variable Cost Tk.   51063.48 60.5 

B. Fixed 

Cost 

Interest on operating 

capital 
Tk. 

  1276.59 1.5 

Land use cost Tk.   32053.65 38.0 

B. Total fixed cost Tk.   33330.24 39.5 

C. Total Cost (A+B) Tk. 
 

84393.72 100.0 

Return D. Gross Return Tk.   101772.66 

 E. Net Return (D - C) Tk.   17378.94 

  F. Gross Margin (D - A) Tk. 

 

50709.2 

  

Appendix Table 3.20: Cost and return analysis of HYV winter maize according to farm size 

in north-western region (Dinajpur, Lalmonirhat) 

Cost and 

return 
 Items of cost and 

return 
Unit Cost and return 

Farm Size 
Marginal % Small % 

Medium/

large 
% 

A. 

Variable 

Cost 

Human Labor 
Man 

days 
19998.5 

(98.5) 
23.9 

22091.6 
(108.1) 

25.6 
19853.7 

(98.9) 
23.8 

Machinery Inputs Tk. 6602.4 7.9 7297.3 8.5 7690.5 9.2 
Material Inputs Tk. 24886.8 29.7 22910.9 26.6 21985.0 26.4 
A. Total Variable 

Cost 
Tk. 51487.7 61.5 52299.8 60.7 49529.3 59.4 

B. Fixed 

Cost 
Interest on 

operating capital 
Tk. 1287.1 1.5 1307.5 1.5 1238.2 1.5 

Land use cost Tk. 30971.2 37.0 32594.0 37.8 32580.5 39.1 
B. Total fixed cost Tk. 32258.4 38.5 33901.5 39.3 33818.7 40.6 

C. Total Cost (A+B) Tk. 83746.2 100.0 86201.4 100.0 83348.1 100.0 
Return D. Gross Return Tk. 103399.4 

 
100900.9  101035.3  

E. Net Return (D - C) Tk. 19653.1 
 

14699.5  17687.2  

 F. Gross Margin (D - 

A) 
Tk. 51911.7 

 
48601.1  51505.9  

Figures in parentheses indicate number of laborers 
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Appendix Table 3.21: Financial profitability of lentil according to farm size and regions  

Items 
Yield 

(T/ha) 

Sale price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undiscoun-

ted BCR 

Bogra 

Sarikandi 
0.80 45,466.67 37,636.67 19,135.61 26,426.37 18,501.04 11,210.23 1.42 

Marginal 0.71 46,900.00 34,440.70 18,693.55 25,897.20 15,747.14 8,543.40 1.33 

Small 0.85 44,100.00 38,503.10 19,857.30 27,068.70 18,645.76 11,434.30 1.42 

Medium & Large 0.85 45,400.00 39,966.20 18,855.90 26,313.20 21,110.22 13,653.00 1.52 

χ
2
 0.35 

 
    1.83  

Natore 1.52 53,266.67 82,515.27 45,047.10 75,023.13 37,481.52 7,492.13 1.10 

Marginal 1.50 54,200.00 82,753.40 44,351.12 74,542.90 38,402.26 8,210.50 1.11 

Small 1.50 53,000.00 80,638.40 44,389.90 74,582.60 36,248.52 6,055.80 1.08 

Medium & Large 1.57 52,600.00 84,154.00 46,343.40 75,943.90 37,810.68 8,210.10 1.11 

χ
2
 0.02 

 
    0.96  

 

Appendix Table 3.22: Cost and return analysis of lentil in north-western region (Natore, 

Bogra) 
 

Cost and 

return 
 Items of cost and return Unit Quantity 

Cost and 

return  % of total cost  

A. 

Variable 

Cost 

Human Labor 
Man 

days 
88.5 14654.8 

28.9 

Machinery Inputs Tk.   7655.2 15.1 

Material Inputs Tk.   9781.4 19.3 

A. Total Variable Cost Tk.   32091.4 63.3 

B. Fixed 

Cost 

Interest on operating 

capital 
Tk.   802.3 

1.6 

Land use cost Tk.   17837.8 35.2 

B. Total fixed cost Tk.   18640.1 36.7 

C. Total Cost (A+B) Tk. 
 

50731.5 100.0 

Return D. Gross Return Tk.   60082.6 

 E. Net Return (D - C) Tk.   9351.2 

  F. Gross Margin (D - A) Tk. 

 

27991.3 

  

Appendix Table 3.23: Cost and return analysis of lentil according to farm size in north-

western region (Natore, Bogra) 

Cost and 

return 
 Items of cost and 

return 
Unit Cost and return 

Farm Size 
Marginal % Small % 

Medium/

large 
% 

A. 

Variable 

Cost 

Human Labor 
Man 

days 
15373.8 

(93.8) 
30.8 

14440.4 
(86.8) 

28.4 
14167.3 

(85.2) 
27.5 

Machinery Inputs Tk. 6306.3 12.6 8178.2 16.1 8450.5 16.4 
Material Inputs Tk. 9656.3 19.4 9505.0 18.7 10175.4 19.8 
A. Total Variable 

Cost 
Tk. 31336.4 62.8 32123.6 63.2 32793.2 63.7 

B. Fixed 

Cost 
Interest on 

operating capital 
Tk. 783.4 1.6 803.1 1.6 819.8 1.6 
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Land use cost Tk. 17747.7 35.6 17899.0 35.2 17865.0 34.7 
B. Total fixed cost Tk. 18531.2 37.2 18702.1 36.8 18684.9 36.3 

C. Total Cost (A+B) Tk. 49867.6 100.0 50825.7 100.0 51478.1 100.0 
Return D. Gross Return Tk. 58246.9 

 
59570.7  62371.3  

E. Net Return (D - C) Tk. 8379.4 
 

8745.1  10893.2  

 F. Gross Margin (D - 

A) 
Tk. 26910.5 

 
27447.1  29578.1  

Figures in parentheses indicate number of laborers 

 

Appendix Table 3.24: Financial profitability of mustard according to farm size and regions  

Items 
Yield (T/ha) Sale price 

(Tk/ton) 

Gross 

return 

(Tk/ha) 

Variable 

cost 

(Tk/ha) 

Total 

cost 

(Tk/ha) 

Gross 

margin 

(Tk/ha) 

Net 

return 

(Tk/ha) 

Undisc

oun-ted 

BCR 

Sirajganj 1.33 50,000.00 70,679.33 32,901.17 57,953.40 37,778.20 12,725.97 1.22 

Marginal 1.29 50,000.00 68,798.10 33,277.88 58,809.80 35,520.26 9,988.30 1.17 

Small 1.33 50,000.00 70,898.40 32,753.85 57,567.30 38,144.59 13,331.20 1.23 

Medium & 

Large 1.36 

50,000.00 72,341.50 32,671.77 57,483.10 39,669.75 14,858.40 1.26 

χ
2
 0.01 

     0.80  

Tangail 1.63 45,666.67 77,355.90 30,557.81 52,367.00 46,798.08 24,988.87 1.48 

Marginal 1.54 47,100.00 75,785.60 29,259.27 51,225.10 46,526.33 24,560.40 1.48 

Small 1.66 45,700.00 79,051.40 28,942.07 50,333.00 50,109.34 28,718.40 1.57 

Medium & 

Large 1.68 

44,200.00 77,230.70 33,472.09 55,542.90 43,758.56 21,687.80 1.39 

χ
2
 0.08 

     0.70  

 

 

Appendix Table 3.25: Cost and return analysis of mustard in central region (Tangail, 

Sirajganj) 
 

Cost and 

return 
 Items of cost and return Unit Quantity 

Cost and 

return  %  of total cost  

A. 

