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Study Background 

Agriculture in India as a whole has made remarkable progress over the past three decades. The average 
annual growth recorded in agriculture and allied sectors (forestry, and fishing) during the post reform 
years 1992-93 to 1999-2000 was 3.9 percent compared to 3.6 percent in the period 1980-81 and 1991-92 
(at 1993-94 prices). Even if growth in food grains, the most dominant segment of crop agriculture, 
decelerated from 2.9 percent to 2 percent in the post reform period (while population growth rate is 2.1 
percent, according to the population census of 2001), there has been a high growth maintained in wheat 
(3.6 %) and even rice (2.2 %) leading perhaps to the problem of excess stock of food grains (nearly 44 
million tons). Robust growth in food grains production, despite below-normal rainfall in some regions, 
characterized 1999-2000, yielding a record food grains output of 208.9 million tons (GoI 2001). During 
the last 10 years (1990-2000), food grains area has ranged from 123 million hectares to 130 million 
hectares, the inter-year variation being influenced by weather conditions.  

Despite these achievements, the productivity of a large part of irrigation systems remains severely 
constrained by inadequacy of some or all inputs. Such low-productivity areas are characterized by 
persistent rural poverty. The distribution of the benefits from irrigation development is thus largely 
skewed and unequal. While the determinants of low productivity are numerous and complex, they are to a 
large extent associated with poor performance of many of the established irrigation systems, which causes 
low, inequitable, and unreliable water supplies in those areas1.  

The overall goal of irrigation development in India has been the improvement of national food 
security, rural and agricultural development and economic growth. Starting from the First Plan period, 
huge investments in canal irrigation have been made to achieve these objectives and important results 
were no doubt obtained. Irrigation has become the ‘prime engine’ in agricultural production and 
significant strides have been made in poverty reduction. Yet, entrenched pockets of poverty persist in 
many states, which raises serious questions about intervention strategies in the face of systemic poverty. 
Though the importance of irrigation is well recognized by several studies, irrigation-poverty linkages 
have not been studied in a greater depth. 

However, over a period of time it is increasingly felt that investments in irrigation systems alone 
were not enough; the management of systems was crucial too. It became apparent that the operation and 
maintenance of the irrigation system and allocation of available water largely determine irrigation 
performance and  the extent to which the objectives of irrigation development are being met. Research 
has shown that in India, irrigation performance of large and medium scale irrigation projects in general, 
has been poor. Historically, these systems have been managed by the state with little participation of the 
users. Irrigation administration has become highly centralized and supply-oriented at the discretion of 
government agencies. In order to improve irrigation performance in India, irrigation sector reforms have 
been taken up since the last decade, decentralizing management and devolving power to the users 
concerned. The effects of these changes on the efficiency and equity of water use are not yet clear: 
especially with regard to poverty, the linkages between irrigation performance, management reform and 
poverty alleviation have hardly been assessed. 

                                                 
1 Low-productivity regions are located largely in the tail- end areas of government-managed irrigation systems in most parts of 
India. However, the level of poor performance varies from Bihar and Uttar Pradesh to the Krishna Delta System in Andhra 
Pradesh and Vishweshwaraiah Canal System in Karnataka.  
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Objective 

The overall goal of the proposed study is to promote and catalyze equitable economic growth in rural 
areas through pro-poor irrigation interventions in the participating DMCs (including Bangladesh, the 
People’s Republic of China [PRC], India, Indonesia, Pakistan, and Vietnam). The immediate objective is 
to determine what can realistically be done to improve the returns to poor farmers in the low-productivity 
irrigated areas within the context of improving the overall performance and sustainability of the 
established irrigation schemes. 

This report synthesizes the findings of  a two-year study in India focusing on the states of Andhra 
Pradesh and Madhya Pradesh as part of a six-country research project led by the International Water 
Management Institute (IWMI) and supported by the Asian Development Bank. The central research 
issues in this context are “whether and to what extent irrigation development and past irrigation 
management practices have contributed towards achieving the broader goal of socio-economic upliftment 
of rural communities, and if it has not, then, what are the causes of under-achievements and how have 
these affected the lives of the poor in rural agricultural communities.” 

In order to ensure comparability of results and findings across six countries and diverse contexts 
within countries, the following hypotheses were framed at the inception of the project: 
 
1. Command areas of specific canal reaches receiving less irrigation water per ha have lower 

productivity and a higher incidence of poverty. 
2. Under existing conditions, small, marginal and poor farmers receive less benefits from irrigation 

than large and non-poor farmers. 
3. The greater the degree of O&M (Operations and Maintenance) cost recovery the better the 

performance of irrigation management. 
4. Effective implementation of PIM/IMT (Participatory Irrigation Management/Irrigation Management 

Transfer) leads to improved irrigation system performance, which in turn reduces poverty. 
5. An absence of clearly defined water allocation and distribution procedures, and absence of effective 

and clear water rights (formal and informal) adversely affects the poor more than the non-poor. 
6. There is scope for improving performance of irrigation systems under existing conditions, with 

effective and improved institutional arrangements. 

Elaborate framework for research was developed and the conceptualization and work plan was 
developed for the six-country study by IWMI2. The national partners were advised to follow the 
guidelines with some modifications as suitable to specific country contexts. These were further refined 
through a series of workshops at national level and a regional workshop. 

The focus of the study was on selected representative low productivity irrigated areas with an 
emphasis on identifying and assessing a set of appropriate economic, financial, institutional governance 
and technical interventions at field and system levels and framework as far as they affect the poor’s 
access to water resources. 
The study employs both qualitative as well as quantitative methods of analyses though the emphasis is on 
in depth quantitative analysis. 
                                                 
2  See International Water Management Institute (2001) Inception report and draft work plan, IWMI, Colombo 
(mimeo). 
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PART  I 

Poverty and Irrigation in India 

1.1. INTRODUCTION 

In spite of a substantial natural endowment of water resources in India, their utilization has remained un-
even. The country as a whole is likely to reach a state of water crisis before 2025, with significant water 
scarcity being experienced already in some regions of the country. The economy is no longer 
predominantly dependent on agriculture, yet, about two-thirds of the population living in rural areas do 
depend on it for their livelihood. Irrigated agriculture in this context has become the ‘prime engine’ of 
agricultural production. Paradoxically, food grains surplus co-exists with chronic and absolute poverty. 
Significant strides have been made in poverty reduction both in rural and urban areas. However, 
entrenched pockets of poverty persist in many states which raises serious questions about intervention 
strategies in the face of systemic poverty. 

This part of the report is in the nature of a literature survey to establish the present state of 
knowledge on the impact of irrigation/management on poverty, with a specific focus on irrigated 
commands of major and medium irrigation projects in India. This forms the first foundation component of 
the study. 

The literature review examines previous studies on impacts of irrigation/management on poverty, 
and linkages between irrigation and poverty in the background of a wider canvas. While doing so, a 
discussion on water-related institutions, policies, regulations, water charges and recovery, water related 
laws are not included  as they form a substantial part of the second foundation component of the studies 
on institutional arrangements for irrigation management in India. 

The literature survey is based on published and mimeographed materials collected from several 
libraries and state governments and government of India offices. Interactions with a number of 
government officials and researchers helped us in organizing the report and synthesising diverse aspects 
in a coherent fashion. 
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1.2. HISTORICAL AND CONTEXTUAL FRAME 

The early history of the Indian economy, ever since the colonial rule roughly through the first half of the 
post-independence period, was punctuated with recurring famines, droughts and floods. ‘Vagaries of 
monsoon’ was the explaining phrase for fluctuations in GDP. From 1970 onwards the scenario changed 
as the Indian economy was no longer prominently driven by fluctuations in agricultural GDP. Bad rainfall 
years in 1987-88 and 1991-92 did not negatively affect the GDP unlike the earlier drought years (1957-
58, 1965-67, 1972-73 and 1979-80). This trend to a great measure was a result of the extensive irrigation 
infrastructure created in the country through massive investments, and also because of the dwindling 
influence of agriculture itself on the GDP. The share of agriculture which stood at 55 percent of the GDP 
in 1950, had dropped to 26 percent in 1999. The GDP growth rate of 3.5 percent per annum before 1973-
74  improved to 5 percent per annum thereafter indicating better economic performance in the latter half 
of the post-independence era. However, this does not undermine the crucial importance of agriculture in 
the Indian economy. Though lagging behind some of the Asian ‘Tigers’, India has made impressive 
strides in the agricultural sector and achieved self-sufficiency in food grains production. Agriculture is 
still the mainstay of  60.23 percent of the population living in rural areas and it will continue to be so. 
Fully 46.66 percentof the rural population is self-employed in agriculture and allied activities and 13.5 
percent are agricultural laborers. However, there is inter state variation among the rural poor: 38.5 percent 
come under self-employed in agriculture followed by 23.32 percent agricultural laborers (Pant and Kakali 
2001). Thus agriculture still contributes to the lion’s share of total employment in India. Dandekar(1981), 
holds the view that the growing disparity between agriculture and non-agriculture sectors in per capita 
GDP arises primarily from the structural features of the Indian economy. Despite this disparity the 
population does not move from agriculture to non-agriculture.  “Agriculture is the parking lot for the 
poor” in India (Dandekar 1994).   

