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ABSTRACT

The main objective of the study is to analyze the impact of irrigation on rural 
poverty across districts in India. The secondary data from different sources 
have been culled using descriptive cum regression analysis. The statistically 
significant inverse and strong relationship between irrigation and rural poverty 
has been pointed out not only from descriptive analysis but also regressions which 
is expected in this study. The important finding of the study is that irrigation 
infrastructure is more pronounced as lag variable in determining rural poverty than 
as normal variable. 

Keywords: Irrigation, Agricultural growth, Livelihood, Rural poverty alleviation, 
Livelihood.

There is a positive impact of irrigation on agriculture growth which has been 
accepted by various studies in the context of Asian agriculture (Mellor, 1985, 
1996, 2002; Lipton, et. al., 2002; Deb Roy and Shah, 2003). The significance of 
irrigation with regard to agriculture development has very well documented by 
both micro and macro level study in India too (Gadgil, 1948; Dhawan, 1988; Rath 
and Mitra, 1989). Since the levels of poverty were somewhat higher in the rural 
areas relative to those in urban, agriculture is the central driver for alleviating 
poverty in rural areas (Asian Development Bank, 2002). There are some studies 
resulting inverse relationship between agricultural growth and the incidence of 
rural poverty (Ahluwalia, 1978; Sundaram and Tendulkar, 1988; Ghosh, 1996 and 
1998; Datt and Revallion, 1996; Bhattarai and Narayanamoorthy, 2003). In fact, 
there is a positive impact of agricultural growth on rural poverty reduction, and the 
irrigation is the main factor that determines the growth of agriculture. 

Irrigation resources have played a major role historically in poverty alleviation 
by ensuring agricultural development, expanding livelihood opportunities, 
increasing the use of yield increasing inputs cropping intensity and productivity 
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of the crops, providing additional employment opportunities both on and off the 
farm and pushing up the wage rates for agricultural laborers (Dhawan, 1991; Ray, 
1992; Narayanamoorthy, 2001; Hussain and Hanjra, 2004; Hussain et al, 2006; 
Ghosh et al, 2011, 2012). Thus, an empirical evidence suggests that irrigation has 
reduced rural poverty (Narayanamoorthy, 2001; Bhattarai and Narayanamoorthy, 
2003; Hussain and Hanjra 2004; Shah and Singh, 2004; Smith 2004; Lipton 2007; 
and Hussain 2007; Narayanamoorhty, 2007; Narayanamoorthy and Beero, 2014). 
By irrigation it has been possible to achieve increased crop productivity, food 
security, opportunities for higher and more stable incomes and employment and 
multiple cropping pattern and crop diversification. The enlarge production brings 
welfare to producers, better income to the farmers and farm labourers, and profits 
to overall population by providing more food at low prices (Narayanamoorthy, 
2007). However, despite these achievements, there remain vast areas in established 
irrigation systems where productivity and incomes of farmers remain low and 
highly variable (Hussain and Hanjra, 2003). If irrigation has such vitality, why are 
such impacts not being replicated by districts level study in India? The missing 
contacts between irrigation and rural poverty have been focused in this study. 