Variable 

Cost 

Human Labor 
Man 

days 75.0 18757.6 34.0 

Machinery Inputs Tk.   2053.8 3.7 

Material Inputs Tk.   10918.1 19.8 

A. Total Variable Cost Tk.   31729.5 57.5 

B. Fixed 

Cost 

Interest on operating 

capital 
Tk. 

  793.2 1.4 

Land use cost Tk.   22637.5 41.0 

B. Total fixed cost Tk.   23430.7 42.5 

C. Total Cost (A+B) Tk. 
 

55160.2 100.0 

Return D. Gross Return Tk.   74017.6 

 E. Net Return (D - C) Tk.   18857.4 

  F. Gross Margin (D - A) Tk. 

 

42288.1 
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Appendix Table 3.26: Cost and return analysis of mustard for farm wise in central region 

(Tangail, Sirajganj) 
 

Cost and 

return 
 Items of cost and 

return 
Unit Cost and return 

Farm Size 
Marginal % Small % 

Medium/

large 
% 

A. 

Variable 

Cost 

Human Labor 
Man 

days 
18344.0 

(76.4) 
33.3 

18371.2 
(75.3) 

34.1 
19557.6 

(73.2) 
34.6 

Machinery Inputs Tk. 1975.9 3.6 2064.0 3.8 2121.5 3.8 
Material Inputs Tk. 10948.7 19.9 10412.8 19.3 11392.9 20.2 
A. Total Variable 

Cost 
Tk. 31268.6 56.8 30848.0 57.2 33071.9 58.5 

B. Fixed 

Cost 
Interest on 

operating capital 
Tk. 781.7 1.4 771.2 1.4 826.8 1.5 

Land use cost Tk. 22967.2 41.7 22331.0 41.4 22614.3 40.0 
B. Total fixed cost Tk. 23748.9 43.2 23102.2 42.8 23441.1 41.5 

C. Total Cost (A+B) Tk. 55017.5 100.0 53950.1 100.0 56513.0 100.0 
Return D. Gross Return Tk. 72291.9 

 
74974.9  74786.1  

E. Net Return (D - C) Tk. 17274.4 
 

21024.8  18273.1  

 F. Gross Margin (D - 

A) 
Tk. 41023.3 

 
44127.0  41714.2  

 

 

Appendix Table 3.27: Cost and return analysis of jute in central region (Kishorganj) and 

south-central region (Faridpur) 
  

 
Cost and 

return 
 Items of cost and 

return 
Unit Cost and return  

Variety Central 

region 
% 

South-central 

region 
% 

A. 

Variable 

Cost 

Human Labor Man days 
30583.9 

(125.3) 
45.0 

50899.5 

(156.9) 
52.6 

Machinery Inputs Tk. 1763.4 2.6 4864.7 5.0 

Material Inputs Tk. 14602.9 21.5 7047.9 7.3 
A. Total Variable 

Cost 
Tk. 46950.2 69.0 62812.1 65.0 

B. Fixed 

Cost 
Interest on 

operating capital 
Tk. 1173.8 1.7 1570.3 1.6 

Land use cost Tk. 19899.0 29.3 32307.0 33.4 

B. Total fixed cost Tk. 21072.7 31.0 33877.3 35.0 
C. Total Cost (A+B) Tk. 68023.0 100.0 96689.4 100.0 
Return D. Gross Return Tk. 79811.4 

 
119491.0  

E. Net Return (D - C) Tk. 11788.4 
 

22801.6  

 F. Gross Margin (D - 

A) 
Tk. 32861.2 

 
56678.9  
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Appendix Table 3.28: Selected FOB and CIF price and sources 

Commodities Reference Prices FOB/CIF Source 

Rice (Thai 5% broken) 464 $/ton FOB Food Outlook, November 2012 

Lentil 1044 $/ton FOB FAOStat 

Mustard 483 $/ton CIF FAOStat 

Maize 254 $/ton FOB Food Outlook, November 2012 

Wheat (US No. 2 soft red 

winter) 

316 $/ton FOB FAOStat 

Jute 658 $/ton FOB FAOStat 

Aromatic rice (Kataribhog) 744 $/ton FOB FAOStat 

    

Urea (Ukraine) 354.78 $/ton FOB Economic Trend, Bangladesh Bank, 

2011 

TSP (US Gulf ports) 460.08 $/ton FOB Economic Trend, Bangladesh 

Bank.2011 

MP (Morocco) 324.90 $/ton FOB Economic Trend, Bangladesh Bank, 

2011 

 

Appendix Table 3.29: Calculation of import parity border prices of fertilizer 

Items Urea TSP MP 

A. CIF price at Chittagong(US$/mt) 410.78 516.08 380.90 

B. CIF price at Chittagong(Tk/mt) 29235.21 36729.41 27108.65 

C. Domestic handling cost (from port to wholesale) (Tk/mt) 2441.06 2441.06 2441.06 

D. Border price at wholesale level (B+C) 31676.27 39170.47 29549.71 

E. Domestic handling cost (from wholesale to farmer) (Tk/mt) 485.68 564.1 564.1 

F. Border price of farm produce at farm gate (D+E) 32161.95 39734.57 30113.81 

Market price at firm level (Tk/mt) 20000.00 22017.84 15000.00 

Appendix Table 3.30: Calculation of import parity border prices of rice and non-rice crops  

Items Rice Wheat Maize Lentil Mustard 

A. CIF price at Chittagong 

(US$/mt) 520 283.95 310 1100 483 

B. CIF price at Chittagong (Tk/mt) 37008.4 20208.72 22062.70 78287 34375,1 

C. Marketing margin from the port 

of entry to the wholesale market 2278.36 1762.65 1818.27 3516.72 2199,36 

                   Import handling cost 1110.25 606.26 661.88 2348.61 1031,25 

                  Transportation cost 1016 1016 1016 1016 1016 

                  Domestic trading cost 152.11 140.39 140.39 152.11 152,11 

D. Border price at wholesale level 

(B+C) 39286.76 21971.38 23880.97 81803.72 36574,5 

E. Components of the marketing 

spread between the wholesale 

market to the produce level 19440.54 1379.70 1351.07 15199.40 1172,87 

Cost from mill gate to wholesale 994.25 - - 110.04 

  Milling cost 4242.5 - - 308.61 

 Adjustment at 67% milling rate 12964.63 - - 12270.56 

  Interest cost 474.16 65.70 64.34 490.30 28.61 

Cost from farm gate to mill gate  765 - - 2019.89 

 Cost from farmgate to wholesale  - 1314 1286.74 - 1144,26 

F. Border price of farm produce at 

farm gate (D-E) 19846.22 20591.68 22529.90 66604.32 

35401,61 
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Appendix Table 3.31: Calculation of export parity border prices of jute 