Growth and equity are well-recognized objectives of national policy as reflected in the Five Year 
Plan documents and policy statements. However, one of the most hotly debated issues in the Indian 
context has been whether the growth process has actually benefited the poor (Panda 2000). The 
theoretical and empirical explorations in development studies have long engaged the attention of 
academia on the distributional aspects of economic growth. This was sought to be understood in terms of 
the inter-relationship between economic growth, income inequality, poverty and welfare among the 
various regions and the constituent socio-economic groups at the national and international levels. 
Abundant literature on poverty-related aspects thus sprang up both at macro and micro levels. The 
literature on poverty-related issues can be broadly classified into four overlapping time periods: i) the 
initial decades of independence up to 1968, ii)the  green revolution period up to 1980’s, iii) the pre-
economic reform decade of 1980-1990 and iv) the post economic reform period from 1991 onwards. 
Contextual developments in the country, to an extent also, prompt segregation into these four periods 
during which the literature on poverty-related issues had continued to evolve. In the initial period, studies 
on inequality and poverty had a major focus on the aspects of measurement. Rich statistics have been 
accumulated on income and consumption ever since the National Sample Survey (NSS)  started collecting 
data. Several of the studies were based on NSS data during that period but had to make necessary 
adjustments for estimation. Social scientists joined the fray by measuring poverty based on per capita 
calorie requirements. On the socio-economic front the thrust in the initial years was on institutional and 
agrarian reforms as well as expansion of the agrarian base. The principles of ‘Democratic Socialism’ saw 
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greater degrees of state intervention for the welfare of the people. The zamindari (landlord-tenant) system 
and the intermediary tenures, which existed during that time covering 40 percent of the cultivated area 
were abolished. Tenancy Laws were enacted in several states providing security of tenure to the tenant.  
Roughly two million agricultural co-operatives came into existence and the credit provided by them 
increased from 8 percent of total borrowings of cultivators in 1950 to 30 percent by the mid-1960’s 
(Radhakrishna 1993). 

However, during this period the underlying trend of growth remained modest and was based more 
on area expansion than on improvement of yield. While the gross irrigated area increased from 22.6 
million hectares (m ha) in 1950-51 to 32.7 m ha in 1966-67, the fertilizer consumption per hectare – an 
indicative index of technological change – was only 7 kg per hectare in 1966-67 (Rao 1996). By this time 
several studies on poverty attempted to determe the number of people below the poverty line (BPL) based 
on income or consumption. Ahluwalia (1978) examined the trends in the incidence of poverty for 14 
different years for the time period 1956-57 to 1973-74 for India as a whole and for individual states. He 
adopted both Sen’s poverty index (Ps) and the traditional head count method in his analysis. Though a 
significant time trend was not visible, he found a statistically inverse relationship between rural poverty 
and agricultural performance for India as a whole. The same relationship was also observed in different 
states. 

The next period up to 1980 was broadly the phase of the ‘green revolution’, which started in 1965 
and continued through the early 90’s. Following Kuznet’s findings that income equality takes an inverted 
‘U’ shape as the economy grows, some scholars claimed that the poor hardly gained from the ‘green 
revolution’, while many others found evidence of the “trickle down” phenomenon. Evidence on the 
distributional changes accompanying growth is mixed, but historical evidence for a number of countries 
shows only gradual change over fairly long periods. In India, the income gini coefficient remained almost 
constant from 1951 through 1992, with a mean of 32.6 and standard deviation of 2.0 (Li et al. 1998). The 
sectoral composition of growth also makes a difference for poverty reduction. Ravallion and Datt (1996) 
provide evidence for India that faster agricultural growth is strongly and unconditionally associated with 
both urban and rural poverty reduction. 

Lipton and Longhurst (1989) cite the example of Indian Punjab to illustrate the dramatic 
transformations that have occurred with the widespread adoption of green revolution technologies. They 
opine that modern varieties do reach small farmers, reduce risk, raise employment and restrain food 
prices. Yet, the benefit in terms of poverty reduction appears to be modest. They observe that the poor are 
increasingly land-poor and dependent on wage labor. They argue that the benefits to the poor as 
consumers, (low food prices) are captured largely by their employers, who can pay lower wages. The 
green revolution phase was signified by desperate attempts to make a breakthrough in domestic food 
production. With the spread of high- yielding varieties, agricultural production showed a dramatic upward 
trend from 24 million tons in 1950 to 31 million tons in 1966, 43 million tons in 1972 and further 54 
million tons in 1979.  The gross irrigated area increased from 33 m ha in 1967 to 52 m ha in 1984 and 
over the same period, fertilizer consumption increased from 7 kg / ha to 45 kg / ha. 

Rural poverty in India declined from 56.44 percent in 1973-74 to 53.07 percent in 1977-78. In the 
70’s, strategies for poverty eradication were part of a larger belief in the importance of ‘growth with 
redistribution’. The production cum technology approach was supplemented by several interventions by 
the government to provide food and employment security to the poor.  However, they remained as modest 
relief measures. In spite of wide ranging interventions and the green revolution, the poor appear to have 
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continued under considerable economic pressure. The per capita annual availability of food grains 
remained at 161 Kg during 1976-80 like in 1956-60 (Rao 1996). Although technology made an important 
difference for poverty reduction it was not the only contributing factor. Institutional change, sometimes 
responding to technological change and sometimes to government policy or social pressures, was also 
important. (Bussolo and O’Connor 2002). 

From the early 1980s’ phase of fiscal belt-tightening and interventions, the policy moved away 
from redistribution and basic needs towards structural adjustments and market-oriented economies.  
Poverty as such was given a relatively low priority during the 1980s (Gita Sen 1999). There is ample 
evidence to show that the rate of decline of poverty was higher in the 1980’s than in  the 1970’s. This can 
be attributed to higher growth in agricultural production, slower growth in food grain prices and the 
presence of safety nets. The safety nets are in the form of drought and flood relief programs (during the 
years of natural calamities) and the public distribution system (PDS) for basic commodities during the 
1980’s. The GDP growth rate increased to 5 percent in the 1980s when an expansionary fiscal policy was 
adopted together with limited trade liberalization.  However, this could not be sustained for long and  led 
to a major balance of payments crisis in 1991. The crisis during 1991 arose out of excessive public 
spending and large and inefficient public sector functioning during the 1980s. Gaurav Datt (1999) 
estimates a mixed picture of moderate decline in urban poverty rates, but relatively unchanging levels of 
rural poverty after the economic reforms from 1991 onwards, which he surmises was because of  a 
differential growth in average living standards in urban and rural areas. After 1993-94 not many studies 
on poverty are available. However, the latest official statistics shows that rural poverty is coming down 
compared to urban poverty in states like Andhra Pradesh. Detailed literature review on poverty and 
irrigation is presented in the following sections.  
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1.2A. RURAL POVERTY IN INDIA 

Poverty is an age-old phenomenon in the Indian sub-continent.  Evidences on Poverty in India in the late 
18th century and 19th century vividly portray the then existing socio-economic environment and the 
mercenary impact of alien rule in accentuating the poverty of the masses.  However, rigorous estimates on 
poverty started after independence.  “It took 20 years for the national poverty rate to fall below – and stay 
below – its value in the early 1950s” (Revallion and Datt 1996). However, the absolute number of poor in 
the country still remains high accompanied by glaring regional imbalances. 

A quick review of literature on rural poverty in general cannot be avoided here for, aspects of 
irrigation, agriculture and poverty are significantly embedded in the researches on rural poverty in India. 
 

i) Early decades of independence upto 1968 

There are two literature surveys on rural poverty related to the time periods of early decades of 
independence upto 1968 and the other upto 1980s. The first one  is on poverty, income distribution and 
development (Sastry 1980) and the second on rural poverty (Thakur 1985). In the introduction, Sastry 
traces the debate on development, economic growth, income distribution and inequality in different 
countries and sets the stage for the literature survey on income and expenditure inequality in India.  In the 
absence of official figures on income distribution in the early stages, several organizations and individual 
scholars tried to arrive at the pattern of distribution on a wider base.  Some of them were based on 
consumer expenditure (from National Sample Survey (NSS) data) and others defined size distribution of 
personal incomes based on some simple hypotheses on saving behavior. 

Absolute poverty adopting an objective boundary line called the BPL (below poverty line)  
became the frame of reference for several empirical studies measuring poverty.  The BPL is defined in 
terms of per capita household consumer expenditure. Some of the important studies in this context often 
quoted are by Minhas (1970), Tiwari (1968), Ojha (1970), Dandekar and Rath (1971), Bardhan (1979).  
Minhas was criticized for underestimating the poor falling below the poverty line by excluding the 
expenditure on health and education.  Dandekar and Rath’s study became controversial because of the 
revisions they made to NSS Consumer expenditure data of 1967-1988, and also for their use of national 
income deflator for the conversion of current price data into 1960-61 prices.  Dandekar (1981) pointed out 
that their study of 1971 used the classification of the household on the basis of per capita monthly 
expenditure for calculating incidence of poverty, and not per capita caloric availability which was linked 
to the assessment of under nutrition. Ever since 1970s India has been predominantly concerned with 
income poverty. This began with the working group (GOI 1962) of economists set up by the Government 
of India to decide the extent of poverty in the country. It set the trend for defining and measuring poverty 
by using either income or consumption. 

A brief annotated reference of some of the important studies pertinent to the period 1950s to 
1980s is given in table. 1.2.1. The literature survey shows that the concern of researchers was more on 
‘measurement’ and ‘methodologies’ for estimating poverty. While measuring poverty in the early 
decades, the regional variations were not taken into account by researchers in estimating prices of food 
items and other requirements. 
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In the 1950s and 1960s development was viewed as linked to high rates of growth in aggregate 
and per capita incomes by national leadership as well as aid-giving agencies. While attempting 
reformatory measures like abolition of Zamindari system, tenancy legislations, etc., during the First Five -
Year Plan period, agriculture got a clear policy direction which to an extent benefited the poor. However, 
‘trickle down’ theory fortified the approach of aggregate growth.  The assumption was that reduction of 
poverty could only be tackled after a certain level of attainment of GDP (Graffin 1976). 
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Table 1.2.1 Rural Poverty: Literature trends upto 1980. 
 