Among the existing studies, the most relevant studies are selected and reviewed. 
First of all, Rao (1978) attempted to link between irrigation, agriculture and rural 
development. In the finding he asserted that the irrigation has opened up two 
alternative lines of advance in rehabilitating and developing the villages. Again, 
Rao (1987), in another study, attributed that irrigation impacts on small farmers, 
marginal farmers and agricultural households. After examining temporal changes 
in absolute poverty among farm families in Haryana during the period 1969-70 
to 1982-83, Paul (1990) identified that Poverty is inversely related to the level of 
irrigation in the region. In connection to the above study, Bhattarai et al., (2002) 
explored that irrigation has increased crop production and farm income, decreased 
inequities in income distribution and reduced poverty. Palmer and Sen (2003) 
attempted to find out the relationship between irrigation and agriculture growth 
for 1962-1990 taking 281observation and demonstrated that the poverty, during 
1962-90, was low due to high growth in the agriculture sector and it is evident 
that irrigation is more important for agricultural growth. Narayanamoorthy (2001) 
made an attempt to understand the role of irrigation on the reduction of the rural 
poverty, incidence of rural poverty and the changing scenario of rural poverty in 
India by taking cross section data of 14 major states from 1972-73 to 1993-94. 
He demonstrated that irrigation has been a crucial factor for agricultural growth 
as well as rural development. He further added that there is a inverse relationship 
between irrigation and incidence of rural poverty. After reviewing the trends in 
investments in irrigation and providing a framework for analyzing the positive 
and negative impacts of irrigation on poverty, Lipton et al., (2003) reached to the 
conclusion that irrigation has a positive impact on the poor. Hussain and Hanjra 
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(2003) in their study found that irrigation enables households to improve crop 
productivity, grow high-valued crops, generate higher incomes and employment, 
earn a higher implicit wage rate for family labor and, more importantly, benefits 
the poor and landless through the enhanced availability of food, lower food 
prices, higher employment opportunities and income and other indirect effects 
and then reduces the incidence and severity of poverty. Similarly, Saleth et al., 
(2003); Hussain (2004); Reddy (2004); Molden et al., (2007) and Hussain (2007) 
expressed that there is a strong linkages between irrigation and rural poverty. Again 
Panahi et al., (2009) analyzed the role of optimizing agricultural water resource 
management to livelihood poverty abolition in rural Iran and stated that as a vital 
agricultural resource, irrigation water is important for the productivity of a society 
and the livelihood of its members. In the other study, Narayanamoorthy and 
Hanjra (2010) used cross section data relating to seven time points from 1973-74 
to 2004-05 by covering 29 districts of Tamil Nadu and showed that the incidence 
of rural poverty significantly less among districts having irrigation above the 
state average (DIASA) group of districts as compared districts having below the 
state average (DIBSA) group of districts suggesting that irrigation helps reducing 
rural poverty in Tamil Nadu. Again Ghosh, et al (2011, 2012) analyzed irrigation, 
agriculture and level of living in the districts of Orissa and identified through the 
regression analysis that irrigation has 71% variation in alleviating rural poverty. 
In the concluding remarks, irrigation source is very crucial for development of 
agriculture and then reduction of rural poverty. 

The existing studies show that irrigation and poverty are closely related both 
directly as well as indirectly. Most of the studies have shown that irrigation has 
increased the agricultural productivity while a few other studies have shown 
that increased agricultural productivity has led to poverty alleviation in many 
developed countries. There are also studies available regarding the role of irrigation, 
agriculture on income, employment opportunity and rural poverty alleviation. A 
few and most relevant studies, like Narayanamoorthy and Beero (2014), have 
analyzed the importance of irrigation on rural poverty after Narayanamoorthy 
(2001) studied irrigation development and rural poverty nexus across states in 
India using secondary data at macro level. However, there are absolutely no 
studies available on the issue of irrigation development and rural poverty across 
districts in India. Studies are also not available with regard to irrigation and 
poverty nexus from 1970 to till date covering districts of India. Studies are seldom 
available treating irrigation as explanatory variable in the district level study in 
India. Studies are available using irrigation area per thousand rural population 
(IATRP) variable as explanatory variable to study rural poverty but studies are 
not available using percentage of irrigated area to gross cropped area (GIAGCA) 
variables as explanatory variable. Therefore, keeping these in view, an attempt is 
made in this study to analyze and examine the relationship between irrigation and 
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rural poverty using district level secondary data across India. Based on the above 
mentioned gaps the following objectives have been formed.

I) To analyze the impact of irrigation on rural poverty across the districts in India.

II) To study the relationship between base level irrigation and rural poverty.

