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ABSTRACT 

 

        This paper examines the impact of the seed-fertilizer-irrigation technology (simply the new 
technology or green revolution) on income distribution and rural poverty in Bangladesh. An agricultural 
wage determination model is developed for Bangladesh which shows that the new technology has the 
potential for raising the real wage rate, employment and output, but the impact of the new technology on 
income distribution between landowners and labourers depends much on whether the technology is 
labour-saving. Econometric results suggest that although the new technology did not increase the 
agricultural real wage rate, it lowered the rate of unemployment and underemployment and changed 
the occupational structure of the labour force, a result of which was the reduction of the incidence of 
rural poverty in Bangladesh in recent years. Econometric results also suggest that the new 
technology did not intensify the inequality of income in the rural areas of Bangladesh by raising 
the incidence of landlessness and near-landlessness. 
 

I. INTRODUCTION 
 

        One of the controversial issues in agricultural economics is whether the seed-fertilizer- irrigation 
technology intensifies the inequality of income and raises the incidence of absolute poverty in the 
technology adopting developing countries. Economists participating in the debate are 
polarised into two camps (Chambers, 1984). The protagonists of the new technology emphasise 
that it can dynamically redistribute income through growth and alleviate poverty on a long 
term basis. Particularly, in a landscarce and overpopulated country like Bangladesh the new 
technology is appropriate because it is land augmenting and labour-using. This technology is labour - 
using because it 
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requires intense cultivation practices at all stages of the production process and these operations can 
be performed by labour without any significant use of mechanical power (Ahmed, 1983). The 
yield effect of this technology is also substantial'. In a broader context, Hayami and Ruttan 
(1984) point out that if there had been no biological-chemical technology in agriculture, many 
developing countries would have moved several steps closer to the Ricardian trap of economic 
stagnation and greater stress over the distribution of income2. 
 
         Despite the potential gains of the poor from the new technology through the product and labour 
markets, the economic consequences of the new technology that have received prominence in 
the literature are the proletarianisation of the peasantry and a consequent increase in the number 
and proportion of landless farm households, a growing concentration of land and assets in fewer 
hands, a widening disparity between the rich and poor households and an increase .in the incidence 
of absolute poverty. The arguments for the adverse effects of the new technology on poverty 
and income inequality include faster rates of adoption by large compared with small farmers or by 
owners compared with tenants, a labour-saving bias in the technology that reduces labour's 
income share, nonadaptability of technological innovations to all geographic areas, availability 
of public services to large farmers but not to small, and incentives for landlords or wealthy 
farmers to consolidate small holdings into larger units through eviction of tenants and buying 
out of small and marginal holdings (Falcon, 1970; Griffin, 1974; Pears, 1980; Staub and Blase, 
1974). 
 
       The rural poverty in Bangladesh has been the subject of intensive investigation since the 
early 1960s3. Early studies on poverty in Bangladesh were concerned mainly with the 
quantification of both the incidence of rural poverty and the magnitude and direction of change 
in the incidence of poverty over time. These studies portrayed a pessimistic picture of Bangladesh 
as the incidence of rural poverty was rising rapidly. However, recent studies suggest that the 
incidence of rural poverty in Bangladesh has shown a declining trend since the mid-1980s. 
Although the reduction of poverty in Bangladesh is not an isolated case as the incidence of poverty in 
other Asian developing countries has also shown a declining trend (Chakravarty ,1990; 
Oshima,1990), it is significant for Bangladesh because of its dubious poverty 
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'superstar' status. Indeed, some commentators (e.g., Rahman, Mahmud and Haque, 1988) see the 
significance of declining poverty incidence in Bangladesh in the light of the government's 
recent economic policy changes. One cannot, however, isolate the impact of macroeconomic policy 
changes on rural poverty from that of other developments in the economy. One such development 
has been the diffusion of the new technology in agriculture since the early 1970s which, in 
addition to providing economic benefits to the poorer sections of the community, also changed the 
occupational structure of the labour force. 
 