Study topic (author/year) Study objective: key research 
issues/questions explored 

Hypothesis tested Summary of findings/conclusions List of recommendations 

Early decades of Independence upto 1968 
Poverty and economic development (Sen 
1975); Poverty in India: then and now 
1870-1970 (Dantawala 1973); The writings 
of Dadabhai Naoroji, Karl Marx, RC Dutt, 
GU Joshi, AO Hume and Digby; see Indian 
economic through: Nineteenth century 
perspectives (Ganguly 1977), towards a 
reinterpretation of nineteenth century Indian 
economic history (Morris 1968) 

  The debate on Indian poverty in the 
19th century brought out the socio-
economic conditions of the time and 
mercenary impact of alien rule in 
accentuating the poverty of the 
masses. 

 

Study Group 1962 – Fixation of per capita 
consumption in India 

  The study group recommended Rs. 
20/- per month at 1960-61 prices 
(excluding expenditure on health 
and education) as per capita 
consumption. This was adopted as 
the poverty line. 

 

The inequality of Indian incomes (Lydall 
1960) 

Estimation of distribution of 
income for the year 1955-56 

Assumed that Pareto Law of 
distribution applies to India like 
most other countries. 

The exercise was conducted by 
linking income tax data with 
consumer expenditure figures from 
NSS data. 

By comparing the pre- and 
post- fractile shares of In 
income tax in India with UK 
concludes that the final 
distribution of real income is a 
good deal more unequal in 
India.  

A note on the derivation of size distribution 
of personal household income from a given 
size distribution of consumer expenditure 
(Iyengar & Mukeherjee 1961) 

Estimation of distribution of 
household income for the years 
1951-52, 1943-54,1956-57 

 Used NSS data ad data from RBI for 
estimations. The conclusion was that 
the top 10% and bottom 50% of 
population increased their share in 
total income. Inference was that the 
position of middle income group 
worsened. 

 

RBI study (1963) Analysis of income structure in 
three groups of household with 
different income structure 

Unrelated data from different 
sources used to build a 
meaningful pattern. Relied on 
integrating NSS and RBI data 

Contrary to general impression, the 
degree of inequality in income 
distribution in India was not found 
to be higher than in some advanced 
countries. 

It was at variance with other 
empirical studies conducted 
before. Criticized for lack of 
concept, incorrect use of NSS 
data, methodological errors, 
(the equity of Indian incomes 
in India, Ranadive 1965)  
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Patterns of income distribution and 
savings (Lokanathan 1967) 

Size distribution of income for the 
country as a whole was estimated. Study 
income distribution was conducted in 
1960 and study on savings in 1962 and 
both were put together 

 Results of the two studies showed that 
upto 1% of the rural households had a per 
capita income which was 12 times the per 
capita income of the poorest 5% of the 
households. A similar pattern was 
observed for urban areas also. 

 
 

Pattern of income distribution in 
India 1953-54 to 1959-60 (Ranadive 
1968) 

Study on trends in income distribution Kuznet’s hypothesis 1. The income structure in India is 
comparable to that in other under- 
developed countries. Greater income 
inequality observed in India also 
compared to developed countries. 

2. Ten years of planning had no impact 
on the income tax structure narrowing 
inequalities. 

 

Distribution of Income: Trends since 
Planning (Ranadive 1971) mimeo as 
quoted in (Sastry 1980) 

Estimation of various measures of 
inequality for income and consumption 
expenditure 

Measures of inequality 
covered were (i) the concen-
tration ratio (ii) standard 
deviation of logarithms 
(iii) Co-efficient of variation  
and iv) share of lower and 
higher deciles 

The study covered income and 
expenditure separately both for rural and 
urban areas separately. 

 

A configuration of Indian Poverty. 
Inequality and levels of living (Ojha 
1970) 

Poverty Estimations Adopting calorie norm of Rs. 
2,250 per capita, the study 
assumes 66% of the calories 
obtained from food grains, 
cereals and pulses in urban 
areas and 80% in rural areas. 

The study looks at both rural and urban 
poverty for the year 1960-61 and at rural 
poverty for the year 1967-68. 

Concludes that 70% of the rural 
population for the year 1967-68 
were below the level of 
minimum food grain 
consumption. The study 
excluded expenditure on health, 
education and housing. 

Poverty in India (Dandekar 1971) 
and Nilakanth Rath . 

Estimation of poverty, review of 
developments and future projections and 
policies. 

 Used NSS data without corrections. 
Asserts that the growth of economy was 
slow and small gains of development 
were monopolized by richer sections. 
Cautioned at the possible widening gulf 
between rich and poor. 

It was estimated that in 1960-
61, about 33.12% of rural 
population and 48.64% of 
urban population lived on diets 
inadequate in terms of calories. 
Rich have to bear the burden if 
solutions to poverty are viewed 
from the framework of private 
property. 

On the minimum level of living of 
rural (Bardhan 1970). 

Estimation of poverty  Time series profile of the rural and 
urban poor showed a sharp rise in 
incidence of poverty over time. 

The findings were in contrast to 
those of Minhas,. Main 
objection to the study was for 
using agricultural labor 
consumer price index for 
deflating the consumption of 
rural poor. 
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Rural poverty land distribution and 
development (Minhas B S 1974) 

Estimation of poverty.  Based on figures recommended by 1962 
study group. Estimated that the poor 
decreased from 173 million in 1956-57 
to 154 million in 1967-68. He took 
lower figure of Rs. 200 per annum 
(BPL) for rural population. 

Expenditure on health, 
education were not taken into 
account and hence the 
estimates were criticized as 
under estimates. 

Inequality and poverty in rural India 
(Bhatty 1974). 

Incidence of poverty among different 
rural occupational groups. 

Adopting both Sen’s poverty 
index and also the head 
count quantified incidence of 
poverty at different levels of 
per capita monthly income at 
1968-69 prices. The study 
used survey data of National 
Council of Applied 
Economic Research. 

Shows that the incidence of poverty is 
severe among agricultural laborers and 
least among non-agricultural work force 
in villages. 

Estimates of population figures 
of BPL were lower like 
Vaidyanathan’s (1974), when 
compared to Dandekar & Rath 
(1971) Minhas (1970) and Ojha 
(1970). 

Poverty in rural India: A 
decomposition analysis (Padmaja 
Pal et. al 1986). 

Assessing incidence of poverty among 
different sections of population in rural 
India.  

Based on 28th round NSS 
household budget data 
relating from  October 73 – 
June 74. 

The contributions of different categories 
to the overall poverty in rural areas were 
computed using head count ratio and as 
decomposable units as worked out by 
Chakravarthy (1984). 
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ii) The Green Revolution period upto 1980 

It was argued by Tyagi (1982) that, the estimates of poverty during 1960’s were ‘overestimates’ 
which got moderated over the years and they cannot be taken at their face value.  His analysis 
cautioned against the erroneous tendency to arrive at conclusions in establishing the relationship 
between the trends in rural poverty and agricultural growth in the country based on such figures.  
Contrary to what was deduced from NSS data by some experts, agricultural growth certainly had 
a positive impact on rural poverty.  The spectacular success of green revolution and the mounting 
evidence of its short-term and long-term impacts, which was clearly perceptible during that 
period, drove the policy makers to focus on technology-based strategies thereafter.  The 
production cum technology approach to agriculture supplemented by various policy measures like 
food and employment security to the poor, several targeted and area development programs 
improved the economic scenario of the country. Income poverty declined significantly between 
the mid-1970s and end 1980s, the period when India had a higher and stable trend rate of 
agricultural growth. Interestingly, green revolution could not however bring in higher growth 
rates of different crops except wheat and rice.  In fact, the growth rates were less in post-green 
revolution period (1966-85) than in the pre-green revolution times (1950-65) Hanumanth Rao 
et.al ,(1988) attribute this trend to the fact that green revolution was effective with only some high 
yielding crops confined to some areas and was unable to compensate for the slowing down trend 
in the expansion of area under crops. The green revolution has helped agricultural growth 
undoubtedly, but government initiatives were not commensurate with growth to distribute the 
benefits equitably.  Its impact was first felt in the states of Punjab, Haryana and Western Uttar 
Pradesh and later on gradually spread to the southern states of Andhra Pradesh and Tamilnadu. 

Researches on poverty continued during this period bringing in more refinements in 
measurement and tools.  Two of the important time series studies during this period were by 
Ahluwalia (1978) and Dutta (1980).  The paper by Ahluwalia establishing relationship between 
rural poverty and agricultural performance, triggered off several empirical researches on the 
subject.  Inverse relationships were observed in between the two variables, thereby asserting the 
‘trickle down’ mechanisms.  Based on the evidence from all over the country the findings of 
Ahluwalia’s study were as follows: 

 
a. No discernable trend observed between 1956-57 and 1973-74. 
b. Reduced incidence of poverty was associated with improved agricultural performance 

measured as an increase in the net domestic product in agriculture per head of rural 
population at 1960-61 prices and; 

c. There was no underlying time trend in the incidence of rural poverty.   
 

Many other studies, which followed lent support to the hypothesis while several others 
expressed reservations (Khan and Griffin 1979, Griffin and Ghose 1979, Bardhan 1985). 

The data on net domestic product was taken in yet another study (Balakrishna 1981) for 
the period 1974-75 and 1977-78 for arriving at the poverty trend.  This study found that the 
incidence of poverty was on a decline even in terms of absolute numbers during that period. The 
results of this study were in question because data from different sources and for different base 
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years was utilized for the calculations (Thakur 1985).  This period also witnessed a great deal of 
interest among writers on estimates of poverty (Neelakanth Rath 1996) reminds us that “till 1962-
73, due to the absence of quantity data on various items of food consumed in the annual survey 
reports (NSS), and subsequently due to the quinquennial surveys, scholars as well as the planning 
commission devised ways of updating the poverty line for a particular year to any later year in 
order to read off from the available, total per capita expenditure data, the poverty line at current 
prices and the incidence of poverty in that year.” 