III) To identify as to which of the variable is greatly influencing the rural poverty

Materials and Methods
The study is entirely based on secondary data pertaining to four time points 
(1970-71, 1980-81, 1990-91 and 2000-01). For the purpose of the analysis, 178 
districts have been selected from 13 states of India which are presented in Table 
1. These districts are selected based on the similar variable available for all the 
districts for four points of time. These 178 districts have an average 28.10% of 
rural poverty and 17.65% of standard deviation. The data for this study has been 
estimated from different published sources. Since the percentage of rural poverty 
is the main variable for this study, the district-wise percentage of rural poverty 
(PRP) have been collected and calculated from Chaudhuri and Gupta (2009). The 
other data like percentage of irrigated area to gross cropped area (GIAGCA) and 
cropping intensity (CI) have been collected and computed from Bhalla and Singh

Table 1: Number of Districts Selected from 13 different States

States No of Districts AVG. SD
Andhra Pradesh 15 9.80 7.99
Bihar 6 41.35 16.87
Gujarat 10 29.06 22.79
Haryana 6 8.50 5.09
Karnataka 13 26.71 15.65
Madhya Pradesh 28 43.00 14.97
Maharashtra 16 38.96 10.71
Odisha 9 48.70 19.92
Punjab 11 7.17 7.22
Rajasthan 19 21.15 11.15
Tamil Nadu 6 16.95 5.89
Uttar Pradesh 28 26.00 9.44
West Bengals 11 31.15 13.12
Total 178 28.10 17.65

Notes: AVG: Average; SD: Standard Deviation.
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(2010; 2012); gross cropped area per thousand rural population (GCAPTRP) have 
been collected and computed Bhalla and Singh (2010; 2012) and Census of India, 
(GOI, 1971; 1981; 1991 and 2001). Data pertaining to availability of pucca road 
(ROAD) and percentage villages having electricity (ELE), rural literacy (LITE) 
have been harvested from the Census of India (GOI, 1971; 1981; 1991 and 2001). 
Data on average wages of skilled and unskilled rural male labourers are compiled 
and computed from Agricultural wages in India (AWI, 1971; 1981; 1991 and 
2001).

Since poverty is the multidimensional concept, there are so many poverty 
determinants variables. However, due to non availability of variables only seven 
important poverty determinants variables (CI, ELE, GCAPTRP, GIAGCA, 

Table 2: Description of Variables Used in the Study for Analysis

Variables Description Average
Unit 1970-71 1980-81 1990-91 2000-01

CI Cropping intensity % 119.69 
(19.62)

127.33 
(19.88)

133.90 
(23.78)

141.55

(29.15)
ELEC Percentage of 

village electrified
% 24.06 

(24.56)
53.68 
(28.27

80.07 
(21.75)

47.71

(16.71)
GCAPTRP Gross cropped area 

per thousand rural 
population

ha 487.31 
(275.40)

468.26 
(270.28)

435.70 
(280.59)

406.08

(552.09)

GIAGCA Percentage of 
irrigated area to 
gross cropped area

% 24.50 
(21.87)

31.10 
(24.09)

38.49 
(25.84)

43.69 
(25.38)

LITE Percentage of rural 
literacy rate

% 21.13 
(8.27)

27.55 
(12.65)

41.78 
(12.89)

56.36 
(14.18)

ROAD Percentage of 
villages having road 
facility

% 29.42 
(13.75)

39.92 
(24.08)

47.27 
(24.85)

61.86 
(23.59)

WAGE Average wages of 
skilled and unskilled 
rural male labourers

Rs/
day

4.29 
(1.80)

9.78 
(3.98)

31.26 
(11.27)

76.47 
(29.64)

Notes: Figures in the brackets are Standard Deviation.

Source: Computed using Bhalla and Singh (2010, 2012), Census of India, Office of the 
register General and Census Commissioner, Ministry of Home Affairs, GOI, New Delhi 
(various years) and Agricultural Wages in India, GOI (various years).
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LITE, ROAD and WAGE) are selected for the same periods (Table 2). We 
have considered the variable PRP as the dependent variable and other poverty 
determinant variables as independent variables to know which of the variable 
greatly influencing in reducing rural poverty. In order to represent the irrigation in 
the analysis, the percentage of irrigated area to gross cropped area (GIAGCA) has 
been used. Cropping intensity (CI), defined as the ratio of gross cropped area to 
net cropped area in percentage term, explains how intensively crops are cultivated 
in a year. Since agriculture directly impacts on rural poverty and agriculture is 
determined by the intensive of crop cultivation, CI has been included for analysis 
along with other variables (Narayanamoorhty and Hanjra, 2006).