Item Jute 

A. f.o.b price at port of exit Chittagong (US$/mt) 658.00 

B. Frieght (US$/mt) 56 

C. f.o.b price at port of exit  Chittagong (US$/mt) (A-B) 602.00 

D. f.o.b price at port of exit  Chittagong (Tk/mt) 42844.34 

E. Components of  the marketing margin from boarder at  produce level 7387.03 

                Export handling cost 1285.33 

                 Transportation cost  1074.20 

                 Trading cost 5027.50 

F. Border price at producer level(D-E) 35457.31 

 

 
 

Appendix Table 3.32: Calculation of export parity border prices of aromatic rice 

Items Aromatic rice 

A. CIF price at port of exit Chittagong (US$/mt) 688 

B. CIF price at port of exit Chittagong (Tk/mt) 48964.96 

C. Components of  the marketing margin from port of entry to wholesale 

market 2637.06 

                Export handling cost 1468.94 

                Transportation cost  1016.00 

                Trading cost 152.11 

D. Border price at wholesale level (B-C) 46327.90 

E. Components of the marketing spread between the wholesale market to the 

produce level 25007.07 

                Cost from mill gate to wholesale 994.25 

                Milling cost 4242.5 

                Adjustment at 60% milling rate 18531.16 

                Interest cost 474.16 

                Cost from farm gate to mill gate  765 

F. Border price of farm produce at farm gate (D-E) 21320.83 
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Policy Analysis Matrix: 

Import Parity Cases: 

Boro rice:  

Appendix Table 3.33: Policy Analysis Matrix for high land HYV Boro in north-western 

region (Dinajpur, Rajshahi)  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 18145.38 1181.48 12841.55 4122.35 

Social prices 19846.22 2560.42 11626.03 5659.77 

Divergences -1700.84 -1378.94 1215.52 -1537.42 

Nominal Protection Coefficient on Output (NPCO) 0.914 

   Nominal Protection Coefficient on Input (NPCI) 0.461 

   Effective Protection Coefficient (EPC) 0.981 

   Private Cost Ratio (PCR) 0.757 

   Domestic Resource Cost (DRC) 0.67 

    

Appendix Table 3.34: Policy Analysis Matrix for medium land HYV Boro in Central 

(Mymensingh) region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 17953.81 1067.39 14039.82 2846.60 

Social prices 19846.22 2242.44 12694.53 4909.24 

Divergences -1892.41 -1175.05 1345.28 -2062.65 

Nominal Protection Coefficient on Output (NPCO) 0.904 

   Nominal Protection Coefficient on Input (NPCI) 0.475 

   Effective Protection Coefficient (EPC) 0.959 

   Private Cost Ratio (PCR) 0.831 

   Domestic Resource Cost (DRC) 0.72 

    

Appendix Table 3.35: Policy Analysis Matrix for medium land Boro in Southern (Kushtia) 

region  

Items Revenue Costs Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 21200.49 1973.96 15179.35 4047.19 

Social prices 19846.22 4002.74 13439.83 2403.654 

Divergences 1354.27 -2028.78 1739.52 1643.53 

Nominal Protection Coefficient on Output (NPCO) 1.068 

   Nominal Protection Coefficient on Input (NPCI) 0.493 

   Effective Protection Coefficient (EPC) 1.214 

   Private Cost Ratio (PCR) 0.790 

   Domestic Resource Cost (DRC) 0.85 
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Appendix Table 3.36: Policy Analysis Matrix for low land Boro in central (Kishorganj) 

region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 19042.80 1121.11 13804.72 4116.96 

Social prices 19846.22 2386.16 12528.54 4931.52 

Divergences -803.42 -1265.04 1276.18 -814.56 

Nominal Protection Coefficient on Output (NPCO) 0.960 

   Nominal Protection Coefficient on Input (NPCI) 0.470 

   Effective Protection Coefficient (EPC) 1.026 

   Private Cost Ratio (PCR) 0.770 

   Domestic Resource Cost (DRC) 0.72 

    

Appendix Table 3.37: Policy Analysis Matrix for low land Boro in Haor region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 17869.57 1384.47 12377.68 4107.42 

Social prices 19846.22 2982.74 10864.16 5999.32 

Divergences -1976.65 -1598.28 1513.53 -1891.9 

Nominal Protection Coefficient on Output (NPCO) 0.900 

   Nominal Protection Coefficient on Input (NPCI) 0.464 

   Effective Protection Coefficient (EPC) 0.978 

   Private Cost Ratio (PCR) 0.751 

   Domestic Resource Cost (DRC) 0.64 

    

Aman rice:  

Appendix Table 3.38: Policy Analysis Matrix for rain-fed HYV Aman rice in north-western 

(Dinajpur, Rajshahi) region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 17423.3 1821.83 14033.48 1567.98 

Social prices 19846.22 3602.51 12493.58 3750.13 

Divergences -2422.92 -1780.68 1539.90 -2182.14 

Nominal Protection Coefficient on Output (NPCO) 0.878 

   Nominal Protection Coefficient on Input (NPCI) 0.506 

   Effective Protection Coefficient (EPC) 0.960 

   Private Cost Ratio (PCR) 0.899 

   Domestic Resource Cost (DRC) 0.77 
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Appendix Table 3.39: Policy Analysis Matrix for rain-fed HYV Aman rice in southern region 

(Barisal)  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 17168.70 611.56 11478.86 5078.28 

Social prices 19846.22 1247.34 10498.42 8100.46 

Divergences -2327.34 -655.39 980.45 -2652.40 

Nominal Protection Coefficient on Output (NPCO) 0.865 

   Nominal Protection Coefficient on Input (NPCI) 0.490 

   Effective Protection Coefficient (EPC) 0.890 

   Private Cost Ratio (PCR) 0.693 

   Domestic Resource Cost (DRC) 0.56 

    

Appendix Table 3.40: Policy Analysis Matrix for supplementary irrigated HYV Aman in 

north western (Bogra & Joypurhat) region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 16448.06 1728.75 12711.14 2008.18 

Social prices 19846.22 3016.35 11318.68 8100.46 

Divergences -3398.16 -1287.61 1392.46 -6092.29 

Nominal Protection Coefficient on Output (NPCO) 0.829 

   Nominal Protection Coefficient on Input (NPCI) 0.573 

   Effective Protection Coefficient (EPC) 0.875 

   Private Cost Ratio (PCR) 0.864 

   Domestic Resource Cost (DRC) 0.67 

    

 

Wheat:  

Appendix Table 3.41: Policy Analysis Matrix for irrigated wheat in north-western (Dinajpur 

& Thakurgaon) region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 18582.22 2080.77 13823.39 2678.06 