 

iii) Pre-reform decade (1980-1990) 

The Government of India appointed a Task Force to work out projections of minimum needs and 
effective consumption demands in 1979.  Their recommendations formed the basis for the 
Planning Commission for estimating incidence of poverty since the Sixth Five-Year Plan.  
Poverty lines were fixed at Rs. 49.09 per capita per month for rural areas and Rs. 56.64 for urban 
areas at 1973-74 prices.  Thus, firstly their estimates were based on uniform urban and rural 
poverty lines in spite of the presence of inter-state differentials in prices within urban and rural 
areas, and secondly on the uniform upward revision of NSSO data (Pant and Kakali 2001).  The 
task force recommended an intake norm of 2435 calories. However, the difficulty in adopting an 
all India norm was not only because of its inability to account for inter-state variations but also 
because of the innate variations across the states in the food habits. Hence, examination of 
consumer expenditure patterns statewise, to identify separately for each state to decide which 
consumer expenditure level satisfies a given nutritional level intake norm, was thought of as a 
preferred method of assessing poverty. Mundle (1983), suggested the use of multiple poverty 
lines along with head count, for over a period to decide BPL.  

Three different poverty measures were used frequently in the literature (Martin Ravallion 
& Gaurav Datt 1996).  They are: 

 
1. The head count index to measure the incidence of poverty. 
2. Poverty gap index to determine the depth of poverty as well as its incidence and 
3. The squared poverty gap measuring the severity of poverty. 

 
Writing on the developments on the agricultural front Rao (1996), vividly portrayed the 

scenario of the decade and referred to two articles to reassert the economic view that dynamic 
agriculture brings in growth impulses in other rural sectors.  While the initial periods of 
independence witnessed distributive policies as marked by land reforms; the green revolution era 
though, opened up opportunities for human development by achieving self-sufficiency in food 
grains, could not better the prospects of the poor.  The period starting from 1980, however, could 
not offer much in terms of agricultural policy initiatives.  The dominant mood of policy makers 
was to achieve self-sufficiency in food grains at any cost.  As agriculture employs a large portion 
of the work force, all its policies borrowed a tinge of the anti-poverty programs (Desai 1993).  
However, the agricultural growth rate during 1980-90 was impressive than in any time after 
independence.  Three factors were found to be responsible for the trend: i) Expansion of area 
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under crops because of dynamic technologies ii) more impressive yield growth for not only food 
crops but also non-food crops indicating wider technology diffusion and iii) food grains output 
increased in several less developed and under-developed areas (Sawant and Achutan 1995). 
Further, private sector capital formation continued to be on an upward swing throughout the 
decade more than off-setting the decline in public sector capital formation (Mishra and Chand 
1995).  

One of the important conclusions in the context of inter-sectoral linkage and sectoral 
composition of economic growth, however, was that “the relative effects of growth within each 
sector, and its spill-over effects on the other sector reinforced the importance of rural economic 
growth to national poverty reduction”.  Both primary (agriculture) and tertiary (trade services, 
transport, etc) sector’s growth reduced the national poverty whereas growth in secondary sector 
(manufacturing) had no conspicuous impact (Ravillion and Datt 1996) and the decline of poverty 
from 53.07 percent  in 1977-78 to 39.03 percent in 1987-88 became possible because of the 
public distribution system. The inflow of food grains from rural areas was considerably checked 
because of food grains distribution, which was the single largest factor that contributed to the 
decline of poverty (Tendulkar and Jain 1995).  Thus, it will suffice to mention here that several 
tools were used in measuring poverty and several refinements were attempted to improve the data 
available.  Following are the type of parameters often used in poverty estimations i) head count 
ratio for incidence of poverty ii) Gini ratio for income inequality among population, iii) income 
gap ratio iv) Poverty gap ratio to understand depth of poverty, v) Sen’s index and vi) FGT index 
of poverty for assessing incidence, depth and severity of poverty. 

Robert Chambers (1988) was critical of the literature on poverty, which laid emphasis 
hitherto on numbers, NSS data, measurements and methods and called for a different approach to 
infuse a clear understanding of poverty issues from the poor themselves by adopting ‘role 
reversals’. 

“Yes, economic growth has the potential to reduce income poverty”, wrote Shiva Kumar 
(2002) “but equating growth with income poverty reduction is too simplistic. True, there is an 
association between economic growth and poverty reduction but this association is at best weak. 
In the latter half of the 1980s, for example, despite rapid economic growth, income poverty did 
not decline. Similarly all the states recorded significant declines in income poverty from the mid 
1970s to the end 1980s even though, the green revolution was limited in geographical coverage, 
and most states did not record any significant increase in agriculture value-added per head of 
rural population.”  

iv) Post economic reform period (1991 onwards) 

As pointed out earlier, the cumulative effect of excessive public spending in the previous 
decade though had brought down incidence of poverty, lead the country to an unprecedented 
economic crisis and large fiscal deficit.  Added to this India in 1990-91 was passing through a 
phase of political turmoil, exhausted foreign credit resources, and inefficient functioning of public 
sector undertakings.   

Immediate corrections were called for through economic reforms in 1991 which included 
fiscal, monetary and price reforms, opening-up economy to foreign investors, trade liberalization, 
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de-licensing and privatization.  These macro reforms had a salutary effect on the stand-still 
economy. 

Davendra Kumar and Kakali’s (2001) paper examined the impact of reforms on rural 
poverty and argued that the impact of reforms was not felt at the micro level. The paper examined 
the impact by using household income data from a survey of 33,230 rural households in 16 states.  
It was found that sharp increase of food grain and other prices as a result of input prices, the raise 
in the issue price of wheat and rice, and the decline of per capita expenditure on rural 
development programs were factors responsible for heightened poverty incidence during the first 
year of reforms.  The argument was that any reform affecting agriculture in India would have 
negative results and the rise in agricultural output would always have a positive impact in 
reducing rural poverty.  They concluded that providing irrigation facilities and other steps by the 
government to boost farm sector investments would go a long way in reducing rural poverty.  

According to the National Human Development Report (GOI 2002) “At National Level 
the incidence of poverty on the head count ratio declined from 44.48 percent in 1983 to 26.10 
percent in 1999-2000.  It was a decline of nearly 8.5 percentage points in the ten-year period 
between 1983 and 1993-94 followed by a further decline of nearly 19 percentage points in the 
period between 1993-94 and 1999-2000. While the proportion of poor in the rural areas declined 
from 45.65 percent in 1983 to 27.09 percent in 1999-2000, the decline in urban areas has been 
from 4.79 percent to 23.62 percent during the period”. Despite achieving a higher economic 
growth of 6 percent annually during 1990-98, the pace of poverty reduction slowed down in the 
nineties says the World Development Report 2000-2002.  However, the report said that more 
recently growth has accelerated and poverty has fallen.  The report like others highlighted the 
marked differences in poverty incidence within the country.  The report reiterated that poverty 
reduction would require faster growth which in turn required liberalization especially in 
agriculture, and better provision of physical and social infrastructure which is lacking in most 
deprived parts of India. 

In spite of the rich data base India has, the debate on accuracy of the figures, use of 
deflators, reconciling different sets of data available, etc continued to figure in the literature and 
research for refinements. The official estimate of BPL for India’s population in 1993-94 was 
placed at 35 percent. 

Analysing why some states in India fared better in reducing poverty, (Datt G and Martin 
Ravallion 1996), showed that there is no sign of trade-offs between growth and pro-poor 
distributional outcomes.  Sound growth in rural areas stemming from State Development 
spending and presence of good initial physical and human infrastructure was found to be the main 
factor in poverty reduction as exemplified by Punjab and Haryana.  The other approach was based 
on human resource development as typified by the Kerala experience.  The study found that no 
state had a right mix of both the elements. 

Ninan (2000) probed into the role of different factors on poverty levels using time series 
analysis of all India data and also cross-sectoral data for the two different points of time namely, 
pre-reform and post-reform period.  The study pointed out that policies accelerating agricultural 
growth, access to PDS, infrastructure development and measures to control inflation helped 
poverty reduction effectively. 
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The World Bank (2000) in their report on India summarized “In the mid 1990s growth 
increased sharply and human development indicators continued to improve. Yet, poverty rates, 
even in the urban areas, declined only marginally. The inconsistencies between the National 
Accounts and the National Sample Survey that are used to measure poverty suggest that this may 
be a statistical artefact”. The report attributes higher average inflation and more rapid increase in 
food prices in 1990s, and agricultural sector’s inability to raise in labor demand as plausible 
reasons for this slowdown. It also felt that the disparity in responding to reforms by different 
states was the fundamental element for the impasse. The report called for among other things an 
immediate reform in agriculture sector. The report asserts “the issue is not reforms and 
stabilization, which were clearly needed to correct an unsustainable situation, but incomplete and 
partial reforms.” Reworking on NSS data and other sources (Deaton & Dreze 2002) a new set of 
integrated poverty and inequality estimates were presented in a study for India and Indian states 
for the years 1987-88 and 1999-2000. It endorses the view that poverty declined in the 1990s, yet 
proceeded more or less on similar line with earlier trends (head-count ratio). However, regional 
imbalances as reflected by development indicators and growth rates continued during the period. 
The study found no support for the sweeping claims that the nineties have been a period of 
‘unprecedented improvement’ or ‘widespread impoverishment’. 