Another important indicator that would positively and directly contribute to the 
agriculture development and indirectly influence the rural poverty is the total 
number of villages electrified (ELE). The road variable (Road) which is represented 
by the percentage of villages having road facility is indeed an indicator of the 
development of transport infrastructure and undisputedly is the most important 
element in alleviating rural poverty. GCAPTRP is indicated by coverage of 
gross cropped area per thousand rural populations which represents density of 
population in cropped area. It is well documented that if GCAPTRP increases then 
cropped area is more and population is less which represent more production and 
less population. RWAL has been considered as one of the important variables for 
studying the incidence of rural poverty by some earlier studies (for Ghosh, 1996).

Simple and multiple regressions have been used to study the nexus between 
irrigation development and rural poverty. In order to find out this relationship, 
keeping PRP as the dependent variable, four different types of simple linear 
regressions (OLS method) are computed; treating GIAGCA as an explanatory 
variable without any time lag and with 10, 20 and 30 years’ time lag for all time 
points. The simple regression equations are as follows:

PRPt=α+ b1 GIAGCAt (1)

PRPt=α+ b1 GIAGCAt – 10 (2)

PRPt=α+ b1 GIAGCAt – 20 (3)

PRPt=α+ b1 GIAGCAt – 30 (4)

[Where, PRPt = % of rural poverty in time t; GIAGCA = irrigated area per thousand 
rural population in time t,/in time t - 10, t – 20 and in time t - 30; b1= regression 
parameter to be estimated and α = constant.]

Again in order to identify as to which of the variable is greatly influencing the rural 
poverty, A multiple regression analysis is carried out treating PRP as the dependent 
variable and other variables: CI, ELE, GCAPTRP, GIAGCA, LITE ROAD and 
WAGE as the independent variables. The regression model is as follows:
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PRPt = α + b1 CIt + b2 ELEt + b3 GCAPTRPt + b4 GIAGCAt + b5 LITEt + b6 
ROADtt + b7 WAGEt (5)

PRPt = α + b1 CIt-10 + b2 ELEt-10 + b3 GCAPTRPt-10 + b4 GIAGCAt-10 + b5 
LITEt-10 + b6 ROADt-10 + b7 WAGEt-10 (6)

PRPt = α + b1 CIt-20 + b2 ELEt-20 + b3 GCAPTRPt-20 + b4 GIAGCAt-20 + b5 
LITEt-20 + b6 ROADt-20 + b7 WAGEt-20 (7)

PRPt = α + b1 CIt-30 + b2 ELEt-30 + b3 GCAPTRPt-30 + b4 GIAGCAt-30 + b5 
LITEt-30 + b6 ROADt-30 + b7WAGEt-30 (8)

[Where, PRPt = percentage of rural poverty, CIt= cropping intensity, 
GCAPTRPt=gross cropped area to per thousand rural population, ELECt= 
percentage of villages electrified, GIAGCAt= percentage of irrigated area to 
cropped area, LITEt=,percentage of rural literacy rate, ROADt= percentage of 
villages having road facilities, and WAGEt= average wages of skilled and unskilled 
rural male labourers; b1= regression parameter to be estimated and α-- constant.]

Results and Discussion
To begin with, it is observed from Table 2 that on an average about 119% of 
cropping intensity during 1970-71 has increased to 141% in 2000-01 in each of the 
selected districts. The increased cropping intensity elaborate that the land intensity 
for cultivation has increased from 19970-71 to 2000-01. Wage rate increased 
from ` 4.29 to ` 76.47 for the same period. However, density of population to 
cropped area (GCAPTRP) decreased from 487.31 hectare to 406.08 hectare due 
to increased population and due cropped area 1970-71 to 2000-01. While the 
GIAGCA increased from 24.50% to 43.69% in 2000-01, villages having pucca 
road facility increased from 29.42% to around 61.86% during the same period. 
Similarly, the rural literacy rate (LITE) increased from 21.13% to 56.36% and 
coverage of rural electrification (ELEC) increased from 24.06% to 87.71% during 
this period. All these amply suggest that the poverty determinants variable have 
expanded considerably during 1970-71 to 2000-01. It is clear that there has been an 
appreciable improvement in the poverty determinants variables across the districts 
India. This increased electricity; literacy rate and wage rate and road connectivity 
show that there is a positive impact of these variables on rural poverty. But this 
information of irrigation and rural poverty nexus is not sufficient. Therefore, to 
be more cleared, the behavior of the rural poverty is analysied in the following 
section. 

