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ABSTRACT 

Changes in production variability and their sources were measured for six crops - Aus rice, 
Aman rice, Boro rice, jute, wheat, and sugarcane between two time periods - pre-modern technology 
adoption period (1947/48 - 1967/68) and modern technology (MT) adoption period (1968/69 - 
1986/87). For wheat, these periods were 1947/48 - 1971/72 and 1972/73 - 1986/87 respectively. 
The results showed that in MT period (i) both the absolute and relative variability decreased in case 
of Aus, Aman and sugarcane; (ii) both the absolute and relative variability increased in case of jute; 
and (iii) absolute variability increased but relative variability decreased in case of Boro rice and 
wheat. The decrease in coefficient of variation (CV) of Aus, Aman and sugarcane production is due to 
decrease in variance and increase in production . The decrease in CV of Boro rice and wheat 
production is attributed to an increase in average production of Boro rice and wheat. But the 
increase in production variance is not attributed to MT. The increase in relative variability of jute is 
due to increase in absolute variability and decrease in average production of jute during MT period. 

I. INTRODUCTION 

Agricultural production has increased after the introduction of new seedfertilizer-
irrigation technology in the late sixties. In 1960-61, Bangladesh produced 9.55 
million tons of foodgrain (Tolley et a1.1982). In 1987-88, total foodgrain production rose 
to 16.77 million tons of which 15.74 million tons 
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were rice and 1.03 million tons were whe&t (GOB 1989). The growth of output has 
increased from 1.57 per cent during 1949-64 to 2.49 per cent during 1965-80 (Boyce 
1988). Although new seed-fertilizer-irrigation technology is an important vehicle 
for increasing area, yield and production, "there is less consensus whether modern 
technology has increased or reduced production variability" (Flinn and Garrity 
1985). 

 
Hazell (1989) observed that production variability in world cereal 

production increased since the rapid adoption of modern technology. Mehra (1981) 
also argues that instability in Indian total foodgrain production has increased due 
to the widespread adoption of the improved seed-fertilizerintensive technologies 
since the mid 1960s. Similar arguments are also put forward by Rao (1975), by 
Barker, Gabler and Winckelmann(1981) and by Griffin (1988). Carlson(1985) 
examined the causes of rice yield variability using panel data from 13 Asian 
countries. He concluded that the coefficients of variation of both rice yields and 
total production decreased significantly with higher adoption of modern varieties 
and irrigation development. Mclntire and Fussell (1985) estimated sources of 
variation in millet grain yield from farm level data in India. The results showed 
that improved cult ivars did not generally contribute to increased absolute or 
relative variance if accompanied by appropriate package of inputs. 

 
The variability in crop production has serious consequences in Bangladesh. It 

may create problem in the attainment of food self-sufficiency goal, may 
discourage farmers to adopt new technologies and it may cause year to year 
fluctuations in production. This fluctuation in production may destabilize farm 
incomes and consequently this can have serious destabilizing impact on the 
national income, employment and balance of payments. 

 
The present study was undertaken with a view to identify and analyze the 

magnitude of crop production variability and its sources with special emphasis on the 
role of modern technology. 

The specific objectives of the study were as follows: 
i. to determine the magnitude of variability in agricultural production in 

Bangladesh; and 

ii. to analyse the sources of variability particularly to assess the impact of 
modern technology on the instability in crop production in Bangladesh. 
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Section II of this paper briefly discusses the sources of data and the analytical 

procedures of the study. The magnitude of production variability for different crops 
and the sources of variability are discussed in section III. Section IV discusses the 
role of MV on production variability and the conclusions are summarised in the final 
section. 

II.  DATA AND ANALYTICAL METHODS 
 
 

Data used in this study were collected from the published documents of the 
Bangladesh Bureau of Statistics. Data relating to the period 1947/481971/72 
were obtained from BBS(1976) and those relating to the period 1972/73 - 
1986/87 were obtained from BBS(1976, 1978, 1980, 1982, 1984, 1985, 1986, 
1988, 1989). These data were however checked with other published and 
unpublished data sources and corrected when major errors were detected. But the 
data relating to the first period could not be checked because BBS(1976) was the 
only source of those data. 
 

Relative and absolute changes in production variability were measured in the 
study. For measuring absolute change in production variability production variance 
was used. But for measuring relative production variabilty we used standardized 
(or dimensionless) coefficient of variation (CV) defined as CV = sd/m where, sd is 
standard deviation and m is arithmetic mean of production. The sources of change 
in production variance were calculated by following the model developed by Hazell 
(1982). The magnitude of production variability and the sources of variability for 
the different crops were measured both at national and regional level. In this study, 
the country was disaggregated into 17 regions which coincided with the old 17 greater 
districts. The regions under study were Dhaka, Mymensingh, Faridpur, Chittagong, 
Chittagong Hill Tracts, Noakhali, Comilla, Sylhet, Rajshahi, Dinajpur, Rangpur, 
Bogra, Pabna, Khulna, Barisal, Jessore and Kushtia. 

crop can be represented as : 

Following Hazell's model, the variance of the production of a particular crop can 
be represented as: 
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the second period. This implies that yield level was more stable in the second period. But 
why has this happened? Is it due to the adoption, of new technology or have any other 
things influenced it? An attempt is made to answer this question in the subsequent 
sections. 