The issue of poverty in the government agenda was on a low priority during 1980s. By 
the 1990s  a new poverty agenda surfaced with the World Bank’s Development Report as a 
counterpart to the so called “Washington Consensus” on structural reforms (Gita Sen 1999).  By 
this the market-led growth itself was considered as primary and the role of state and focused anti-
poverty programs were felt as secondary. Now, the concept of poverty encompasses wider 
aspects of stakeholder participation, role of governance and livelihood concerns. Levels of 
income often fail to capture deprivations like – educational deprivation as can be seen in Madhya 
Pradesh and Andhra Pradesh though the rural poor are less; Kerala, Tamil Nadu and Andhra 
Pradesh though have lowest levels of child malnutrition, have lowest levels of per capita income. 
So also, income poverty levels cannot capture richness or poverty of human lives. It is not argued 
here that income does not count, it matters a lot in improving other factors associated with 
poverty alleviation. However, the need is to shift attention from income poverty to ‘poverty and 
inequality of opportunities’ – economic, social and political (Shiv Kumar 2002). Human 
Development Report and approaches of several aid-giving agencies on livelihoods broadened the 
concept of poverty beyond a narrow income definition to include dimensions of human 
deprivations that are critical to quality of life. The definition of poverty thus is multi-dimensional 
and includes access to social services, self-respect and autonomy. Participation is considered as 
central to poverty reduction, which encompasses elements of opportunity, empowerment and 
security (Maxwell et.al 2001). 



 17

 
Figure 1.2.1. Change in rural poverty, 1983-2000. 

 

 
Figure 1.2.2. Change in urban poverty, 1983-2000. 
 

Source: Planning Commission 
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1.2B. WATER AND LAND RESOURCES OF INDIA 

It is well known that the availability and the extent of natural resources of a country – especially 
land and water – contribute to agricultural growth which is by and large accepted as the “engine 
of growth” for the economies of several developing countries. India has abundant natural 
resources, which can be harnessed for a dynamic agricultural growth process in the country. 

Covering about 329 million hectares (mha) of area, India comprises different 
physiographic regions, namely i) the mountainous region of the Himalayas ii) the Indo-Gangetic 
Plains iii) the central highlands, the peninsular plateau and iv) the eastern and western coastal 
belts. In addition several islands also come under the territory of the country. India has a land 
frontier over 15,000 Km and a coastline stretching over 6,000 Km, and is the seventh largest and 
second most populated country in the world. The mountain ranges of Himalayas, Aravallis, 
Vindhyas, Sathpuras, Eastern and Western Ghats and the north-eastern ranges are the sources of 
its streams and rivers, which drain the waters received by rain and snowmelt across the country 
and joining the Bay of Bengal or the Arabian sea. The Himalayan mountains and the seas around 
the country influence its climate, which ranges from extreme heat to extreme cold. These climatic 
conditions in turn influence the distribution of water resources in the country. 

i) Water Resources 

Nature has bestowed bountiful water resources and sunshine in much of the landmass, 
which is flat and cultivable in the vast tracts of the Indo-Gangetic plains and costal areas. The 
land available for cultivation is estimated at 186 mha. There are 24 major rivers flowing in the 
country with many tributaries linking them. The river basins represent the key source of fresh 
water – both surface and ground water in the country. The mean annual total discharge of the 
rivers flowing in various parts of the country is estimated at 1879.45 Km3 (GOI 1995). 

The contribution of snow and glacier melt from the Himalayas support the flows in the 
three main river systems of Indus, Ganges and Brahmaputra, making average yield per unit area 
double than that of the peninsular river systems, which are dependent on rainfall. More than 50 
percent of the water resources of India are located in various tributaries of these three northern 
rivers. Most of the rivers in the south peninsular India like the Cauvery, the Narmada and the 
Mahanadi are fed through ground water discharges and are supplemented by monsoon rains thus 
having limited flows in non-monsoon months (Lal 2001). The long-term average rainfall figures 
of 117 cm in India are quite high, though they may vary in time and space (100 mm to 11,000 
mm). The southwest monsoon during June to September and the northeast monsoon during 
November to December bring forth rains to the country often accompanied by floods and cyclone 
disasters. 

Considering the rainfall, water availability and agro economic conditions, the Planning 
Commission’s approach paper to the Ninth Five-Year Plan suggested the following classification 
of regions in the country (Government of India 1999): 
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High productivity region: Well developed with irrigation facilities and moderate rainfall 
like the north-western region of Punjab, Harayana and western Uttar Pradesh or very high assured 
rainfall like the coastal plains. 

Water abundant low productivity region: Areas of low irrigation development and low 
productivity of agriculture, that have high rainfall and abundant surface and ground water (middle 
and lower Gangetic Plains, eastern Madhya Pradesh and north-eastern region).  

Water scarce low productivity region: Areas with moderate agricultural productivity and 
low surface and ground water availability (the peninsular India and eastern Rajasthan and 
Gujarat). 

Ecologically fragile regions: The Himalayan slopes and desert areas of Rajasthan. 
 
Except the Ganga – Brahmaputra – Meghna systems, which contribute to more than 60 

percent of India’s water resources, several of the small rivers dry up during summer months. 
Depleting forest cover, heavy silt concentration in rivers and reservoirs cause high flood peaks. 
Nearly 40 million hectares are flood prone, though not all vulnerable areas are flooded every 
year. On the other hand about one-third of the country is affected by recurring droughts, earlier 
150 districts had been identified as drought prone. As many as 71 districts in 9 states continue to 
suffer severe drought even after considerable irrigation development… drought has also 
aggravated regional imbalances in economic development (Government of India 1999). 

The National Commission on Integrated Water Resources Development Plan 
(NCIWRDP) worked out the basin-wise catchment area, its geographical coverage in different 
states and also the availability of water resources, basin-wise. However, the NCIWRDP 
recognised the limitations in arriving at 1,953 km3/per year as the country water resource 
availability. In view of different estimates made by different commissions and committees from 
time to time and the disparities observed in the statistics, NCIWRDP suggested that the CWC 
should take up further refinement of the method of assessment of water resources and collection 
of ‘reliable’ data pertaining to flows and utilization (GOI 1999). The following table 1.2.2 shows 
the extent of catchment areas of different river basins and the corresponding water resource 
estimations. 
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Table 1.2.2:  River basins in India: catchment area, coverage and water availability. 
 

Water resource,(km3/per year) River Basin Catchment 
area, km2 

States covered in the basin 
As per CWC 

1993 
As per 

NCIWRDP 1999 
1 2 3 4 5 

Indus 321,289 J&K, Punjab, Himachal Pradesh, Rajasthan 
and Chandigarh 

73.31 73.31 

Ganga-Brahmaputra-Meghna 
Basin: 

    

Ganga Sub-basin 862,769 Uttar Pradesh, Himachal Pradesh, Haryana, 
Rajasthan, Madhya Pradesh, Bihar, West 
Bengal and Delhi UT 

525.02 525.02 

Brahmaputra sub-basin 197,316 Arunachal, Assam, Meghalaya, Nagaland, 
Sikkim and West Bengal 

#537.24 *629.05 

Meghna (Barak) sub-basin 41,157 Assam, Meghalaya, Nagaland, Manipur, 
Mizoram and Tripura 

48.36 48.36 

Subernarekha 29,196 Bihar, West Bengal and Orissa 12.37 12.37 
Brahmani-Baitarani 51,822 M.P., Bihar and Orissa 28.48 28.48 
Mahanadi 141,589 M.P., Maharashtra, Bihar and Orissa 66.88 66.88 
Godavari 312,812 Maharashtra, A.P., M.P., Orissa and 

Pondicherry 
110.54 110.54 

Krishna 258,948 Maharashtra, A.P. and Karnataka ##78.12 **69.81 
Pennar 55,213 A.P and Karnataka 6.32 6.32 
Cauvery 87,900 Tamilnadu, Karnataka, Kerala and 

Pondicherry 
21.36 21.36 

Tapi 65,145 M.P., Maharashtra and Gujarat 14.88 14.88 
Narmada 98,796 M.P., Maharashtra and Gujarat 45.64 45.64 
Mahi 34,842 Rajasthan, Gujarat and M.P. 11.02 11.02 
Sabarmati 21,674 Rajasthan and Gujarat 3.81 3.81 
West flowing rivers of Kutch, 
Saurashtra & Luni 

334,390 Rajasthan, Gujarat and Daman and Diu 15.1 15.1 

West flowing rivers south of 
Tapi 

113,057 Karnataka, Kerala, Goa, Tamilnadu, 
Maharashtra, Gujarat, Daman and Diu and 
Nagar Haveli 

200.94 200.94 

East flowing rivers between 
Mahanadi and Godavari 

49,570 A.P. and Orissa 17.08 17.08 

East flowing rivers between 
Godavari and Krishna 

12,289 Andhra Pradesh 1.81 1.81 

East flowing rivers between 
Krishna and Pennar 

24,649 Andhra Pradesh 3.63 3.63 

East flowing rivers between 
Pennar and Cauvery 

64,751 A.P., Karnataka and Tamilnadu 9.98 9.98 

East flowing rivers south of 
Cauvery 

35,026 Tamilnadu and Pondicherry UT. 6.48 6.48 

Area of North Ladakh not 
draining into Indus 

28,478 Jammu and Kashmir 0 0 

Rivers draining into Bangladesh 10,031 Mizoram and Tripura 8.57 8.57 
Rivers draining into Myanmar 26,271 Manipur, Mizoram and Nagaland 22.43 22.43 
Drainage areas of Andaman, 
Nicobar and Lakshadweep 
Islands 

8,280 Andaman, Nicobar and Lakshadweep 0 0 

# Average flow up to Jogighopa as estimated by Brahmaputra Board. 
* Includes additional contribution of 91.81 km3 being flow of 9 tributaries joining Brahmaputra downsteam of Jogighopa site. 
# # Estimate of CWC based on run-off data at Vijaywada site. 
** Based on mean flow of the yield series accepted by KWDT Award. 
Source: Government of India, Report of the NCIWRDP (1999), New Delhi, Pg.25, 32. 
 