Incidence of poverty and Characteristics of Districts

A major objective of the study is to find out whether the irrigation has any 
relationship with the rural poverty. In order to study this, we have categorised the 
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districts into two as districts with above the average districts of 178 districts and 
districts with below the average districts of 178 districts during 2000-01. How the 
AA and BA districts rank in terms of poverty determinants parameters is evident 
from data presented in Table 3. As regards to the characteristics of the districts, a 
distinct difference in all the parameters between the AA and BA districts across all 
three time points is evident. Among the poverty determinants variables namely CI, 
ELEC, GCAPTRP, GIAGCA, LITE, ROAD and WAGE, the difference between 
AA and BA districts is more pronounced in GIAGCA. This suggests that districts 
having higher irrigation coverage have lower poverty rate. 

Table 3. Districts’ Characteristics based on Rural Population below Poverty Line 
(2004-05)
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AA 
Districts

76 135.80 
(24.60)

83.57 
(18.55)

503.34 
(783.16)

34.30 
(21.87)

56.94 
(13.21)

49.36 
(20.93)

64.34 
(19.88)

BA 
Districts

102 145.84 
(31.56)

90.79 
(14.55)

333.61 
(257.46)

50.69 
(25.66)

55.93 
(14.92)

71.18 
(21.08)

85.52 
(32.44)

All 
Average

178 141.55 
(29.15)

87.71 
(16.71)

406.08 
(552.09)

43.69 
(25.38)

56.36 
(14.18)

61.86 
(23.59)

76.47 
(29.64)

Note: Figures in the brackets are Standard Deviation.

Source: Computed using Bhalla and Singh (2010, 2012), Census of India, Office of the 
register General and Census Commissioner, Ministry of Home Affairs, GOI, New Delhi 
(various years), Agricultural Wages in India, GOI (various years) and Chaudhuri and Gupta 
(2009). 

As it is shown in the above Table 3 the relationship between poverty determinants 
variables and rural poverty, it also shown independent relationship between 
irrigation and poverty by dividing 178 districts into three parts namely districts 
with sever poverty (DSP), districts with medium poverty (DMP) and districts with 
lower poverty (DLP). It comes out from this analysis that the rural poverty is 
severing in districts where GIAGCA is low as compared to districts with medium 
poverty for all four point-times. Districts with lower poverty have better GIAGCA 
than district with medium poverty during the same period of time (see Table 4). 



Rural Poverty and Irrigation Performance...

337

Table 4. Classification of districts based on poverty and their GIAGCA and 
IAPTRP

Classification No. of  
Districts

GIAGCA IAPTRP

20
00

-0
1

19
90

-9
1

19
80

-8
1

19
70

-7
1

20
00

-0
1

19
90

-9
1

19
80

-8
1

19
70

-7
1

Districts with Sever Poverty  
( +SD) 34 8.01 12.30 18.83 27.52 34.32 52.65 76.04 115.20

Districts with Medium 
Poverty  
( +SD) to ( -SD)

114 22.56 29.63 37.48 46.32 91.33 129.12 152.27 181.64

Districts with Lower Poverty 

( -SD)
30 50.55 58.00 64.58 52.04 232.18 287.48 312.67 190.79

Source: Computed using Bhalla and Singh (2010, 2012), Census of India (various years) 
and Chaudhuri and Gupta (2009).

Irrigation relatively higher among the districts whose average GIAGCA is below 
the average GIAGCA of 178 districts than in case of districts whose GIAGCA 
is above the average GIAGCA (see Table 3). It shows that irrigation has many 
impacts on rural poverty reduction.