Social prices 20591.68 3863.35 12768.98 3959.34 

Divergences -2009.46 -1782.59 1054.41 -1281.28 

Nominal Protection Coefficient on Output (NPCO) 0.90 
   Nominal Protection Coefficient on Input (NPCI) 0.54 
   Effective Protection Coefficient (EPC) 0.99 
   Private Cost Ratio (PCR) 0.84 
   Domestic Resource Cost (DRC) 0.76 
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Appendix Table 3.42: Policy Analysis Matrix for supplementary irrigated wheat in north 

western (Rajshahi) region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 18878.15 1574.74 14670.67 2632.73 

Social prices 20591.68 3039.59 13254.63 4297.46 

Divergences -1713.53 -1464.85 1416.05 -1664.73 

Nominal Protection Coefficient on Output (NPCO) 0.92 

   Nominal Protection Coefficient on Input (NPCI) 0.52 

   Effective Protection Coefficient (EPC) 0.99 

   Private Cost Ratio (PCR) 0.85 

   Domestic Resource Cost (DRC) 0.76 

    

Appendix Table 3.43: Policy Analysis Matrix for supplementary irrigated wheat in south 

central (Faridpur) region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 18352.26 1528.60 15980.05 843.61 

Social prices 20591.68 3353.44 14581.52 2656.72 

Divergences -2239.41 -1824.84 1398.53 -1813.10 

Nominal Protection Coefficient on Output (NPCO) 0.89 

   Nominal Protection Coefficient on Input (NPCI) 0.46 

   Effective Protection Coefficient (EPC) 0.98 

   Private Cost Ratio (PCR) 0.95 

   Domestic Resource Cost (DRC) 0.85 

   
 

 

Maize 

Appendix Table 3.44: Policy Analysis Matrix for maize in north western (Dinajpur & 

Lalmonirhat) region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 15907.21 1448.10 11659.43 2799.68 

Social prices 22529.90 2827.96 10721.99 8979.96 

Divergences -6622.70 -1379.86 937.45 -6180.28 

Nominal Protection Coefficient on Output (NPCO) 0.706 

   Nominal Protection Coefficient on Input (NPCI) 0.512 

   Effective Protection Coefficient (EPC) 0.734 

   Private Cost Ratio (PCR) 0.806 

   Domestic Resource Cost (DRC) 0.54 
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Lentil:  

Appendix Table 3.45: Policy Analysis Matrix for lentil in north western (Natore & Bogra) 

region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 50514.18 2498.29 41826.51 6189.38 

Social prices 66604.32 4556.11 38420.86 23627.35 

Divergences -16090.14 -2057.81 3405.65 -17437.97 

Nominal Protection Coefficient on Output (NPCO) 0.76 

   Nominal Protection Coefficient on Input (NPCI) 0.55 

   Effective Protection Coefficient (EPC) 0.77 

   Private Cost Ratio (PCR) 0.87 

   Domestic Resource Cost (DRC) 0.62 

    

Mustard:  

Appendix Table 3.46: Policy Analysis Matrix for mustard in central (Tangail & Sirajganj) 

region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 47605.93 5838.78 31743.14 10024.00 

Social prices 35401.61 10148.86 28486.98 -3234.24 

Divergences 12204.32 -4310.08 3256.16 13258.24 

Nominal Protection Coefficient on Output (NPCO) 1.35 

   Nominal Protection Coefficient on Input (NPCI) 0.58 

   Effective Protection Coefficient (EPC) 1.65 

   Private Cost Ratio (PCR) 0.76 

   Domestic Resource Cost (DRC) 1.12 
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Export Parity Case: 

Aromatic Aman Rice:  

Appendix Table 3.47: Policy Analysis Matrix for aromatic Aman in northwest (Dinajpur) 

region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 27172.29 1024.85 17934.43 8213.01 

Social prices 21320.83 2117.61 16400.39 2802.83 

Divergences 5851.46 -1092.76 1534.04 5410.18 

Nominal Protection Coefficient on Output (NPCO) 1.27 

   Nominal Protection Coefficient on Input (NPCI) 0.48 

   Effective Protection Coefficient (EPC) 1.36 

   Private Cost Ratio (PCR) 0.69 

   Domestic Resource Cost (DRC) 0.85 

    

Jute 

Appendix Table 3.48: Policy Analysis Matrix for Tossa jute (Tosa) in central (Kishorganj) 

region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 28448.01 1459.46 27051.71 -63.17 

Social prices 35457.31 3223.99 24583.73 7649.60 

Divergences -7009.30 -1764.52 2467.98 -7712.77 

Nominal Protection Coefficient on Output (NPCO) 0.80 

   Nominal Protection Coefficient on Input (NPCI) 0.45 

   Effective Protection Coefficient (EPC) 0.84 

   Private Cost Ratio (PCR) 1.00 

   Domestic Resource Cost (DRC) 0.76 

    

Appendix Table 3.49: Policy Analysis Matrix for HYV jute (White) in south central 

(Faridpur) region  

Items Revenue 

Costs 

Profit 

Tradable 

inputs 

Domestic 

factors 

Private prices 44670.36 1595.44 37662.92 5412.01 

Social prices 35457.31 3683.33 32389.88 -615.90 

Divergences 9213.05 -2087.89 5273.04 6027.91 

Nominal Protection Coefficient on Output (NPCO) 1.26 

   Nominal Protection Coefficient on Input (NPCI) 0.43 

   Effective Protection Coefficient (EPC) 1.35 

   Private Cost Ratio (PCR) 0.87 

   Domestic Resource Cost (DRC) 1.02 
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Appendix Table 4.1: Estimated elasticities of translog profit function (Boro High Land) 

Parameters  Rice price 

(Boro High 

Land) 

Fertilizer 

price 

Labor wage Machine price Seed  

price 

Land Experience Irrigation Education Land 

fragmentation 

Rice supply 

(Boro High 

Land) 

-0.0558 0.0515 0.2594 0.0315 0.0987 1.6604 -0.2622 0.4094 0.4012 -0.2007 

(1.74) (-0.75) (-0.46) (-1.12) (1.45) (1.48) 

 

(-0.09) (0.48) (0.57) (-0.13) 

Fertilizer 

demand 

-0.1952 -0.0971 0.1659 0.1398 -0.0135 1.4323 -0.4656 0.4124 0.1109 -0.4191 

(1.11) (-1.63) (-0.49) (0.19) (-0.49) (1.26) (-0.16) (0.48) (0.17) (-0.45) 

Labor 

demand 

0.2388 -0.0120 -0.2279 -0.0189 0.0199 1.6173 -0.3859 0.4419 0.0009 -0.7413 

(0.87) (-0.56) (-0.91) (-0.70) (0.25) (1.36) (-0.15) (0.51) (-0.01) (-0.70) 

Machine 

demand 

0.0935 0.1256 0.0895 -0.2988 -0.0097 1.4929 -0.2819 0.3910 0.0880 -0.5505 

(1.50) (0.15) (-0.66) (-4.14) (-0.54) (1.23) (-0.11) (0.44) (0.12) (-0.50) 