 



 21

India’s ground water resources are also vast and dispersed. The ground water resources 
complement the surface storages acting as regulating mechanisms for storing water in the wet 
season. It has been estimated by the NCIWRDP that as against annual availability of 1,953 km3 
(inclusive of 432 km3/year of ground water), approximately 690 km3 of surface water and 396 
km3 from ground water resources, totalling 1,086 km3 can be utilized. The estimates of the 
commission are on a higher side compared to those in other studies. Lal (2001) writes that India 
“will reach a state of water stress before 2025 when its availability falls below 1000 3 /yr”. 
According to Lal, the per capita availability of about 2,000 m3 i.e., 2x103 liters of water per 
person per year currently estimated would drop down to 1,480 m3 in the ensuing decade. 

ii) Soils and Crops 

The net cultivated area in the country varies from 180 to 200 mha in different years. The latest 
available land use pattern figures (GOI 1998) for the year 1994-95 show that 68.39 mha and 
11.24 mha of land out of the total reporting area of 284.32 mha was covered under forests and 
permanent pastures, respectively. The gross cropped area had increased from 131.89 mha in 
1950-51 to 188.15 mha in 1994-95. The cropping intensity, which was at 111.07 mha in 1950-51 
increased to 131.70 mha, with gross irrigated areas of 22.56 mha and 70.64 mha for the respective 
years. It is to be noted here that the increase in the gross cropped area was mainly on account of 
expansion of irrigation. The net irrigated area, however, was 53 mha in 1994-95. 

The soils in India are classified into eight groups and their distribution among the six 
important groups is as follows: 
 
Table 1.2.3.  Distribution of  soils. 
 
Soils Area (mha) States Features 
Alluvial 142.5 Northern areas extending from 

Rajasthan to West Bengal. 
Generally suitable for irrigation. 

Black 60.3 Madhya Pradesh, Maharashtra, 
Karnataka, Andhra Pradesh, Tamilnadu 
and Orissa. Also found in West Bengal, 
Bihar, Uttar Pradesh and Rajasthan. 

Have high water retaining capacity. 
Some of them tend to become alkaline 
and saline after introduction of irrigation. 

Red 49.8 Tamilnadu, Karnataka, Andhra 
Pradesh, Madhya Pradesh, Bihar, 
Orissa. 

Low in moisture, retaining capacity and 
good permeability. React well to 
irrigation. 

Desert 14.6 Western Rajasthan Sandy and poor in fertility. 
Laterites 12.1 In heavy rainfall areas of Kerala, 

Madhya Pradesh, Andhra Pradesh, 
Assam, Bihar and Orissa. 

Have relatively low organic matter 
content, low primary minerals and an 
accumulation of sesquioxides. 

Forest Soils 28.1 Madhya Pradesh, Andhra Pradesh, 
Bihar, Maharashtra . 

Deposition of organic matter. 

 
The dominant food crop grown in India is rice. It is grown in areas below sea level to 

altitudes above 1,979 m. It is cultivated in irrigated as well as in rainfed irrigated conditions and 
also in shallow or deep water. Rice is grown mostly in Kharif and Rabi seasons. Higher yields are 
reported generally in the rabi season than in the kharif. An area of 22.84 percent of the gross 
cropped area was covered under rice during 1994-95. The second important food crop grown is 
Wheat. The cool winters and warm summers are conducive for a good wheat crop production. 
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The Indo-Gangetic plains – Punjab, Harayana, Jammu and Kashmir, Rajasthan and Uttar Pradesh  
are the areas where wheat is grown extensively. It is also grown in Bihar, West Bengal, Assam 
and Orissa and the north-eastern hill states. Rainfed wheat is mostly grown in Madhya Pradesh, 
Gujarat and Maharashtra. About 13.7 percent of the gross cropped area in the country was under 
wheat cultivation during 1994-95. Maize crop follows next, and its cultivation is taken up in both 
irrigated and rainfed conditions. It is grown mainly in Uttar Pradesh, Bihar, Madhya Pradesh, 
Rajasthan, Punjab and Gujarat. Maize requires deep, well drained and fertile soils. The 
percentage share of maize crop in 1994-95 in the gross cropped area was 3.26. 

There are several other food crops grown in the country like Sorghum, Bajra, Ragi, 
Barley and other cereals and millets. India occupies the first place both in area and production of 
groundnut (Arachis hypogeae L.) in the world. About 4.24 percent of the gross cropped area in 
the country is covered by the groundnut crop with concentration in the states of Gujarat, Andhra 
Pradesh, Tamilnadu, Karnataka and Orissa. The crop grows best in sandy loams, loamy soils and 
in black soils with drainage throughout tropics and sub-tropics. Sugarcane (Saccharum 
officinarum) mostly grown in the irrigated areas of Maharashtra, Uttar Pradesh, Tamilnadu and 
Andhra Pradesh covered 2.2 percent of the gross cropped area in the country during 1994-95. 
There are other crops like pulses, condiments and spices, potatoes, onions, oilseeds, cotton, jute, 
mesta, tobacco and vegetables grown in several parts of the country, each according to the 
suitability of soils and climatic conditions. The all India production and yields of some important 
crops is as follows: 

 
Table 1.2.4.  Production and yields of crop. (1995-96). 
 
Crop Area 

( 
mha 

Production  
(in million tons) 

% total production 
(Kgs/hec) 

% coverage under 
irrigation 

Rice 42.84 76.98 1797 49.8 
Wheat 25.01 62.1 2483 85.2 
Coarse Cereals 30.88 29.03 940 10.4 
Maize 5.98 9.56 1595 20.5 
Oilseeds 25.96 22.11 851 25 
Groundnut 7.52 7.58 1007 19.9 
Cotton 9.04 12.86 242 34.2 
Sugarcane 4.5 281.1 67787 87.9 
Source: Compiled from GOI, Directorate of Economics & Statistics, (1998):Agricultural statistics at a 
glance, Ministry of Agriculture, New Delhi. 

iii) Irrigation development and food grains production 

Development of irrigation received top priority in India soon after independence in 1947 (GOI 
1972). The productive policy underlying irrigation development in the British period underwent a 
change and took a ‘protective’ approach after independence. Out of a total Rs. 446 crores outlay 
in the First Five-year Plan period Rs. 380 crores was spent on major and medium* irrigation while 

                                                 
* For administrative purposes government classifies irrigation projects having cultivable command area 
(CCA) of more than 10,000 ha as ‘major’ and those with CCA less than 2,000 ha as ‘minor’. All the other 
projects with CCA in between are classified as ‘medium’. 
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Rs. 66 crores was spent on minor irrigation. In the Second Five-year Plan period this trend 
continued with an expenditure of Rs. 380 crores, Rs. 144 crores respectively in the outlay of Rs. 
524 crores. From protective criterion the policy moved to ‘benefit criterion’ during the Third 
Five-year plan where cost benefit assessment was required for new projects. The allocation of 
minor irrigation doubled. During the Second Five-year Plan and Third Five-year plan periods and 
the following three Annual Plans, irrigation programs were implemented in other states. The 
Annual period of 1966-1969 showed a clear shift towards minor irrigation. Out of Rs. 760 crores 
outlay, Rs. 434 crores were spent on major and medium irrigation and Rs. 326 crores on minor 
irrigation. The difference in the Third Five-year Plan approach was the emphasis on completion 
of the then existing irrigation schemes up to cultivators’ fields and tackling drainage and water 
logging, etc. The annual plan period 1966-1969 showed a clear-cut shift to minor irrigation, 
which continued during the Fourth Five-year Plan period. The Fifth Five-year Plan saw the 
establishment of Command Area Development (CAD) authorities and witnessed the 
implementation of the 20-point program set by the then Prime Minister, where top priority was 
given to the development of ‘irrigation potential’ and a pro-poor emphasis on marginal and small 
farm households (Kallur 1988). 

The coming to power of the Janata Party in 1978 terminated the Fifth Five-year Plan, one 
year earlier than its completion, and instead a ‘Rolling Plan’ was introduced. The Government 
spent Rs. 1,214 crores on major and medium irrigation and Rs. 237 crores on minor irrigation. In 
1980, the Congress-I regained power at the center and the ‘Rolling Plan’ came to an abrupt end in 
1980. In comparison with the preceding plans greater expenditure was incurred on the 
development of irrigation in the Sixth Five-year Plan. An amount of Rs. 9,318 crores was spent 
on irrigation with Rs. 7,516 crores on major and medium irrigation and Rs. 1,802 cores on minor 
irrigation. New project starts were restricted considerably and greater emphasis was laid on 
existing projects, as there were as many as 182 major and 312 medium ongoing projects at the 
end of the Seventh Five-year Plan period requiring an estimated amount of Rs. 39,044 crores at 
the 1990-91 price level for their completion. Till the end of the Eighth Five-year Plan (March 
1977) the country had spent Rs. 1,378,088.1 billion at constant prices and Rs. 500,851.3 billion at 
current prices levels on M & M (major  and minor) irrigation projects alone (Thakkar 1999). 

This pattern was continued during 1990-91 and 1991-92 Annual Plans and the Eighth 
Five-year Plan (1992-97). Rehabilitation and modernization of old irrigation schemes gained 
momentum. User participation in irrigation management received full attention along with other 
reforms. 
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The NCIWRDP report points the following magnitude and composition of investments through 
plan periods in irrigation and flood control sectors (GOI 1999). 

 
Table 1.2.5.Public Sector investments in irrigation.           (Rupees in crore at current price level). 
 