       This paper argues that the new technology has been one of the contributory factors to 
the reduction of rural poverty in Bangladesh. This hypothesis is indirectly tested by examining the 
impact of the new technology on the correlates of rural poverty such as agricultural real 
wages, unemployment and the incidence of landlessness and near-landlessness. The rest of the 
paper is organised as follows: Section II develops an agricultural wage determination model for 
Bangladesh and analyses the impact of the new technology on the agricultural wage rate, 
underemployment and income distribution between wage labourers and landowners. Section III 
examines the impact of the new technology on the agricultural wage rate, unemployment and the 
occupational structure of the labour force in Bangladesh. Section IV examines the impact of the new 
technology on the incidence of landlessness and near-landlessness in Bangladesh and critically 
analyses the relationship between landlessness and rural poverty. Section V draws conclusion. 
 
 

II. IMPACT OF THE NEW TECHNOLOGY ON AGRICULTURAL 
OUTPUT, WAGE RATE, UNDER EMPLOYMENT AND 

INCOME DISTRIBUTION BETWEEN WAGE 
LABOURERS AND LANDOWNERS 

 
        In order to examine the impact of the new technology on agricultural output, wage rate, 
underemployment and income distribution, this section develops an analytical model for 
agricultural wage determination in Bangladesh4. This model is based on the assumption that 
both demand and 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 



 



 



 



 



 



 



 



 



 



 



 

 



 



 



 



 



 



 



 



Green Revolution, Income Distribution     : Hossain                  2 3  
 
Relationship between Landlessness and Poverty 
 

       As indicated above, in a traditional agriculture there is :a two-way 
relationship between landlessness and poverty: poverty increases landlessness 
and landlessness increases poverty. However, such a relationship is not stable as 
it could be broken by external shocks to and internal changes in the economy. This 
is what has happened in Bangladesh. Until the early 1970s, landlessness and rural 
poverty in Bangladesh moved closely and this was interpreted by most as a causal 
relationship running from landlessness to poverty, while the incidence of landlessness 
was caused by rapid population growth. The idea that landlessness causes poverty 
has been carried over in recent studies on poverty in Bangladesh and the view that 
the new technology has an adverse effect on the incidence of landlessness has given the 
landlessness-poverty relationship much prominence. Without appreciating the 
intricacies of the relationship between landlessness and poverty, many have 
passionately put forward the hypothesis that the new technology is a contributor to 
poverty in Bangladesh. However, this does not appear to have been the case for 
Bangladesh. Even if there had been a causal relationship between landlessness and 
poverty, such a relationship appears to have been broken in Bangladesh since the mid 
1970s. This is manifested in the fact that a rise in the incidence of landlessness in 
Bangladesh has been accompanied by a fall in the incidence of poverty since the mid 
1980s (Ahmed et al., 1991). While the causes of poverty are many and remain complex 
as ever, it appears that the socio-economic and political changes that have occurred 
in Bangladesh in recent years have loosened the roots of poverty. The social, 
economic and political changes that have induced the poor to break their linkages with 
the land have also pulled them from the poverty trap. The diffusion of the new 
technology has been one of the factors leading to changes in the occupational structure 
of the labour force in Bangladesh. While critics suggest that the rural poor are still 
leaving the land due to intensity of poverty caused 'by landlessness, available 
evidence does not support this view. However, one cannot deny the fact that the high 
incidence of poverty in the rural areas and the lack of opportunities for 
improvement of economic conditions of the poor induce them to seek better 
opportunities in the urban areas. Note that although the rural poor in Bangladesh 
can survive by 
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working in the agricultural sector, they cannot fulfil their rising expectations for 
better living while working in the farm sector. So it is not necessarily the absolute 
poverty that pushed the rural poor but an overall improvement of the economic 
condition of the poor in the rural' areas that might have raised the expectations of 
the poor for better living and induced them to leave the land. 
 
       The fact that the incidence of rural poverty in Bangladesh is falling in the 
presence of rising landlessness fits well with the modernising agriculture in 
Bangladesh. Evidence provided above shows that the new technology has lowered the 
rate of unemployment and underemployment in Bangladesh and, at a given real wage 
rate, increased the level of wage income of the poor. Rahman and Haque (1988) 
found that the level of average real household income for the bottom 40 percent of rural 
households increased from 634 Taka in 1974 to 1085 Taka in 1986 at 1964 prices. 
This represents an increase of real income of around 70 percent over a period of 12 
years. 
 