Seed demand -4.1413 -0.0496 0.7517 -0.0248 -0.9323 1.5169 -0.1999 0.4400 -0.0124 -0.7782 

(-1.32) (-0.47) (0.35) (-0.50) (-5.80) (1.26) (-0.06) (0.47) (0.00) (-0.74) 

 

 
Appendix Table 4.2:  Estimated elasticities of translog profit function (Boro Medium Land) 

Parameters  Rice price 

(Boro Medium 

Land) 

Fertilizer 

price 

Labor wage Machine price Seed  

price 

Land Experience Irrigation Education Land 

fragmentation 

Rice supply    (Boro 

Medium Land) 

-4.3191 0.9582 4.8557 1.1441 1.3197 -1.4982 -6.0900 -1.3107 -1.0368 -6.5216 

(5.7148) (-2.8417) (-2.8210) (-4.8474) (1.3966) (-0.0553) (-0.3667) (-0.4695) (-0.4320) (-1.0583) 

Fertilizer demand -8.5009 -1.2158 11.7523 -0.6639 -1.3718 -0.6229 -5.6609 -1.6418 -1.6707 2.2497 

(2.4994) (-3.0241) (0.3604) (-3.9830) (-1.4714) (-0.0486) (-0.3806) (-0.5032) (-0.8157) (0.4077) 

Labor demand 2.9515 -0.2908 -2.1558 -0.5147 0.0099 -0.2062 -4.3370 -1.3633 -1.6576 2.0918 

(3.5301) (-0.9943) (-2.8141) (-2.9750) (0.2878) (-0.0418) (-0.3594) (-0.4798) (-0.8232) (0.4142) 

Machine demand 4.4023 -0.4217 -1.9796 -2.0095 0.0085 0.0632 -3.9312 -1.3907 -1.7497 2.0487 

(5.5084) (-4.4750) (-3.0185) (-5.7321) (-1.2499) (-0.0776) (-0.3753) (-0.4609) (-0.7725) (0.3966) 

Seed demand -24.7199 -3.5788 11.7566 -2.8338 -0.8974 -0.4455 -6.1108 -1.4695 -1.4207 2.5639 

(-0.2671) (-1.0003) (0.1677) (-1.0390) (-0.7074) (-0.0461) (-0.3862) (-0.4723) (-0.6825) (0.3943) 

 

Note: Elasticity estimates computed at mean values.  

 Figures in parentheses are t-ratios. *** Significant at 1 percent level (p<0.01)  ** Significant at 5 percent level (p<0.05)  * Significant at 10 percent level (p<0.10) 
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Appendix Table 4.3: Estimated elasticities of translog profit function (Boro Low Land) 

Parameters  Rice price 

(Boro Low 

Land) 

Fertilizer 

price 

Labor wage Machine price Seed  

price 

Land Experience Irrigation Education Land fragmentation 

Rice supply 

(Boro Low 

Land) 

1.0695 -0.0633 -0.7852 -0.2287 0.0235 0.4623 1.1842 -0.1494 -0.8151 -0.5971 

(4.01) (-2.08) (-3.00) (-3.76) (0.15) (0.83) (0.63) (-1.08) (-1.74) (-0.63) 

Fertilizer 

demand 

2.5431 -1.2288 -1.0579 -0.2065 -0.0499 0.2249 0.4892 -0.1107 0.0917 0.0762 

(2.49) (-4.13) (-1.17) (-2.24) (-0.86) (0.79) (0.69) (-1.00) (0.80) (0.77) 

Labor 

demand 

2.1790 -0.0984 -1.7167 -0.3439 -0.0201 0.4671 1.0493 -0.1393 0.1944 0.1688 

(3.04) (-0.99) (-2.72) (-3.52) (-0.27) (1.17) (0.80) (-1.12) (0.86) (0.40) 

Machine 

demand 

2.2628 -0.0956 0.2160 -2.3736 -0.0095 0.1085 -0.8625 0.0051 -0.0442 -0.3345 

(3.86) (-2.23) (-3.31) (-3.50) (-1.93) (0.55) (0.82) (-1.30) (0.63) (0.72) 

Seed demand 0.3439 -0.1390 -0.3240 -0.3125 -0.7517 0.2260 1.0102 -0.1238 0.1532 0.2715 

(-0.14) (-0.77) (-0.21) (-1.99) (-5.60) (0.34) (0.74) (-0.86) (0.57) (0.71) 

 

Appendix Table 4.4:  Estimated elasticities of translog profit function (Rainfed Aman) 

Parameters  Rice price 

(Rainfed Aman) 

Fertilizer 

price 

Labor 

wage 

Machine 

price 

Seed 

price 

Land Experience Irrigation Education Land fragmentation 

Rice supply 

(Rainfed Aman) 

1.0179 -0.1300 -0.4938 0.0909 0.0528 1.9205 3.8879 -0.2066 0.7162 -4.6888 

(2.58) (-1.41) (-1.17) (1.27) (1.46) (0.51) (0.99) (-0.66) (0.88) (-1.48) 

Fertilizer 

demand 

0.8267 -0.5937 -0.5570 0.3459 -0.0219 1.6554 3.7618 -0.1834 -1.1020 0.9341 

(1.91) (-3.12) (-1.75) (0.66) (-0.50) (0.44) (0.95) (-0.54) (-1.46) (0.38) 

Labor demand 0.7928 -0.1437 -1.0414 0.3533 0.0390 1.6389 3.7206 -0.2109 -1.0456 0.9973 

(1.33) (-1.60) (-2.19) (1.22) (0.51) (0.43) (0.95) (-0.67) (-1.38) (0.43) 

Machine demand 0.0865 0.0416 0.1657 -0.3013 0.0075 1.8255 3.7651 -0.2218 -1.0927 0.8316 

(0.31) (-0.05) (0.10) (-0.98) (-0.03) (0.50) (0.95) (-0.70) (-1.43) (0.34) 

Seed demand 2.5473 -0.3018 -1.0747 -0.4250 -1.0727 2.2192 4.0935 -0.2000 -1.0905 0.5808 

(-1.16) (-0.48) (0.39) (0.44) (-3.81) (0.50) (0.98) (-0.54) (-1.43) (0.35) 
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Appendix Table 4.5: Estimated elasticities of translog profit function (Aman Irrigated) 

Parameters  Rice price 

(Aman 

Irrigated) 

Fertilizer 

price 

Labor wage Machine price Seed 

price 

Land Experience Irrigation Education Land fragmentation 

Rice supply 

(Aman Irrigated) 

0.9344 -0.1748 -0.3678 -0.0898 -0.0105 0.3046 -0.3943 0.1588 -0.0530 -0.3349 

(21.0182) (-12.3823) (-10.0944) 

 

(-10.9659) (-0.9368) (0.8520) (-0.8707) (0.7404) (-0.5954) (-1.1624) 

 

Fertilizer 

demand 

1.2049 -0.8769 -0.0107 -0.0227 -0.2946 0.2991 -0.4046 0.2004 0.0428 0.3463 

(12.3823) (-19.2113) (-3.8125) (-5.0226) (-12.8346) (0.8188) (-0.8814) (0.9173) (0.5346) (1.5133) 