Similar to studying the relationship between the GIAGCA on rural poverty, we 
have also made an attempt to find out whether the irrigation area per thousand 
rural populations (IAPTRP) has any association with the rural poverty for this 
time period in 178 districts. It is cleared from the Table 4 that districts with 
lower poverty have more IAPTRP than districts with medium poverty and sever 
poverty for four time-points. This shows that there is an inverse relationship 
between irrigation and rural poverty. Hence, on the whole, one may not be able 
to judge decisively whether these variables play better than other factors from 
this descriptive analysis. Therefore, to make comprehensible of the link between 
irrigation and poverty, the independent relationship between poverty and other 
poverty determinants variables has been estimated by using simple and multiple 
regression analysis in the following section.

Irrigation and poverty nexus

As was pointed out earlier, each of the variables that have been taken up for study 
would in one way or the other influence the rural poverty reduction. In order to 
find out the relationship between PRP and other poverty determinants variables 
multiple regressions has been used keeping PRP as dependent variable and other 
variables as independent variable for the year 2000-01. The regression analyze 
also made to identify and understand how the base level variables influencing rural 
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poverty. Therefore, four types of multiple regressions have been used treating PRP 
as dependent variable and other variables as independent variables with time 10, 
20 and 30 years lag which is presented in Table 5. 

It is understood from the regression result that the R2 which is estimated to be 
0.405 which implies that about 40% of the variations in rural poverty can be 
explained by the variables included in the regression analysis in 1970-71 (with 30 
years’ time lag). Similarly, 45% in 1980-81 (with 20 years’ time lag), 40% in 1990-
91(with 10 years’ time lag) and 44% in 2000-01 (without time lag) of the variation 
are explained on rural poverty. It is found that the variation of rural poverty is 
high with 20 years’ time lag which is in the year 1980-81. This is because of 
more emphasis was given for irrigation development during Fifth Five Year Plan. 
The results showed that all the variables have determined rural poverty variation 
in 2000-01 which is expected in this study. It is pointed out that the strength of 
relation between irrigation rural poverty higher as lagged variable than normal 
variable. Except irrigation variables, no other poverty determinant variables show 
expected and significant result as lag variable for all the time lag. Irrigation is 
increasingly and significantly influencing the rural poverty in both as lag variable 
as well as normal variable. The coefficient of irrigation, which is represented by 
GIAGCA, is negatively and significantly associated to PRP in determining rural 
poverty. It means, as the irrigation increases, there is a decrease in rural poverty. 
One percentage of increase in irrigation reduces 41% of rural poverty in 1970-71 
(with 30 years’ time lag). Likewise, irrigation reduces 37 per cent, 30% and 24% 
of rural poverty during 1980-81 (with 20 years’ time lag), 1990-91(with 10 years’ 
time lag) and 2000-01(without time lag) respectively. The second most important 
variable in reducing rural poverty is wage rate. Due to increased wage rate, income 
of the rural people increases, consumption increases and then living standard of 
the people increases and thus reduce rural poverty. The regression result showed 
that wage rate has reduced 40 per cent, 29 per cent, 08% and 11% of rural poverty 
in 1970, 1980, 1990 and 2000 respectively.

The regression coefficient of road suggest that for one square kilometer increase in 
road facility would lead to reduce of nearly 08 per cent, 03 per cent, 22% and 28% 
of rural poverty, while in case of ELEC the rural poverty reduce 07 per cent, 15 
per cent, 03% and 19% of poverty during the same period. Recalling the previous 
discussions, road infrastructure can be expected to positively affect agriculture. 
The estimated coefficient of electricity variable (ELE) is negatively associated 
but is statistically insignificant in determining the PRP. Electricity infrastructure 
undoubtedly enters the production directly as intermediate input. More specifically, 
it is a part and parcel of irrigation activity, wherein improvement in access to 
electricity brings about substantial improvements in irrigation facilities.
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Table 5: Factors Determine Rural Poverty-178 Districts

Independent 
Variables

1970-71 1980-81 1990-91 2000-01

CI 0.065ns 
(0.042)

0.147b 
(0.074)

0.068ns 
(0.061)

