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ABSTRACT 
 

The study is based on a field survey of 1208 households, spread over 62 villages of Bangladesh. The 
objectives of the study are to analyse the level of household income and its compositions by the intensity of 
irrigation in a village. The findings show that household income in highly irrigated village is lower than that of 
low irrigated village which is contrary to our hypothesis. Lower income is mainly due to smaller size of farm 
by 55 per cent over the low irrigated village. Impact of irrigation is however, clearly visible from higher per 
acre income (by 36 per cent), facilitated by larger adoption of modern rice. Further, higher household income 
in low irrigated village is predominantly due to more contribution from non-agricultural sources of income. 
The factors effecting income are not uniform in all the areas. The two most positive factors are number of 
non agricultural worker in a family and the household size. Among other factors, availability of electricity in 
low irrigated village, irrigation in highly irrigated village and institutional credit in medium irrigated village are 
found positively significant. This suggests that rural development policies should be made as far as possible 
area specific. 

 
INTRODUCTION 

 

1.1 Importance 
 

       Irrigation in recent years has been considered to be the principal input to the growth 
of agricultural production, particularly foodgrains in Bangladesh. The primary thrust in 
the national agricultural policies has thus been in the rapid expansion of irrigation which 
facilitates adoption of high yielding varieties of rice and wheat, known as modern varieties 
(MVs.). Without irrigation modern rice cannot be grown at least in the dry winter months 
of Boro season (December to April). With the release of BR-11 variety it is now being 
grown even under rainfed condition in the Monsoon season (July to November) although 
they may yield lower than the irrigated variety. Principal policies for agricultural 
development followed at present relate mainly to the expansion of irrigation and fertilizer use 
which quicken adoption of modern rice. 
 
       Studies conducted in this regard in Bangladesh show that the irrigated rites are high 
yielding, more labour intensive and thus, more profitable (Hossain et al 1992; Zohir, 1992; 
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and Bayes & Sayeduzzaman, 1991). These studies concentrated on individual varieties of rice 
without detailing out the annual financial situation of the households growing MVs in different 
cropping seasons of the year. Actually to adopt MVs farmers need to change the existing cropping 
patterns. Furthermore, modern rice being more labour intensive than local rice, its expansion 
results in more employment of unskilled labour and thus, higher wage earnings, translated 
through higher demand for labour in the area. That means, villages with larger 
irrigation coverages and modern rices is expected to experience higher wage rates and 
more man-days of employment compared to the rainfed village, predominantly by growing local 
rice. It is also likely that with the increase of MV acreage and consequently larger production of 
rice and wheat in an irrigated locality, number of traders dealing in inputs and outputs will rise 
and the consequent linkage effects (backward and forward) may help generate larger non-farm 
employment and higher income to rural households. Such new employment opportunities may not 
always be reaped by local people. Entrepreneurs from nearby localities and towns may also 
participate in these markets and thus, the selected village surveys may not reflect such employment 
effects which benefits the entrepreneurs from outside the locality. 
 
       Further, with the availability of modern irrigation in an area where MVs can be grown two 
times a year, cropping intensity may be higher than in the rainfed villages where some land may 
remain fallow in the dry season due to soil moisture constraint. Therefore, crop income in an 
irrigated village will be higher. We are not aware as to what extent the irrigated villages are 
better-off than non-irrigated village; or are they really so? Are there no special efforts by rural 
households in those non-irrigated villages to increase their income? We may hypothesize that 
rural households living in non-irrigated village may emphasize non-crop agriculture viz. livestock, 
fishery and forestry and also migrate-out at least in the lean months of employment to make best 
use of their available manpower and earn extra income. They may also activate themselves 
towards non-agricultural income earning activities. That means, shares of non-crop and non-
agricultural income in non-irrigated village are likely to be higher. Such an in-depth comparative 
analysis of household income taking all these aspects of the irrigated agriculture is still 
missing. The present study attempts to examine all these relevant issues particularly income 
and employment with special reference to irrigation.  
 
1.2 Hypothesis and Objectives of the Study 
 

      The principal hypothesis of the study is that with the availability of irrigation in a locality, 
income of rural households rises through higher intensity of modern rice cultivation and other 
favourable linkage effects both in agriculture and outside. That means, households in irrigated 
villages are financially better-off than those living in non-irrigated villages. 
       
       The primary objectives of the study are to : 

i) estimate agricultural income and indicate the changes in cropping patterns, cropping 
intensity and yields of crops due to irrigation; 
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About the representativeness of the sample households it may be reported that the 
functionally landless households comprised 49 per cent compared to 47 per cent, observed in the 
1983-84 Agricultural Census. Similarly, the proportion of large land owners was 8 per cent 
against the Agricultural Census figure of 8.6 per cent. Furthermore, the average size of 
landownership and the cultivated holding was 1.5 and 2.2 acres respectively compared to 1.7 and 
2.3 acres respectively in the Agricultural Census. We may thus, conclude that the samples are 
fairly representative of the country. 
 
