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ABSTRACT 

The study was undertaken with a view to finding the technical change in agriculture and factor demand status 
of the rice crop of Bangladesh. The production technology of the farmers was represented by the 
translogarithmic cost function. The data were collected from secondary sources. The findings revealed that 
there was a complementary relationship between the human labor and bullock labor, bullock labor and 
fertilizer, seeds and fertilizer, seeds and irrigation and fertilizer and irrigation. However, substitutory 
relationship was observed between human labor and irrigation, human labor and seeds, human labor and 
fertilizer, bullock labor and seeds and bullock labor and irrigation. The own and cross price elasticities of factor 
demand were all inelastic indicating that farmers response to changes in the price of inputs were small in 
magnitude. Rice production technology of Bangladesh appeared to be both labor and capital intensive. This 
situation may be treated as a transition to the modernization of agriculture. 

I. INTRODUCTION 
From time immemorial the agricultural sector of Bangladesh is characterized by small 

farms. Area operated per farm household is approximately 2 acres and per capita cultivated 
land is 0.25 acre. Access to institutional credit are highly limited to the small farmers. 
Most beneficiaries of institutional credit are large farmers who are capable of influencing 
and meetting the collateral requirement of the institutional credit. Most of the land 
preparation and some phases of harvesting activity are done by the animal power and 
human labor. Use of tractors and other forms of mechanical power were very limited 
during the pre liberation period. There was little use of HYV sseds, fertilizer, pesticides 
and irrigation water in that period. 

 
Bangladesh agriculture has achieved a fairly fast growth rate during the period of 

1970's (Parthasarathy and Chowdhury, 1988). It could be postulated that the agricultural 
growth of Bangladesh was made possible by dynamic substitution between primary inputs 
such as land, labor, and technical inputs such as improved seeds, chemical fertilizers, and 
irrigation. Without the substitution of modern inputs for traditional inputs the growth rate of 
agriculture 
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price elasticities explains the same as APES but the magnitudes are different. The own price 
elasticities of derived demand have the correct sign, i.e. negative, which implies that an 
increase in the price of the factors of production results in a decrease in the demand for the factors 
of production. Own price elasticity of human labor states that 1% increase in the price of human 
labor declines its use by 0.24% to 0.28%, i.e. human labor is price inelastic over the years. 

 
Own price elasticities of bullock labor were highly inelastic except 1977-78 and 1978-79. 

It is found that 1% increase in the price of bullock labor declines its use by 0.03% to 0.10% 
only (Appendix 1). Seed, fertilizer and irrigation were also price inelastic. The standard error of 
the own price elasticity of derived demand implies that most of the elasticities were 
statistically significant. 
 
Bias in technical change 

The bias in technical change has been calculated for the period 1971-72 to 1992-93 and 
reported in Table 4. 
 
       Technical change is neutral when marginal rate of substitution between factors i and j 
equals the inverse of their price ratio. Because of the substitutory relationship between 
human labor and seeds, if the price of human labor increases then the use of seeds increases 
which implies seed using technology relative to human labor. Human labor and fertilizer, 
human labor and irrigation are substitute with each other, as a result if the price of fertilizer 
and irrigation increases then the use of human labor increases which in turn known as human 
labor using technology relative to fertilizer and irrigation, i. e. labor intensive technology. In 
the same way, bullock labor and seeds, bullock labor and irrigation are substitute with each 
other. If the price of seeds and irrigation increases relative to bullock labor then the use of 
seeds and irrigation decreases, i.e. bullock labor using technology relative to seeds and 
irrigation. So it is clear that the rice production technology is labor intensive, i.e. both human 
labor and bullock labor using relative to fertilizer, seeds and irrigation. There was a 
complementary relationship between human labor and bullock labor, i. e. if the price of 
human labor increases then the use of human labor as well as use of bullock labor decreases but 
the price of bullock labor was relatively higher so that factor share of bullock labor was higher 
than the human labor. Complementary relationship was also observed in the case of bullock 
labor and fertilizer, seed and fertilizer, seed and irrigation, and fertilizer and irrigation. In all the 
cases factor share of bullock labor was increasing than fertilizer, factor share of seed was 
increasing than fertilizer and irrigation, factor share of fertilizer was increasing than 
irrigation. Capital intensive technology in agriculture is essential to boost up its production 
status. So with a view to turning into capital intensive from labor intensive technology the 
price of seeds, fertilizer and irrigation should kept at least stable and if possible subsidy on 
those inputs or credit facility should be provided to the farmers. 
 
 
 
 
 
 
 
 



 



26           The Bangladesh Journal of Agricultural Economics 
 
and seed, fertilizer saving relative to human labor, bullock labor and seed, irrigation 
saving relative to human labor, bullock labor, seed and fertilizer i.e. human labor using 
relative to fertilizer and irrigation. Rice production technology of Bangladesh according to 
the study reveals that the farmers of Bangladesh follow bullock labor using technology 
relative to human labor, seed, fertilizer and irrigation. The reported results also showed 
that the rice producers of Bangladesh are seed users relative to human labor, fertilizer and 
irrigation. The technical change also occurred as fertilizer using relative to irrigation. In 
general, the rice production technology of Bangladesh is both labor intensive and capital 
intensive. This situation may be treated as transition to the modernization of agriculture. 
 
Policy Implications 

i) Human labor, bullock labor, seeds, fertilizer and irrigation are price inelastic and 
negative but irrigation is less price inelastic than the others. So an increase in the price of 
a factor of production decreases the demand for that factor at a lower rate and vice versa. 

ii) Farmers can substitute human labor for fertilizer, human labor for irrigation, 
human labor for seeds, bullock labor for seeds, bullock labor for irrigation. Farmers can 
substitute human labor for fertilizer with a view to maintaining the yield level by increasing 
weeding and intercultural operation. Bullock labor can be increased for land preparation 
so that seed germination rate increases and hence lower seed rate is required. For 
irrigated crop culture farmers who are facing the bullock power shortage can increase the 
number of irrigation with less use of bullock power. 

iii) Complementary relationship was found in the case of human labor with bullock 
labor, bullock labor with fertilizer, seeds with fertilizer, seeds with irrigation and 
fertilizer with irrigation. Increasing the price of fertilizer declines the use of it and in the 
second stage declines the use of irrigation because of their complementary relationship 
which affects the HYV adoption. The same kind of effect may be observed if the price of 
seeds and irrigation increases because of their complementary relationship. So the policy 
implications is that the price of seeds, fertilizer and irrigation should be kept low for the 
increasing use of those inputs and thus the adoption of HYV rice will be accelerated. 

iv) The rice production technology of Bangladesh is to some extent labor intensive 
(i.e. human labor using relative to fertilizer and irrigation, bullock labor using relative to 
human labor, seed, fertilizer and irrigation) and to some extent capital intensive (i.e. seed 
using relative to human labor, fertilizer and irrigation). This situation may be treated as 
transition to the modernization of agriculture. 
       v) This transition process can be accelerated through strengthening the agricultural 
credit program and improving inputs distribution system. Capital intensive technology 
in agriculture is essential to boost up its production status. So with a view to turning 
into capital intensive from labor intensive technology the price of seeds, fertilizer and 
irrigation 
 
 
 
 
 
 
 



 



 



 



 