0.016ns  
(0.042)

ELEC -0.076ns  
(0.077)

-0.155b 
(0.066)

-0.037 ns 
(0.066)

-0.191a  
(0.077)

GCAPTRP -0.002ns 
(0.002)

0.007d 
(0.004)

0.001ns 
(0.004)

0.003d  
(0.002)

GIAGCA -0.416a 
(0.047)

-0.377a 
(0.074)

-0.309a 
(0.005)

-0.240a  
(0.047)

LITE -0.123ns 
(0.082)

-0.011ns 
(0.095)

-0.028ns 
(0.093)

0.145b  
(0.082)

ROAD -0.087a 
(0.051)

-0.030ns 
(0.087)

-0.220ns 
(0.072)

-0.285a  
(0.051)

WAGE -0.400ns 
(0.038)

-0.292ns 
(0.352)

0.080ns 
(0.139)

-0.119a  
(0.038)

CONSTANT 40.435a 
(8.446)

30.680a 
(9.230)

42.538a 
(9.159)

70.454a  
(8.122)

R2 0.405 0.454 0.405 0.445
Adjusted R2 0.381 0.432 0.381 0.422
D-W 1.684 1.722 1.653 1.860
F 16.551 20.208 16.558 19.495
N 178 178 178 178

Note: a, b, c and d are significant level at 1, 5, 10 and 20% respectively, figures in the 
brackets are Standard Error, and ns: not significant.

Source: Computed using Bhalla and Singh (2010, 2012), Census of India, Office of the 
register General and Census Commissioner, Ministry of Home Affairs, GOI, New Delhi 
(various years), Agricultural Wages in India, GOI (various years) and Chaudhuri and Gupta 
(2009). 

This result goes in tune with the large body of literature which does concede to 
the fact that irrigation influences agriculture output significantly and reduce rural 
poverty. On the whole, the regression analysis suggests that along with irrigation 
other poverty determinants variables are also important in reducing the rural 
poverty without time lag.

In one hand, development of irrigation cannot make a significant impact 
instantaneously on rural poverty in any given region. Irrigation benefit flows on 
certain pathways to finally make an impact on the poor people, which normally 
take time. Irrigation availability initially changes the land-use pattern, including 
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its intensity; increases the adoption of technological inputs and then brings 
changes in cropping patterns from low-value to high-value crops; improves the 
cropping intensity; and then increases the production and productivity of crops. 
These changes increase not only the demand for labor but also the wage rate for 
agricultural laborers, among whom the incidence of poverty is very high in rural 
areas. The increased production of foodgrains owning to irrigation development 
also helps the rural poor to afford the mat a cheaper rate, which ultimately helps 
them to cross poverty barriers. This entire process cannot take place instantaneously 
after the introduction of irrigation in any region. On the other hand, it is observed 
that among the entire input variable, irrigation plays very crucial role, in multiple 
regression, to reduce rural poverty during without time lag and much more with 
time lag for four time points. Therefore, it is necessary to use irrigation as a lagged 
variable in the regression analysis to capture its real impact on rural poverty. 
Keeping this in view, we have estimated regressions separately, treating irrigation 
with without lag (PRPt= α +b1GIAGCA), with 10-year time lag (PRPt= α + b1 
GIAGCAt – 10), 20 years’ time lag (PRPt= α+b1 GIAGCAt – 20) and also 30 
years’ time lag (PRPt= α+b1 GIAGCAt – 30). 

Table 6: Impact of Irrigation (GIAGCA) on Rural Poverty: Linear Regression 
Results

PRP = a+b1 GIAGCA Results arrived using the data of 178 districts
Constant Slope R2 Adjusted 

R2
N

PRP = f(GIAGCA) 39.570a   
(2.450)

-0.262a 
(0.049)

0.143 0.138 178

PRP = f(GIAGCAt-10) 42.75a   
(1.980)

-0.381a 
(0.043)

0.310 0.307 178

PRP = f(GIAGCAt-20) 41.740a   
(1.738)

-0.438a 
(0.044)

0.358 0.355 178

PRP = f(GIAGCAt-30) 40.090a  
(1.586)

-0.489a 
(0.048)

0.368 0.364 178

Note: Note: a, b, c and d are significant level at 1, 5, 10 and 20% respectively, 
figures in the brackets are Standard Error, and t, t-10, t-20 and t-30 are time lag.