       The paper has been organized as follows. The second section describes briefly the basic 
characteristics of the households, followed by another section which analyses income and 
employment. The fourth section concentrates on the impact of irrigation on crop practices. 
Section V examines the determinants of household income and its distribution. The paper ends 
with a summary and conclusion. 
 

II. BASIC CHARACTERISTICS OF THE HOUSEHOLDS 
 

       In this section discussions have been kept limited to only four major characteristics. 
They are (a) landownership distribution, (b) family size, (c) land levels, (d) area irrigated and 
(e) primary occupation of the household heads. They may help us in better understanding of 
the area and the socio-economic conditions of households. 
 
2.1 Landownership Distribution 
 

       Of the total households selected in the study areas low irrigated village covers 41 per 
cent of them, followed by 31 per cent in medium irrigated village. The households have been 
grouped into five according to the landownership category namely (a) completely landless 
(having no land, not even homestead land, (b) marginal owners (having land upto 0.5 acre), (c) 
small owners (owning land between 0.51 to 2.5 acres), (d) medium owners (owning land 
between 2.51 to 5.0 acres) and (e) large owners (owning land 5.0 acres and above). Completely 
landless households comprise 7 per cent vis-a-vis the large land owner numbering 7.6 per cent as 
shown in Table 1. Landownership distribution shows that the low irrigated village has the 
lowest proportion of marginal and landless households, and largest proportion of big land 
owners. It suggests that low irrigated village has larger land endowment having the average size 
of 1.7 acre compared to 1.5 acre in highly irrigated village. The average landownership size and 
the cultivated holdings decline with the irrigation intensity of village. 
 
       The number of farm households in the study areas rises with the irrigation intensity of 
village (from 63 to 70 per cent), the average being 66 per cent with their holding size of 2.2 
acres. It tends to suggest that provision of irrigation encourages rural households to farming. 
Among the different size of farm households number of marginal farmers has been observed to be 
double in the highly irrigated village compared to that in low irrigated village In contrust, large 
farms are more than double in the low irrigated village (Table 2) compared to that in the highly 
irrigated village. 
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2.2 Family Size and Education 
 

       Average age of the household heads in the study areas as a whole is 42 years and it is 
marginally higher in medium irrigated village (47 years). The heads are found younger in 
marginal farms and their ages rise with the size of the farm. The family size also rises with 
the increase in farm size the average being six. Among the village categories family size 
varies little although it is the lowest (5.8) in highly irrigated village.  
 
2.3 Land levels 
 

       Land has been divided into four types following the depth of normal flooding as classified by 
the MPO (Master Plan Organization). They are high, medium, medium-low and low. High lands 
are flood free covering 34 per cent in the low irrigated village compared to 21 and 18 per cent in 
the highly and medium irrigated village respectively. Low land has almost the same share (9 
per cent) in all the three categories of irrigated village. About half of the land falls in the medium 
topography in both medium and high irrigated village compared to only one-third in the low 
irrigated village. The medium topography facilitates the installation of tubewells and the 
irrigation throughout the year. There is no systematic topographic patterns in the distribution of 
land when examined by size of farm. 
 
2.4 Irrigated Area 
 

       The irrigation coverage is 12, 40 and 61 per cent of the cultivated land in low, medium and 
highly irrigated village respectively with an average of 32 per cent which is close to the national 
average. In low irrigated village small farms have the least irrigation coverage of 7 per cent 
although there is little difference among remaining other farms. In the highly irrigated village the 
irrigation coverage among different size of farms ranges between 62-71 per cent. 
 

III. IMPACT ON INCOME AND EMPLOYMENT 
 

       According to our hypothesis provision of irrigation in a village is expected to have 
immediate effect on expansion of modern rice (MVs) resulting in larger production and 
higher income from both crop outputs and trading of outputs and inputs. To be specific, highly 
irrigated village will have higher income than the two other categories of villages studied. Let us 
examine the household income which is composed of agricultural and non-agricultural income. 
 
3.1 Agricultural Income 
 

       In Agriculture, major sources of income are rice, non-rice crops and non-crop agriculture 
like fishery, livestock and forestry. Among the three irrigation categories, contribution of 
agriculture is the highest (about 70 per cent) in the highly irrigated villages (Table 3) 
compared to 60 per cent in two other ecologies indicating that irrigation has higher 
contribution to income. 
 
       The absolute size of agricultural income is also the highest (Tk. 16.936) in the highly 
irrigated village despite the lower landownership size and cultivated holding by more than 30 
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(v) institutional loan (Tk. received by a household (LONI), (vi) proportion of owned land as 
high (PHGL), medium-high (PMHGL), medium-low (PMLOL) and low land (PLOL), (vii) 
cultivated land under irrigation (IRGL), (viii) years of education of the household heads (EDN), (ix) 
household size (HSZ) and (x) square of OWNL. The variables included in the regression estimates 
are expected to have differential impact depending on the ecology and socioeconomic 
condit ions prevailing in a locality. Our hypothesis is that OWNL, NAGL, AGLB, 
IRGL, ELCT, EDN, LON1 will have positive effect to a varying degree as effected by technology 
and environemtnal factors. Further, it is hypothesized that both the high and the low land will 
affect household income unfavourably as the former category of land suffers from lack of soil 
moisture during the winter months while the latter remains flooded in the monsoon season. 
 