Sources of Changes in Variance of Production in Bangladesh 

         This section describes the components of change in variances of production of all 
the crops under study. The magnitude and direction of changes in variance of production 
of different crops as well as their sources are summarised in Table 5. The last row of 
Table 5 is the reproduction of the last row of Table 2. Positive signs of the value of the 
last row imply increases in variance and negative signs imply decreases in variance. The 
first ten rows of Table 5 show the decomposition of the total change in the variance 
assuming the total change as 100. As variance of Aus, Aman and sugarcane production 
decreased, negative values of the sources of production variance of Boro, jute, and wheat 
imply that the corresponding sources have destabilizing effect. 
 
         Table 6 shows the contribution of different regions and interregion covariance to 
the change in production variance for the country. If a region contributes positively 
(negatively) to the decrease (increase) in the .total variance of national production of a 
particular crop production, negative (positive) values of the components of changes in 
variances imply their destabilizing (stabilizing) effect. 

Aus 

Tables 5 and 6 present the components of change in production variance of Aus. 
Inter-region covariance was the principal contributor (96 per cent)' to the change in 
production variance. Amongst the regions Faridpur, Rajshahi, Rangpur and Barisal had a 
positive impact on changes in production variance and each of them accounted for about 
one per cent of the change. But Sylhet region had a negative impact on this change which 
meant that it destabilized Aus production at national level. 
 
          Changes in mean yield and mean area have destabilizing effect on Aus production. 
Mean area variance and mean yield variance contributed positively to the reduction in 
production variance. Change in area-yield covariance was the major source of variation 
of production of Aus rice. It had a positive 
 
 
 
 
 
 
 



Impact of New Technology : Deb, Mandal and Dey                37 
 
 
covariance was the major source of variation of production of Aus rice. It had a positive 
contribution to the reduction' of production variance in the country. 
 
         The contribution of interaction between changes in mean yield and changes in 
mean area was not substantial. Other interaction effects are also important' in case of 
reduction of Aus production variance. Three interaction effects together contribuied 
positively to the reduction of production variance. 

Aman 
 
         As we have discussed earlier, variance of production of Aman rice has reduced 
only to a smaller extent. Table 5 indicates that major source of this reduction in variance is 
area-yield covariance. Inter-region covariance contributed negatively to the reduction 
in aman production variance by about 26 per cent which means that it increased production 
variance. Among the regions Rajshahi and Rangpur made large contributions (Table 6). 
These two regions in combination contributed about 88 per cent of the reduction. 
Except Noakhali, Pabna, Barisal and Jessore regions, all the regions contributed 
positively to the reduction of production variance. Noakhali, Pabna, Barisal and Jessore 
regions contribution was negative. This means that these regions had destabilizing effect on 
production variance. 

Boro 
 
          As it was discussed earlier, the variance of Boro production increased by about 1132 
per cent (Table 5). Table 6 reveals that the production variance increased mainly due to 
the inter-region production covariance and that it contributed about 84 percent of the 
change. Among the regions, Mymensingh contributed about 7 per cent of the change in 
variance. Contribution of each of Dhaka, Comilla,  Sylhet ,  Rangpur,  Bogra,  Pabna 
and Bar isal regions was about  1 per cent. But Chittagong H.T. and Kushtia region 
had no impact. All the regions contributed positively to the increase in production 
variance or in other words they had destabilizing effect on production variance. 
 
        At the national level three interaction term appeared to be the major sources of 
increase in variance. These three sources together accounted for about 56 per cent of the 
change. Changes in mean area contributed about 19 per cent to the increases in variance. 
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Jute 

 

The principal contributor to variance of jute production was inter-region covariance, 
accounting for about 97 per cent change in variance at the national level (Table 9). Dhaka, 
Mymensingh, Noakhali, Comilla, Sylhet, Dinajpur, Pabna and Barisal regions 
contributed negatively to this increase in production variance. This means that these 
regions had 4 stabilizing impact on production variance at national level. But Faridpur, 
Rajshahi, Rangpur, Bogra, Khulna, Jessore and Kusfitia region had a positive 
effect on this increase. In other words, these regions had contributed to destabilize 
production variance. 