Minor irrigation CAD Plan Major/ 
medium 
irrigation 

Public 
sector 

Institutional 
finance 

Total 
finance 

 
Flood 
control 

Total 

First 
(1951-56) 

376.24 
(7,803.42) 

65.62 
(1,360.99) 

Negligible 65.62 
(1,360.99) 

- 13.21 
(273.98) 

455.07 
(9,438.39) 
 

Second 
(1956-61) 

380 
(6,013.98) 

142.23 
(2,250.97) 

19.35 
(306.24) 

161.58 
(2,557.21) 

- 48.06 
(760.61) 

589.64 
(9,331.80) 
 

Third 
(1961-66) 

576 
(6,674.84) 

327.73 
(3,797.82) 

115.37 
(1,336.94) 

443.10 
(5,134.76) 

- 82.09 
(551.28) 

1,101.19 
(12,760.88) 
 

Annual 
(1966-69) 

429.81 
(3,943.90) 

326.19 
(2,993.10) 

234.74 
(2,153.96) 

560.93 
(5,147.06) 

- 41.96 
(585.02) 

1,032.70 
(9,475.98) 
 

Fourth 
(1969-74) 

1242.30 
(7,976.41) 

512.28 
(3,289.18) 

661.06 
(4,243.45) 

11,73.34 
(7,532.64) 

- 162.04 
(1,040.40) 

2,577.48 
(16,549.18) 
 

Fifth 
(1974-78) 

2516.18 
(12,519.42) 

630.83 
(3,138.74) 

778.76 
(3,874.67) 

1,409.58 
(7,013.41) 

- 298.61 
(1,485.75) 

4,224.36 
(21,018.59) 
 

Annual 
(1978-80) 

2078.58 
(7,949.67) 

501.50 
(1,918.02) 

480.40 
(1,837.32) 

981.90 
(1,388.16) 

362.96 
(1,388.16) 

329.96 
(1,261.95) 

3,753.40 
(14,355.15) 
 

Sixth 
(1980-85) 

7,368.83 
(19,625.50) 

1,979.26 
(5,271.39) 

1,437.56 
(3,826.67) 

3,416.82 
(5,100.06) 

743.05 
(1,978.97) 

786.85 
(2,095.63) 

12,315.55 
(32,800.16) 
 

Seventh 
(1985-90) 

11,107.29 
(21,207.15) 

3,118.35 
(5,953.87) 

3,060.95 
(5,844.27) 

6,179.30 
(11,798.14) 

1,447.50 
(2,762.85) 

941.58 
(1,797.76) 

19675.67 
(37,566.77) 
 

Annual 
(1990-92) 

5,459.15 
(8,125.60) 

1,680.48 
(2,501.29) 

1,349.59 
(2,008.78) 

30,30.07 
(45,10.07) 

619.45 
(922.01) 

460.64 
(685.63) 

9,569.31 
(14,243.32) 
 

Eighth 
(1992-97) 

21,071.87 
(31,057.63) 

6,408.36 
(9,445.22) 

5,331.00 
(7,857.31) 

11,739.36 
(17,302.52) 

2,145.92 
(3,162.85) 

1,961.68 
(2,493.35) 

36,648.83 
(5,4016.36) 
 

Total upto the 
end of 8th plan 
at current prices 

52,606.25 
(132,389.93) 

15,692.83 
(39,492.89) 

13,468.77 
(33,895.77) 

29,161.60 
(73,388.66) 

5,418.88 
(13,385.66) 

4,856.67 
(12,222.39) 

91,943.40 
(23,1386.59) 

Ninth Plan 
(1997-2002) 
(anticipated at 
current prices) 

 
 
43,034.96 

 
 
9,314.84 

 
 
- 

 
 
- 

 
 
3,012.79 

 
 
1,078.52 

 
 
56,441.11* 

* Public Sector outlays only 
Source: GOI Report of NCIWRDP (1999), Ministry of Water Resources, New Delhi. 
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The report (GOI 1999) also presents the extent of the irrigation potential created and utilized 
through major, medium and minor irrigation projects in India. 

 
Table 1.2.6. Irrigation and utilization. 
 

Plan Major/Medium irrigation Minor irrigation Total irrigation Gross irrigated 
area as per land 

use statistics 
 * Pot * * Utl. Pot Utl. Pot Utl.  
Pre-Plan 9.70 9.70 12.90 12.90 22.60 22.60 22.56 

 
First 
(1951-56) 

12.20 10.98 14.06 14.06 26.26 25.04 25.64 

Second 
(1956-61) 

14.33 13.05 14.75 
@(8.28) 

14.75 
(8.28) 

29.08 27.80 27.98 

Third 
(1961-66) 

16.57 15.17 17.00 17.00 33.57 32.17 30.90 

Annual 
(1966-69) 

18.10 16.75 19.00 
(12.50) 

19.00 
(12.50) 

37.10 35.75 35.48 

Fourth 
(1969-74) 

20.70 18.69 23.50 
(16.44) 

23.50 
(16.44) 

44.20 42.19 40.28 

Fifth 
(1974-78) 

24.72 21.16 27.30 
(19.80) 

27.30 
(19.80) 

52.02 48.46 46.08 

Annual 
(1978-80) 

26.61 22.64 30.00 
(22.00) 

30.00 
(22.00) 

56.61 52.64 49.21 

Sixth 
(1980-85) 

27.70 23.57 37.52 
(27.82) 

35.25 
(26.24) 

65.22 58.82 54.53 

Seventh 
(1985-90) 

29.92 25.47 46.61 
(35.62) 

43.12 
(33.15) 

76.53 68.59 61.85 

Annual 
(1990-92) 

30.74 26.32 50.35 
(38.89) 

46.54 
(36.25) 

81.09 72.86 65.68 

Eighth 
(1992-97) 
(anticipated 

32.96 28.44 56.60 
(44.35) 

52.32 
(41.50) 

89.56 80.76 70.64 

Ninth Plan 
(1997-2002) 
(Proposed) 

 
42.77 

 

 
36.15 

 
63.84 

 
57.24 

 
106.61 

 
93.39 

 
- 

* Pot : Potential created 
* * Utl: Utilisation achieved 
@ Component of ground water 
Source: GOI, Report of NCIWRDP, (1999), Ministry of Water Resources. 
 
 
Two marked developments in M & M irrigation projects occurred in the mid-1960s. First, was the 
heavy investments in irrigation projects, and second was the onset of a new agricultural strategy. 
The acceleration of irrigation projects also coincided with the change in evaluation criteria of M 
& M projects from rate of return method to Benefit-cost ratio method. Some saw this as dilution 
of criteria while others opined that dam building activity got accelerated with changed criteria 
(Thakkar 1999). 
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1.3. POVERTY ALLEVIATION INITIATIVES IN INDIA – AN OVERVIEW 

The topic of ‘public interventions for poverty reduction’ is being extensively researched in India. 
Drawing from the early community development experiences of the pilot projects in Etawah 
(Uttar Pradesh) and Nilokheri and Faridabad (Haryana) , a Community Development Program 
was launched in 1952 during the very First Five-year Plan period and later by 1963 was extended 
through the National Extension Service (NES) to all over the country. In tune with the objective 
of overall growth, the planners designed several programs during successive Five-year Plan 
periods. The interests of stepping up food production in the country saw the beginning of an 
Intensive Agricultural District Development Program (IADP), which was modified as Intensive 
Agriculture Area Program (IAAP) and extended to cover more districts in course of time. 
Agricultural universities were established and the scientists were asked to work with farmers to 
bring about the green revolution, subsequently. However, the rising growth rate could not ensure 
poverty reduction. The Fourth Plan sought to seek growth with social justice to ease the mounting 
tensions in the rural areas as economic gains did not percolate down to the poor strata. Schemes 
for the development of small and marginal farmers were worked out and administered through 
Small Farmers’ Development Agency (SFDA) and (MFAL), respectively. Both the schemes were 
merged in 1974, and were brought under the single authority of the district collector. More 
schemes like the Drought Prone Area Program (DPAP), Desert Development Program (DDP) 
were also clubbed with these programs under the District Rural Development Agencies (DRDA) 
created to function under the control of the collector. The tirade against alleviation of poverty 
continued under the Fifth Five-year Plan period. Among the schemes initiated during 1974-79 
were, the National Scheme for Training Rural Youth for Self Employment (TRYSEM) and the 
Development of Women and Children in Rural Areas (DWCRA). The Sixth Plan (1980-85) 
clearly witnessed that planning had failed to mitigate the economic conditions of the poorest. It 
was found that small and marginal farmers, who constituted over 70 percent of landholders, held 
barely 24 percent of land The top 10 percent held about 51 percent of the assets while the lower 
40percent possessed only 2.1 percent (Tinsikar 1985). In spite of the land reforms started in 
1950s, regional imbalances in the country remained glaring, and hence, to correct the malady, the 
Integrated Rural Development Program (IRDP) was initiated in 1980 along with income-
generating schemes such as the National Rural Employment Program (NREP) and the Rural 
Landless Employment Guarantee Program (RLEGP). The Seventh Plan set out a very ambitious 
15-year perspective, to wipe out poverty and illiteracy in the country by 2000. 

Efforts to provide wage employment as a short-term strategy for poverty alleviation has 
been a major component of development planning in the country. The Jawahar Rozgar Yojana 
(JRY) introduced in 1989 was aimed at providing wage employment to the unemployed and 
under-employed rural poor. This was restructured as the Jawahar Gram Samridhi Yojana (JGSY) 
in 1999 on a cost sharing ratio of 75:25 between center and states. The program is implemented 
by the Gram Panchayats and works, which result in creation of durable, productive, community 
assets being taken up. The secondary, objective however, is generation of wage employment for 
the rural poor. During the same year the Swarnajayathi Gram Swarozgar Yojana was launched 
amalgamating the IRDP, DWCRA, TRYSEM, MES (Million Wells Scheme) etc., into a single 
self-employment program. The objective of the scheme is to promote micro enterprises and help 
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the rural poor self-help groups (SHG). This scheme covers all aspects of self-employment like 
organization of rural poor into SHG and their capacity building, training, planning of activity 
clusters, infrastructure development, financial assistance through banks and subsidy and 
marketing support. Like JGSY, another scheme Sampoorna Grameen Rozgar Yojana (SGRY) 
was introduced in 2001 to provide rural employment and also food security along with creation of 
durable community, social and economic assets. 