        In this regression exercise we find differential levels of impact of the variables included in the 
equation (Table 12). More surprisingly, a variable which is significantly positive in one 
ecology is found insignificant elsewhere and sometimes even negative (education and 
irrigation). So, the implications of the regression results should be carefully interpreted keeping 
in view the ecology and the infrastructural facilities. The common varibales which are positively 
significant irrespective of the ecologies are number of non-agricultural labourers and the houseold 
size. Agricultural labour has significant positive contribution in aggregate but not in low and 
highly irrigated village. The positive effect of household size tends to suggest that 
subsistence pressure leads to higher income. The landownership size as expected has 
significant positive impact other than the highly irrigated village where it is but negative which 
is difficult to explain. High land has negative effect in all the ecologies, may be because of 
soil moisture constraint in the dry season and thus, low productivity of land. The low 
land has significant positive impact in the low irrigated village but just opposite in the two other 
areas. The overall impact is however, positive. Irrigation has significant positive impact and it is 
very high in the highly irrigated village. Contrarily it is negative in the low irrigated village, may be 
because of insignificant irrigation coverage and/or poor management of the irrigation equipment in 
the initial years of its introduction. The availability of electricity in the village has positive 
effect and it is significant in the study areas as a whole and also in low irrigated village. 
Education is positive other than the low irrigated village where it is but negative which may 
be because of lack of suitable employment opportunities for educated people there. 
 
       Further insights into the regression results show that non-agricultural labourer in a household 
contributed more than the agricultural labour. In low irrigated village the nonagricultural worker 
earns a higher amount of Tk. 10, 150 which is higher than in two other irrigated areas. Electricity 
has also a very high contribution to income suggesting that as a development input this may be 
given top priority in rural development. It may also be noted that the contribution of irrigation is 
almost equal to that of land. Institutional credit has a 
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      The impact of irrigation is visible in terms of income of per acre of land owned by a 
household. This has been found to rise with the increase in irrigation intensity of the 
village. The highly irrigated village earns 36 per cent higher per acre income over the low 
irrigated village, suggesting that the productivity of land rises with irrigation. This is also clear 
from absolute size of agricultural income which shares about 70 per cent of total income in the 
highly irrigated village compared to 61 per cent in the low irrigated village. Rice is the principal 
crop in highly irrigated areas which earns 77 per cent of agricultural income, in contrast to only 65 
per cent in both low and medium irrigation ecologies. Such a higher rice income has been 
facilitated by larger adoption of modern rice in the highly irrigated village. 
 
       Lower household income in the highly irrigated village is mainly due to reduced 
income share from non-agricultural sources: of which service and remittances share 10 per cent of 
total income compared to 14 per cent in low irrigated village. In the absolute measure the low 
irrigated village has 34 per cent higher income from service and remittances. The other non-
agricultural sources viz., trade, transport and construction also contributed significantly higher 
amount in low irrigated village (by 28 per cent). Such a substantial higher income from non-
agriculture sources in the low irrigated village indicates that the poorly developed 
agriculture forces rural households to seek employment outside agriculture and even out-
migration. Significant shares of non-agricultural income appear to be earned by members other than 
the household heads. 
 
        Irrigation also facilitates higher wage income which has higher share by 32 per cent in the 
highly irrigated village over the low irrigated village. Total wage income in the highly irrigated 
village has a share of 15 per cent to total household income. Such a larger share is an outcome of 
more man days of employment, but not the higher wage rate which has been found to be almost 
equal in all the irrigation ecologies. The same level of wage rate (Tk. 33 per man-day) appears to 
be the result of in and out-migration of labour. 
 
        Employment of women is highly concentrated in non-crop agriculture (livestock, fishery and 
forestry) followed by cottage industries. Two-thirds of the women workers are found 
to work in non-crop agriculture while only 7 per cent in crop-agriculture and that too in self 
employment. Irrigation has significant positive impact on women employment in agriculture. 
 
        The exercise relating to determination of household income shows differential levels of 
contribution of the variables specified in the equation depending on the intensity of irrigation in a 
village. In the low irrigated village variables having significant positive impact are (i) size of 
land owned, (ii) number of non-agricultural labour in a family (iii) household size and (iv) 
availability of electricity in the village. In the highly irrigated village out of the above four 
variables only two variables viz. (a) non-agricultural worker and (b) household size are found 
significant. Irrigation and low land have significant positive effects. In the medium irrigated 
village in addition to those four stated factors, institutional credit and education of the household 
heads have significant positive impact. It is also of interest to note that non-  
 
 
 
 
 
 



 



 