      Despite the fact that there has been a fall in absolute poverty in 
Bangladesh, there are various other reasons which might have caused a rise in the 
incidence of landlessness. If it is accepted that the incidence of absolute poverty in 
Bangladesh has been falling, then it becomes obvious that the rise in the incidence of 
landlessness is not due to distress sales of land. Note that land transactions in rural 
areas are made for various reasons other than poverty. One of the channels is of 
course the leasing out of land of small and medium farmers to rich farmers. As 
Alauddin and Tisdell (1989) point out, the rising incidence of landlessness in 
Bangladesh is largely due to a rise in the incidence of sharecropping in reverse order, 
which arises because the small and marginal farmers are unable to , compete with 
the rich farmers in adopting the new technology. The decision for a small farmer to 
cultivate land himself/herself or to lease out is based on a number of factors 
including his/her non-farm employment opportunities and willingness to invest in 
the new technology which always carries certain risk, and small farmers by 
nature are risk-averters (Hossain, 1988). Again, although the rural people are 
seductively linked with land, due to changes in attitudes and availability of non-
farm employment opportunities, many small and marginal farmers might have 
decided to sell their lands at higher prices, caused by higher demand for irrigated 
land under the new technology, to invest the proceeds of land sales in the non-farm 
sectors for the production of goods and services 
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whose demands might have been increased due to higher income levels of the rural 
households. 
 
      Thus, while a rising incidence of landlessness in a modernising 
agriculture may raise the incidence of relative poverty, it does not necessarily 
raise the incidence of absolute poverty. This means that the rich households may gain 
relatively more from agricultural modernisation, a result of which may be the rise in 
the incidence of relative poverty. However, at the same time the incidence of absolute 
poverty may fall due to a significant rise in the mean income level of the poor households 
without any significant change in the distribution of income against the poor. 
 

V. CONCLUSION 
 

       The main objective of this paper has been to examine the impact of the seed-
fertilizer-irrigation technology on rural poverty and income distribution in 
Bangladesh. An agricultural wage determination model has been developed to 
examine the impact of the new technology on agricultural output, wage rate, 
underemployment, and income distribution between landowners and wage 
labourers. The model suggests that the diffusion of the new technology has the potential 
for raising the wage rate, employment and output, but the impact of the technology on 
income distribution depends much on whether the technology is labour-using or 
labour-saving. Regression results suggest that the new technology did not have a 
significant positive impact on the real wage rate but it had a significant negative impact 
on the rate of unemployjnent and underemployment in Bangladesh. The new 
technology has also been one of the factors contributing to changes in the 
occupational structure of the labour force in Bangladesh. Since a number of non-
economic factors have contributed to changes in the occupational structure of the 
labour force and to the reduction of rural poverty, the net effect of the new technology on 
poverty cannot be easily disentangled from that of other factors. Empirical results suggest 
that the new technology did not have a significant impact on the incidence of 
landlessness and hence the hypothesis that the new technology raises the incidence of 
poverty through an increase in landlessness is untenable. As a result of socio-
economic and political changes during the past two decades, the relationship 
between landlessness and poverty in Bangladesh appears to have been broken. Since 
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the rural poor in Bangladesh are no longer absolutely dependent on land for their 
living, a rise in the incidence of landlessness does not necessarily mean a rise in the 
incidence of rural poverty. 
 
       An obvious implication is that technological progress is a key to rural 
employment growth, real wage increase, and alleviation of poverty in 
Bangladesh. Hayami and Ruttan (1984) strongly oppose the idea that the new technology 
is biased against the poor, although they admit that there were numerous cases where the 
small or poor farmers lagged significantly behind the large or wealthy farmers in the 
adoption of the new technology. Such cases were largely a reflection of institutional 
rather than technical bias. An implication is that the adverse effect of the new 
technology on income distribution is largely due to institutional reasons rather than a 
result of the technology itself. Even if the new technology marginally raises 
income inequality, it is likely to be tolerable in a society where the poor gain in 
absolute terms and expect to gain in the future (Sundrum, 1983). 
 
       Given that the rate of unemployment and underemployment in Bangladesh 
has gradually declined to a low level since the mid 1980s, any further diffusion of 
the new technology is likely to raise the real wage rate and lower the real price of 
food, a result of which could be a further reduction of the incidence of rural 
poverty. As the level of agricultural productivity in Bangladesh is much lower 
than even in its neighbouring countries, there is huge potential for an expansion of 
agricultural production from further diffusion of the new technology (Hossain, 1988). 
Most experts have the opinion that a moderate growth of agricultural productivity 
can change the status of Bangladesh from being a food deficit country to a food 
exporter (Boyce, 1987). 
 