Labor demand 0.8558 -0.0367 -0.6414 -0.0471 -0.1305 0.2983 -0.3776 0.1691 0.0423 0.3587 

(10.0944) (-3.8125) (-10.0810) (-4.8445) (-7.5733) (0.8287) (-0.8310) (0.7837) (0.5340) (1.6140) 

Machine demand 0.6030 -0.0442 -0.1265 -0.3466 -0.0858 0.2905 -0.3929 0.1744 0.0435 0.3539 

(10.9659) (-5.0226) (-4.8445) (-13.8215) (-6.4081) (0.8085) (-0.8647) (0.8048) (0.5475) (1.5954) 

Seed demand 0.3219 -0.7488 -1.1449 -0.2265 -1.1380 0.3672 -0.2899 0.1487 0.0404 0.3711 

(0.9368) (-12.8346) (-7.5733) (-6.4081) (-28.1543) (0.9992) (-0.6331) (0.6812) (0.5035) (1.5897) 

 

Appendix Table 4.6: Estimated elasticities of translog profit function (Aman Hybrid) 

Parameters  Rice price 

(Aman 

Hybrid) 

Fertilizer 

price 

Labor wage Machine 

price 

Seed  

price 

Land Experience Irrigation Education Land fragmentation 

Rice supply 

(Aman 

Hybrid) 

0.7736 -0.1662 -0.5539 0.0543 -0.0315 0.3669 2.6114 0.4602 -1.0448 0.7765 

(1.10) (-1.79) (-0.73) (0.60) (-0.58) (0.35) (0.77) (0.64) (-1.40) (0.36) 

Fertilizer 

demand 

1.8731 -0.6387 -0.6935 -0.3887 -0.1522 0.6887 2.6280 0.3436 0.3212 0.1938 

(1.82) (-2.31) (-1.07) (-1.13) (-0.78) (0.56) (0.79) (0.49) (0.63) (0.14) 

Labor 

demand 

0.0769 -0.1068 -0.1290 0.1020 0.0568 0.4296 2.3993 0.3082 0.4132 0.3130 

(0.90) (-1.13) (-1.08) (0.19) (0.17) (0.34) (0.76) (0.51) (0.82) (0.27) 

Machine 

demand 

1.2447 -0.3112 -0.7633 -0.1779 0.0077 0.4177 2.1978 0.4716 0.3745 0.5473 

(0.76) (-0.97) (-0.62) (-0.59) (-0.03) (0.30) (0.54) (0.55) (0.64) (0.39) 

Seed demand 2.1125 -0.4281 -0.0176 0.1600 -0.8903 0.5097 0.9246 0.2262 0.4906 0.3226 

(0.78) (-.66) (-0.20) (0.05) (-2.07) (0.30) (0.26) (0.27) (0.73) (0.21) 
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Appendix Table 4.7: Estimated elasticities of translog profit function (Wheat HYV) 

Parameters  Rice price 

(WheatHYV) 

Fertilizer 

price 

Labor wage Machine price Seed  

price 

Land Experience Irrigation Education Land 

fragmentation 

Rice supply 

(WheatHYV) 

0.7890 -0.1993 -0.4906 -0.1520 0.0498 1.6426 -1.4736 -0.4933 0.0637 -0.4706 

(14.95) (-8.60) (-10.15) (-8.60) (0.78) (2.20) (-0.82) (-1.58) (0.21) (-0.55) 

Fertilizer demand 1.4474 -0.3820 -0.6190 -0.0481 -0.3983 1.6787 -1.6420 -0.6546 0.0094 0.0513 

(8.63) (-4.21) (-4.99) (-2.00) (-3.25) (2.18) (-0.89) (-1.99) (0.03) (0.04) 

Labor demand 1.7806 -0.2822 -0.6003 -0.3945 -0.5037 1.8104 -1.4434 -0.5746 -0.0227 -0.0536 

(10.24) (-5.00) (-4.95) (-8.47) (-6.71) (2.36) (-0.79) (-1.84) (-0.09) (-0.03) 

Machine demand 1.4759 -0.1078 -0.9951 -0.1425 -0.2305 1.6292 -1.6589 -0.5594 0.0033 -0.0210 

(9.64) (-2.37) (-8.51) (-4.92) (-2.86) (2.10) (-0.92) (-1.76) (0.02) (-0.01) 

Seed demand 1.5146 -0.3842 -1.0041 -0.2789 -0.3026 1.5452 -1.4599 -0.4410 -0.0215 -0.1496 

(0.67) (-3.11) (-6.33) (-2.82) (4.09) (1.89) (-0.87) (-1.80) (-0.17) (0.28) 

 

Appendix Table 4.8: Estimated elasticities of translog profit function (Maize) 

Parameters  Rice price 

(Maize) 

Fertilizer 

price 

Labor wage Machine price Seed  

price 

Land Experience Irrigation Education Land fragmentation 

Rice supply 

(Maize) 

0.4001 -0.0295 -0.0247 0.0273 0.0322 3.8790 -0.0045 -1.1680 -0.3650 1.3514 

(2.63) (-1.13) (-1.10( (-0.34) (-0.13) (2.24) (0.00) (-1.45) (-0.52) (0.52) 

Fertilizer 

demand 

0.1810 -0.2958 0.4371 -0.3403 0.0180 4.0596 0.4913 -1.2011 -0.0780 -1.4819 

(1.41) (-2.64) (-0.04) (-2.10) (-0.48) (2.24) (0.13) (-1.50) (-0.13) (-0.61) 

Labor 

demand 

7.1893 -1.4913 -4.1243 -1.0926 -0.4810 4.4387 0.7242 -0.6539 -0.4867 -0.3443 

(1.42) (-0.06) (-2.07) (0.96) (-0.58) (2.07) (-0.05) (-1.50) (0.10) (-0.32) 

Machine 

demand 

-0.6491 -0.8645 1.6981 -0.0096 -0.1748 3.7124 -1.7255 -1.4472 -0.0087 -0.5637 

(0.99) (-1.93) (0.54) (-2.43) (-0.99) (1.94) (-0.27) (-1.52) (-0.06) (-0.23) 

Seed demand -2.2636 0.2628 0.4149 -0.1632 -0.3357 4.0773 1.2120 -1.2300 -0.1103 -2.0106 

(0.22) (-0.42) (-0.49) (-0.95) (-4.26) (2.19) (0.20) (-1.43) (-0.16) (-0.62) 
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Appendix Table 4.9: Estimated elasticities of translog profit function (Lentil) 

Parameters  Rice price 

(Lentil) 

Fertilizer 

price 

Labor wage Machine price Seed  

price 

Land Experience Irrigation Education Land fragmentation 

Rice supply 

(Lentil) 

0.4057 0.0796 -0.2294 -0.0125 0.1029 2.2243 4.7352 -0.0765 -0.1012 2.0202 

(2.11) (0.99) (-1.31) (-0.85) (1.26) (2.14) (1.64) (-0.39) (-0.18) (1.47) 