 
Among the sources of production variance change in area- yield covariance 

had a destabilizing effect on the production variance in the country as a whole. 
 
 
Sugarcane 

 

Tables 5 and 6 show different sources of change in variance of sugarcane production. 
Variance of sugarcane production has decreased over the period and inter-region 
covariance was responsible for about 82 per cent of this change. All the regions 
except Faridpur and Barisal had a positive contribution to this change. These two regions 
had negative impact, but the magnitude was too small. Chittagong H.T. region had no 
effect because sugarcane is not grown in that region. Apart from interaction term, 
change in mean area variance and change in area-yield covariance appeared to be a 
leading stabilizing factor in sugarcane production. 

Wheat 
 

         The last columns of Tables 5 and 6 show the contribution of different sources to 
the increase in production variance of wheat. Inter- region covariance was the 
largest source of this increase. It accounted for about 89 per cent of the change in 
national production variance. All the regions had destabilizing impact on wheat 
production vadance. Among the regions, the contribution of Bogra was the highest and 
it was 3 per cent. The contribution of all the regions was positive. 
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Boro 
 

             Table 5 shows that the variance of Boro paddy production increased in MT period by 
1131.96 percent. But coefficient of variation of Boro rice production decreases by 61.77 
per cent. Thus decreases in CV of Boro production is attributable to increase in 
average production of Boro rice (467 per cent). The decomposition of variance of Boro 
production shows that major sources of this increase in variance are changes in mean area, 
changes in mean area variance and interaction between area-yield variance. Changes 
in yield variance has however stabilizing effect on boro yield. But these changes in 
mean area and mean area variance are not directly attributable to MT. Thus we can say 
that, although Boro production variance has increased in MT, this, change in 
variability is not attributable to MT. On the other hand, reduction in relative variability 
can be attributed to the adoption of MT. 

Wheat 
 

           Absolute variability of wheat has increased during MT period but relative 
variability has decreased. Modern technology played a vital role in decreasing the relative 
variability by increpsing production. Table 5 shows that MT has no direct role in 
increasing variance of wheat as three interaction terms are the major sources of increase 
in variance. 

Jute 
 

          Both absolute and relative variability of jute increased by 64 and 31 per cent, 
during MT period. Increase in relative variability is due to increase in absolute 
variability (vartance) and decrease in average production of jute during MT period. -

Decomposition of variance of jute production show that main source of this increase in 
variance are changes in mean area variance and changes in area-yield covariance. In 
fact, over the last decade jute area fluctuated substantially due to fluctuation in 
jute price and this fluctuation is not attributable to adoption of MT in jute. Thus 
we can say that although variability of jute production increased in MT, MT has 
no direct role for this increase. 
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V. CONCLUSIONS 

 
The results showed that (i) both the absolute and relative variability decreased in 

MT period in case of Aus, Aman and sugarcane; (ii) both the absolute and relative 
variability increased in MT period in case of jute; (iii) absolute variability 
(variance) increased but relative variability `(CV) decreased during MT period in 
case of Boro rice and wheat. 

Variance of Aus production decreased by 71 per cent and CV of production decreased 
by 61 per cent. This decrease is due to decrease in variance (71 per cent) and increase in 
production (39 per cent). The major source of decrease in variance of Aus production is 
area-yield covariance.. Variance of Aman decreased by 2.21 per cent and coefficient of 
variation decreased by 18.09 per cent. Decrease in relative variability is due to 
decrease in variance and increase in average production of aman (21 per cent). 
The single most important sources of decrease in variance of Aman production is change 
in area yield covariance (488.69 per cent). Both the absolute and relative variability 
of sugarcane decreased by 85 and 74 per cent respectively, during MT period. 
Decomposition of variance shows that situation of sugarcane is similar to that of Aus. So, 
we may conclude that MT has reduced both absolute and relative variability of Aus rice, 
Aman rice and sugarcane. 

 
Variance of Boro production increased in MT period by 1131.96 per cent. But 

coefficient of variation of Boro rice production decreases by 61.77 per cent. Thus 
decreases in CV of Boro production is attributable to increase in average production of 
Boro rice (467 per cent). But the increase in production variance is not attributable to 
MT. Situation of wheat is similar to that of Boro. Both absolute and relative variability 
of jute increased by 64 and 31 per cent, during MT period. Increase in relative variability 
is due to increase in absolute variability (variance) and decrease in average 
production of jute during MT period. And the increase in variance is not 
attributable to adoption of MT in jute. 
 
        Thus the findings of the study confirm that the production variability decreased 
in Bangladesh agriculture with the adoption of modern technologies. It is also suggested 
that plant breeders as well as planners and policy makers need not be worried about 
production variability with the gradual adoption of modern technologies. 
 
 
 
 
 
 
 
 
 



 



 



 