Source: Computed using Bhalla and Singh (2010, 2012) and Chaudhuri and Gupta 
(2009).
The results show that the strength of impact of irrigation on reducing the rural 
poverty is much better when compared to the regression results computed treating 
irrigation without any time lag (see Tables 6). However, the strength of regression 
coefficients and the R2 has been increasing over time even when irrigation is used 
as a lagged variable in the regression analysis. This shows that the irrigation is 
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very important in reducing rural poverty today in India. Therefore, one cannot 
completely discard the relevance of irrigation in reducing rural poverty because 
even today when irrigation availability reduces due to monsoon failures or other 
reasons, the production of food grains and other agricultural commodities declines 
sharply, which results in increased food inflation, causing deep distress especially 
for the rural poor (Narayanamoorthy, 2001). It is also clearly shown in the Figure 
5.1 that PRP reduces as irrigation increases in a fluctuating manner over the period.

Fig. 1. District wise Poverty Irrigation Nexus

The reduced strength of regression coefficients of irrigation over time can be 
attributed to a few important factors. First, like the rural non-agricultural income 
(earnings) which is confirmed by various studies (Vaidyanathan, 1994b; Nayyar, 
1996; Hussain, 2006; Binswanger-Mkhize, 2013)? This possibly could have 
dampened the relationship between irrigation and rural poverty. Second, looking 
from another angle, various anti-poverty programs implemented in the late 1970s 
might have been another factor in reducing rural. On the whole, one can say from 
the above information that the decline of a relationship between rural poverty and 
irrigation is possibly more due to significant increase of rural non-agricultural 
income than due to agricultural income during the last two decades. 

Conclusion
The main objective of the study is to analysis the impact of irrigation on rural 
poverty across districts of India. For this study, 178 districts from 13 states of 
India have been taken. Both descriptive and regressions analysis have been 
used for the study. Simple and multiple regressions have been used considering 
PRP as dependent variable and other selected poverty determinant variables as 
independent variables with time lag and without time lag for analyzing. The 
descriptive analysis results that the PRP is relatively high for those districts whose 
percentage of gross irrigated area to gross cropped area (GIAGCA) is below the 
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average of 178 districts than those whose GIAGCA is higher than the average. The 
PRP is also found to be relatively high for those districts where the irrigation area 
per thousand rural populations (IAPTRP) is below the average of 178 districts. 
This indicated that there an inverse relationship between irrigation rural poverty.

The important findings from the both simple and multiple regressions analysis are 
that base level irrigation impacts in alleviating rural poor better than the without 
base level irrigation. It is understood that irrigation infrastructure will not results 
on reducing rural poverty immediately but it will take some time to influence the 
rural poverty reduction. We came to conclude that among the selected poverty 
determinants variables, irrigation is predominantly impacting on rural poverty 
which is expected in this study. The results demonstrate not only in descriptive 
analysis but also in regressions that irrigation is one of the most important factors 
in reducing/influencing rural poverty. 

 Next to the irrigation, agriculture wage rate is playing major role in influencing 
rural poverty. Other poverty determinant variable like cropping intensity (CI) 
shows inverse relationship but not significant factor. Percentage of village 
electrified (ELEC) shows significant and positive association in reducing rural 
poverty. Gross cropped area per thousand rural populations (GCAPTRP) is 
decreasing over the time but significantly influencing rural poverty. Percentage of 
rural literacy (LITE) is not significant. Road is associated with inversely but not 
significant as is expected for the time periods. On the whole the all these selected 
poverty determinants variables are influencing in rural poverty alleviating. Among 
the all, irrigation is more importantly and predominantly influencing rural poverty. 
However, we cannot say that irrigation infrastructure is the only one which reduces 
rural poverty, there are many other variables like, government progammes in 
poverty alleviation and employment generation, NOGs, institutions, etc. are also 
responsible for reducing poverty. 
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