Fertilizer 

demand 

3.3064 -1.4421 -0.9606 -0.5450 -0.3588 2.2788 4.3587 -0.0203 0.0291 -2.1863 

(0.83) (-2.56) (0.04) (0.32) (0.99) (1.82) (1.43) (0.08) (0.12) (-1.37) 

Labor 

demand 

1.4303 0.0116 -1.1594 -0.1771 -0.1055 2.2543 4.8833 -0.1110 0.1276 -1.9037 

(1.42) (0.65) (-1.76) (-0.90) (-0.94) (1.98) (1.72) (-0.90) (0.31) (-1.19) 

Machine 

demand 

0.6863 0.1232 -0.2942 -0.4215 -0.0937 2.3286 4.7426 -0.1255 0.1542 -1.9130 

(1.27) (1.16) (-0.95) (-2.64) (-1.28) (2.14) (1.62) (-0.74) (0.31) (-1.33) 

Seed demand -1.1296 0.4251 -0.3479 -0.1685 -0.1397 2.1815 4.8429 -0.0330 0.1264 -1.7895 

(-0.90) (1.95) (-0.95) (-1.24) (-1.18) (1.94) (1.64) (-0.17) (0.24) (-1.22) 

 

Appendix Table 4.10: Estimated elasticities of translog profit function (Mustard) 

Parameters  Rice price 

(Mustard) 

Fertilizer 

price 

Labor wage Machine price Seed  

price 

Land Experience Irrigation Education Land fragmentation 

Rice supply 

(Mustard) 

0.4876 0.0177 -0.6394 -0.1149 -0.0916 0.4876 -4.9285 0.0186 -0.2823 -1.0131 

(4.28) (-0.55) (-5.33) (-3.59) (-1.10) (4.28) (-1.33) (0.06) (-0.39) (-0.72) 

Fertilizer 

demand 

1.1980 -1.0717 -0.2356 0.0272 0.0820 -1.0907 -4.5796 0.0189 0.1326 1.3356 

(2.00) (-1.39) (-0.33) (-2.02) (0.74) (-0.50) (-1.08) (0.02) (0.35) (0.66) 

Labor 

demand 

3.1912 0.1726 -4.0231 -0.5270 1.1863 0.7517 -6.9890 0.0742 0.9060 0.0869 

(4.51) (0.13) (-6.02) (-1.84) (3.00) (-0.32) (-1.35) (0.10) (0.53) (0.57) 

Machine 

demand 

0.7180 0.7530 0.2607 -1.7753 0.0437 -1.3512 -4.6877 0.0553 -0.0062 1.4174 

(2.38) (0.32) (-0.43) (-3.92) (0.41) (-0.85) (-1.15) (0.13) (0.06) (0.87) 

Seed demand 0.1224 -0.1758 -1.5719 -0.0696 -0.4748 -1.9540 -5.0672 0.0025 0.0486 1.7311 

(0.56) (-0.62) (-3.27) (-0.36) (-2.88) (-1.31) (-1.27) (0.01) (0.08) (1.09) 
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Appendix Table 4.11: Estimated elasticities of translog profit function (Jute HYV) 

Parameters  Rice price 

(JuteHYV) 

Fertilizer 

price 

Labor wage Machine price Seed  

price 

Land Experience Irrigation Education Land fragmentation 

Rice supply 

(JuteHYV) 

-1.2194 0.0992 1.2364 0.1412 -0.0082 0.3228 -0.1258 -0.0256 0.1723 -0.7831 

(2.19) (-0.84) (-1.45) (-0.43) (-1.10) (0.27) (-0.01) (-0.18) (0.31) (-0.37) 

Fertilizer 

demand 

2.9940 -1.3830 -1.4409 -0.0937 -0.0764 0.6365 0.2812 -0.0779 0.7028 -0.4388 

(2.93) (-2.92) (-1.97) (-1.36) (-0.72) (0.32) (0.03) (-0.30) (0.91) (-0.31) 

Labor demand 3.4225 -0.0976 -3.0772 -0.1572 -0.0904 0.6479 0.3099 -0.0923 0.7392 -0.6200 

(2.32) (-1.34) (-2.31) (-0.36) (-0.92) (0.28) (0.00) (-0.18) (0.76) (-0.18) 

Machine 

demand 

0.7170 -0.1210 -0.0448 -0.4416 -0.1095 0.4944 0.2120 -0.0461 0.6003 -0.3611 

(2.16) (-1.23) (-0.82) (-2.47) (-1.18) (0.32) (0.05) (-0.18) (0.88) (-0.17) 

Seed demand 1.1450 0.0182 0.4257 -0.2375 -0.6399 0.3455 -0.7256 -0.0389 0.5214 -0.5665 

(1.18) (-0.34) (-0.74) (-1.27) (-4.24) (0.24) (-0.16) (-0.17) (0.78) (-0.28) 
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Interview Schedule 

Sher-e-Bangla Agricultural University, Dhaka 

Financial and Economic Profitability of Selected Agricultural Crops in Bangladesh 
Dear Respondent, 

All of your information will be used for the developmental works of our country. Your accurate information will help us to conduct our research 

accurately. So your accurate information will be highly appreciable. We will maintain your information with strictly confidential manner.  

Thank you. 

Module 1: Household Identity 
 

a. Location of the Household Name Code  b. Identification of Household Head  

Division   Name of Household Head (HH)  

District   Father / Husband‘s name  

Thana   Name of the Respondent  

Union / Block / Mouza 
  If the respondents is other than HH, state the relationship with 

HH [use code of relationship] 

 

Village    Type of Family [Nuclear =1, Joint=2, Extended=3]  

HH No.   Religion [Muslim=1, Hindu=2, Buddhist=3, Christian=4]  

c. Interviewer’s Visit Signature Date 

Name of the Interviewer    

Scrutinizer    

Name of the Data Entry Operator    

This research project is sponsored by FAO under NFPCSP  of Ministry of Food and Disaster Management, Government of Bangladesh. 

Sample ID        Annex II 
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Module 2: Detailed Information of Household Members 
 

Sl. 

No. 

Name of the Household 

member 

Relation 

with HH 

(Code) 

Sex 

(M=1 

F=2) 

Age in complete 

years 

 

Marital Status 

(10 yrs. +) 

(Code) 

Occupation 

(Code) 
Education (5 

yrs. +) (Year 

of 

schooling) 

Whether any 

member includes in 

a NGO? 