        Those who criticise the new technology often fail to appreciate the noneconomic 
benefits that are associated with the new technology. The alternative to this technology is 
sheer economic and social stagnation and that would mean the confinement of the poor in 
the rural areas with poverty and hopelessness as they have been over centuries. Within 
the traditional economic and social system, the richer section of the community would 
continue to dominate the rural power structure and institutions and exploit the poor. It 
appears that whatever may be the complexion of the debate, ultimately the controversy 
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over the question whether the new technology is a contributor to poverty and income 
inequality is more a political rather than an economic issue". 
 

NOTES 
 

1. The importance of the new technology in Bangladesh is stated by Hossain 
(1988:p.131) as, "Technological progress is the key to overcoming the land constraint 
to growth of foodgrain production in Bangladesh. Indeed, the country has maintained 
the food-population balance in the post-independence period mainly through 
technological progress." 
 
2. Many agricultural economists believe that the new technology is the ultimate 
source of agricultural modernisation and economic growth in developing countries. 
They also see the benefits of the new technology trickling down to the poorer 
sections of the community through product and labour markets. In the product 
market, the impact of a technologically induced rightward shift in the supply 
function of a staple foodgrain puts a downward pressure on its price and this 
benefits the urban poor and rural landless classes as consumers (Hayami and Herdt, 
1977). In the labour market, the rural poor gain from this technology through 
higher employment and wages (Mellor, 1978). 
 
3. See Abdullah (1990) and Ahmed et al. (1991) and the references therein. 
 
4. The model developed here is a modified version of the model developed in Hossain 
(1989). It has some resemblance to the model developed by Hayami and Ruttan 
(1984). 
 
5. For a critical review of the literature on agricultural wage determination 
process in developing countries see Hossain (1989). 
 
6. The marginal productivity of labour under the new technology, represented by an 
upward variation in B, is assumed to be higher than the marginal product ivity of 
labour under the traditional technology. 
 
7. For discussion on the shape of the supply function of labour in a developing 
country like India see Bardhan (1979). 
 
8. A wage labourer is a person who hires out labour in exchange for wages (paid in 
cash and/or in kind), and a family labourer is a person who works in his/her family 
farm and does not receive wages as remuneration but shares output with other 
members of the family on an egalitarian basis. 
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9. For simplicity, the landowners are assumed to organise production by providing 
capital and family labour and hiring wage labour. Since in the present model, land 
means capital-embodied land, the rental rate includes not only rent in pure sense but 
also the rate of profit for capital supplied. Compensations for supervision are 
included into income from family labour. 
 
10. In a traditional agriculture there will not be much increase in wage employment 
as a result of the reduction of the wage rate (i,e., even if the wage rate falls, the supply of 
family labour may be maintained due to limited alternative employment opportunities 
for family workers). This indicates that, ceteris paribus, an exogenous population 
growth is likely to raise income inequality between wage labourers and landowners. 
 
11. When the increased demand for labour is met by family labour, the new 
technology would largely lower the level of underemployment among the family 
labourers rather than open unemployment prevalent among the wage labourers. This has 
implications for income distribution between landowners with family labour and the 
landless and near-landless who work as wage labourers (Alauddin, 1988). 
 
12. For example, with the use of the input-output model, Stahl and Habib (1989) studied 
the impact of remittances on the Bangladesh economy and concluded that 
"Remittances tend to be spent within those sectors which have linkages with the 
rest of the economy. Thus many sectors which do not benefit directly from 
remittance expenditure will nonetheless experience a growth in demand for their 
output. It is also to be anticipated that such a broad expansion of output will enlarge 
employment opportunities and stimulate demand for investment goods" (pp. 28384) 
 
13. The antagonists of the new technology emphasise the need for static redistribution 
of rural assets through measures like land reform, progressive taxation and 
transfer payments to alleviate poverty. However, in a broader sense the concept of 
redistribution through growth is more comprehensive than static redistribution 
because it is linked with a strategy of economic development and because it offers 
a politically more practical (positive-sum) course than an exclusive concentration 
on (zero-sum) static redistribution (Killick, 1981). Indeed, in a critical article on 
land reform, Taslim (1992: p.i) shows that " the economic case for land reform 
in Bangladesh, contrary to frequent claims, is not well-established. A ceiling-cum-
redistributive land reform, which is usually advocated, is not likely to be 
conducive to a prosperous agriculture. The only 
 
 
 
 
 
 
 



 



 



 