(Code) 

Date of 

joining 

Main Subsidiary 

1 2 3 4 5 6 7 8 9 10 11 
1  1         

2           

3           

4           

5           

6           

7           

8           

9           

10           

 

3. Relationship 6. Marital Status 7 & 8, Occupation 9. Education 10. NGO Membership 

1= HH Head 7= Brother 1 = Unmarried 01 = Agriculture (Self) 08 = Fishing 01 = Passed class I 95 = Can read and write  1 = None 

2= Wife/Husband 8= Sister 2 = Married 02 = Service 09 = Student 02 = Passed class II   96 = Can write name only 2 = Ex-member 

3= Son 9= Daughter in Law 3 = Widowed 03 = Business 10 = Others  … 97 = Can read only 3 = BRAC member 

4= Daughter 10= Maid 4 = Separated 04 = Day laborer (agriculture) Specify ____ 10 = Passed S.S.C. 98 = Illiterate 4 = Grameen Bank 

5= Father 11=Grand Child 5 = Divorced 05 = Day laborer (non-agril.)  12 = Passed H.S.C.  5 = ASA 

6= Mother 12= others 6 = Left  06 = Rural transportation  …  6 = Proshika 

   07 = Domestic work    7 = Other NGO specify--- 
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Module 3: Land ownership and farm category (in decimal) 

Category of land 

Tenural  Status Total land size Farm category 

Own land Rented in Mortgaged in Leased In Rented out Mortgaged out Leased out 

1 2 3 4 5 6 7 8= (1+2+3+4-5-6-7) 9 

1.  Crop land          

2. Orchard         

3. Homestead         

4. Ponds         

5. others         

6. Total         

If total land size is  50 to 100 decimal = marginal farm,  101 to 250 decimal = small farm  and  251 and above = medium and large farm 

9. Farm category code –  Marginal farm = 1,  Small farm = 2  and  Medium and large farm = 3 

 

Module 4: Land Elevation and crop production  

Elevation type Area under each crop produced (in decimal)  Total area 

Boro Aman Aus Wheat Maize Jute Lentil Mustard Vegetables Others (specify)  

Irrigated Rainfed Irrigated Rainfed  

1 2 3 4 5 6 7 8 9 10 11 12 13 

1. High              

2. Medium               

3. Low               

4. Total cultivated land              

Note: High land = no flooding, Medium land = flooding depth of 0.01 – 1.83 m,  Low land =  flooding depth  > 1.83 m. The land type classification in Bangladesh is based on flooding depth.   

(Source: Land Resources Information database, Bangladesh Agricultural Research Council) 
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Module 5: Last year crop production and use  

Name 

of the 

crop 

Variety 

Area Cultivated 

(Decimal) 

Total Production 

(kg) 
Disposal of total production (in kg.) 

Own Rented Own Rented Rent Consumed Sold 
Kept for 

consumption 

Kept for 

sale 

Debt 

service 

Kept as 

seed 

Others 

use 

(specify) 

Price 

(Tk/kg) In  Out Paid  Received 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

                 

                 

                 

                 

                 

                 

                 

                 

                 

                 

 

1. Name of crop code:  Specify the names of vegetables and fruits grown. Also, specify others that are not coded below. 

Boro = 01                Irrigated  Aman = 02 Rainfed Aman = 03 Irrigated Wheat = 04 Rainfed Wheat = 05      Maize = 06  Jute = 07 Lentil = 08

 Mustard  = 09                 Vegetables = 10 
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Module 6: Input use in individual crop   
Please identify land area in local units as follows:     A:  Decimal,    B: Bigha of ………… decimal,    C: Katha of  ………..decimal, 

 D:  Pakhi of …………… decimal,   E: Other ……………of ……………decimal. 

6A. Human labour Use  
     

Name of crop   
 

 

 

 Variety  
 

 

 

 No. of plots 
 

 

 

 Total area (in decimal)   
 

   
Activities 

  G
en

d

er
 

Man-days /  

unit area 

Wage rate 

(Tk/day) 

Man-days /  

unit area 

Wage rate 

(Tk/day) 

Man-days / 

 unit area 

Wage rate 

(Tk/day) 

Man-days / 

 Unit area 

Wage rate 

(Tk/day) 

1 2 3 4 5 6 7 8 

1.Land 

Preparation 

a. Family 
M                 

F 

        
b. Hired 

M                 

F 

        

2.Seedling / 

Transplantation 

a. Family 
M                 

F 

        
b. Hired 

M                 

F 

        

3. Weeding 

a. Family 
M                 

F 

        
b. Hired 

M 

        F                 

4. Harvesting & 

Carrying 

a. Family 

M                 

F 

        
b. Hired 

M 

        F                 

5. Threshing 

a. Family 
M                 

F 

        
b. Hired 

M 

        F                 

6. Applying a. Family M                 
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fertilizer  F 

        
b. Hired 

M 

        F                 

7. Applying 

irrigation water 

a. Family 
M 

        F 

        
b. Hired 

M 

        F 

        
8. Applying 

insecticides /  

Others (specify) 

a. Family 
M 

        F 

        
b. Hired 

M 

        F 

         

6B. Draft power Use 
 

Name of crop   
 

 

 

 Variety  
 

 

 

 Area (in decimal)   
 

   
Activities 

  

Pair days / unit area Rate Pair days Rate Pair days Rate Pair days Rate 

1 2 3 4 5 6 7 8 

1. Land Preparation 
a. Family                 

b. Hired                 

2. Carrying 

a. Family                 

b. Hired                 

3. Threshing 
a. Family                 

b. Hired                 

4. Others (specify) 
a. Family                 

b. Hired                 

 

 

 

 

 

 

 



 

160 

 

6C. Machinery Inputs: 
 

Name of crop   
 

 

 

 Variety 
 

 

 

 Area (in decimal)   
 

   
Purpose of machinery use 

  

Unit  Cost/unit Unit  Cost/unit Unit  Cost/unit Unit  Cost/unit 

1 2 3 4 5 6 7 8 

1.Land Preparation (Power 

Tiller / Tractor) 

a. Owned                 

b. Hired                 

2. Harvesting (Harvester) 
a. Owned                 

b. Hired                 

4. Carrying (Tractor / 

Power Tiller / Van / 

Shallow irrigation pump) 

a. Owned                 

b. Hired                 

5. Threshing (Thresher)  
a. Owned                 

b. Hired                 

6. Others (specify) 
a. Owned                 

b. Hired                 
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6D. Materials Inputs: 
Name of crop   

 
 

 

 Variety  
 

    Area (in decimal)   
 

   Inputs 

  

Quantity /Unit  Cost/unit Quantity /Unit Cost/unit Quantity /Unit Cost/unit Quantity /Unit  Cost/unit 

1 2 3 4 5 6 7 8 

Seed/Seedling (KG) 
a. Owned                 

b. Purchased                 

Manure (KG) 
a. Owned 

        b. Purchased 

        Urea (KG) 

 

                

T.S.P (KG) 

 

                

M.P (KG) 

 

                

DAP (KG) 

 

                

Gypsum (KG) 

 

                

Insecticide (Gram) 

 

                

Irrigation 

 (unit =            )  

Cash                 

Crop share 

        Others (Specify) 

 

                

Rental value of land Unit area 

         

6E. Output: 
 

Name of crop   
 

 

 

 Variety  
 

   Area (in decimal)   
 

   Output(s) 

  

Yield / Production Price/unit Yield / Production Price/unit Yield / Production Price/unit Yield / Production Price/unit 

1 2 3 4 5 6 7 8 

Product (KG) 
 

                

 

                

By-product  
 

                

 

                

  

Thank you 
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