 
The other anti-poverty programs that are currently being implemented are: 
 

Sl. Name of the program Focus 
1. Employment Assurance Scheme (EAS) Starting with 1778 identified backward panchayat samithis of 257 

districts in 1993, extended to 5448 panchayat samithis in 1997-98 
in the country, and restructured in 1999-2000 to make it a single 
wage employment program. 

2. National Social Assistance Program (NSAP) The program started in 1995 has three components: National Old 
Age Pension Scheme (NOAPS), National Family Benefit Scheme 
(NFBS) and National Maternity Benefit Scheme (NMBS). The 
scheme is to provide social assistance benefit to poor households 
effected by old age, death of primary bread earner, and maternity 
care. 

3. Pradhan Mantri Gramodaya Yojana (PMGY) PMGY introduced in 2000 focuses on village level development 
in five crucial areas – health, primary education, drinking water, 
housing and rural roads with the overall objective of improving 
the quality of life of people. 

4. Indira Awas Yojana (IAY) For construction of houses to be given to the poor, free of cost. 
5. Samagra Awas Yojana (SAY) Launched in 1999-2000 it is a comprehensive housing scheme on 

a pilot project basis in one block in each of the 25 districts in 24 
states and one in each union territory. The aim is to ensure 
integrated provision of shelter, sanitation and drinking water. 

6. Food for Work Program (FWP) Started in 2001, the program is extended. The aim is to augment 
food security through wage employment in the drought-affected 
rural areas. 

7.  Annapurna The scheme came into effect from 2001. Addressed for the food 
security of senior citizens who are eligible and are not getting 
national old age pension. 

8. Krishi Shramik Samajik Suraksha Yojana From 2001, the scheme provides social security to agricultural 
laborers on hire and who are in the age group of 18-60 years. 

9. Siksha Sahyog Yojana The scheme is meant to provide educational allowance of Rs.
100/- per month to the children of parents below BPL. 

 
The IRDP program was aimed at making the beneficiary households economically viable through 
self-employment so that the households cross the poverty line. There are several micro and macro-
level impact studies—often throwing up contrasting findings (Dreze 1990). Four major review 
studies are important in this context, as they covered the entire country (Dev 1995). They were 
(Subbarao 1985) on the regional variations in impact of anti-poverty programs in the country and 
an appraisal study (Bandopadhyay 1988) on direct interventions through poverty alleviation 
programs. Both the studies extensively reviewed the literature on IRDP. Another study (Rath 
1985), which after review of several evaluation studies, concluded that wage employment 
programs will be more beneficial rather than the asset-creating and self-employment programs. 
Self-employment schemes, however, were preferred by Dantwala (1985). Dreze recommended a 
serious program of employment generation with legal backing.  
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In the federal context, poverty alleviation in India is a joint endeavour of the central and 
state governments. While most of the schemes are centrally sponsored and financed either fully or 
upto 75 percent by the center, implementation is the responsibility of the states. All the programs 
envisaged so far can be clubbed into four groups namely: 

 
i. target group oriented programs like IRDP, NREP etc.,  
ii. area development programs like DPAP, DDP etc and command area 

development (CAD) in the context of major and medium irrigation projects etc., 
iii.  infrastructure development programs like MNP and, 
iv. public distribution.  

 
The first group of programs were direct programs targeting the BPL families. The others 

were in the nature of general development programs aimed at ‘percolation’ of benefits to the 
poor. It was always expected that other sectors like infrastructure development and services will 
provide the necessary coordination with the poverty alleviation programs. But these expectations 
were never realized. Those states where not only employment opportunities were created, but also 
infrastructure facilities were available, fared better. However, only those  households closer to the 
poverty line and which presumably had some assets to start with could cross the poverty line. 
Some dents were made where public distribution system effectively operated for poverty 
reduction. In those states where investments were made in the earlier employment generation 
schemes, IRDP and JRY, the results were better at poverty reduction. This was achieved in spite 
of the poor record in program implementation.  

Anti-poverty programs in India are under reform. As they have been attempted recently it 
is too early to assess their benefits. From the previous discussions on poverty and public 
interventions becoming the focus of irrigated agriculture in India, it can be seen that though land 
reforms provided the initial impetus, scope for further redistribution of land is not available in 
several states. Population growth and fragmentation of land has already made land resource 
scarce. Added to this are divisions and devolutions of land assets benami transactions, land 
grabbing encouraged by extremist organizations (case of AP) etc. In states where implementation 
of land reforms remained tardy, attention has to be given to this aspect by the governments in the 
interests of equity and poverty alleviation. However, states like West Bengal on the other hand, 
show the need for reforms in tenancy laws and land consolidation. 

It is now well recognized that the ‘trickle down’ or ‘spread effect’ of growth cannot by 
itself reduce poverty. It is not the rate of growth which matters but the composition of growth, 
which determines the pace of, ‘spread effect’. The pace in turn is effected by the availability of 
infrastructure as a precondition, and also the absorption capacity of growth opportunities by the 
poor. Income generation interventions and creation of employment opportunities also call for 
creation of a certain level of infrastructural facilities and access to assets in a wider connotation. 
Though IRDP made an impact in some states, evidence shows that only the poor closer to the 
poverty line got benefited and poorer and poorest among the poor could not reap any benefit. 
Design of more poverty alleviation programs is needed for its ability to address the relative poor 
population. Though literature shows that the poverty in rainfed areas is more when compared to 
areas of irrigated areas, poverty still persists in irrigated areas. We argue that the poverty in long 
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established irrigated areas showed less intensity and spread compared to new irrigated areas. The 
plight of the marginal farmers in irrigated areas small and marginal farmer, and also agricultural 
laborers in rainfed areas, has not bettered in spite of several interventions that the government 
attempted from time to time. Attention on agricultural development with a clear agricultural 
policy and a deliberate policy of income and occupational diversification is called for. 

Researchers suggest direct economic transfers to the poor by duel pricing as reflected in 
the public distribution system for poverty alleviation. Subsidies and distribution of renewable 
resources also are very important. Distribution of the renewable natural resource – water – plays a 
major part in poverty reduction in irrigated agriculture. 

There are no special pro-poor programs or policies in irrigated agriculture. The allocation 
of irrigation among different sizes of farm holdings in the northern states of Punjab, Harayana 
and Uttar Pradesh is guided by the practice of warabandi (osrabandi in Uttar Pradesh) where 
available water is allocated in direct proportion to the area of holding and by turn and time. Thus, 
it is neutral to land holding size. In the South Indian states also, the out come is same though 
warabandi is not practiced. Explicit promotion of the interests of landless labourers in irrigation 
allocations is not present in any public irrigation system. They are supposed to get benefited 
indirectly through anticipated rise in demand for their services.  
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1.4. IMPACT OF IRRIGATION ON POVERTY: REVIEW OF EVIDENCE  

The research on irrigation in India started with writings on ‘technical’ aspects in a ‘mono-
disciplinary’ style and remained so till the early seventies (and they continue today also). In the 
early seventies two trends were witnessed in the literature. On one hand it was exposing the poor 
performance of irrigation projects based on practical experience of the authors, and on the other 
hand there was hardly any literature on concrete project experiences on which such opinions 
could be based. Then came the contributions of Robert Wade and Robert Chambers on several 
aspects of project performance and water management based on field experiences, which 
broadened the knowledge and understanding in irrigation management. Several micro and macro 
level studies conducted by eminent economists brought out the importance of irrigation in the 
process of agricultural development. (Vaidyanathan et al. 1994; Rath and Mitra 1989; Dhawan 
1988; Gadgil 1948). Literature, which followed was rich and diverse. Around this time when 
irrigation management literature was developing, social scientists were also stimulated “to 
concentrate on interaction between the change in society and newly introduced irrigation” 
(Jurriens, R and Kornalis de Jong 1989). In this scenario some researchers worked on social 
processes like conflict management, state influence and collective action etc., and others on 
economic processes like income generation, production and consumption and their spatial and 
temporal distribution. But there was practically not much of literature generated on poverty and 
irrigation in India. Always, irrigation has been viewed as a crucial input for increasing 
agricultural production and there by food grains self-sufficiency in the country. Large 
investments were made in India for the development of new irrigation projects and also for the 
improvement of existing ones. Significant reduction in poverty in the country is attributed to the 
availability of irrigation which enhanced agricultural production and uptake of modern farm 
technologies namely, high yielding seeds, fertilizers and pesticides as a sequel (Ray; Rao and 
Subba Rao 1988). Irrigation development further, provided additional employment opportunities 
and also boosted up the wage rates for agricultural laborers (Dhawan 1991; Ray 1992; 
Vaidyanathan 1994; Reddy 1995). 

Thus, increased crop production and productivity and additional labor absorption and 
increased wage rates because of irrigated agriculture, in turn impact the poor positively with 
increased food availability at cheaper prices and increased incomes. Also, the income from the 
increased agricultural production is believed to find investment in diversified cash crops and 
industry, generating more income and employment. There is abundant literature on the impacts of 
irrigation in India. At the instance of the Government of India and several state governments a 
number of impact assessment/evaluation studies were conducted in various command areas of 
large and medium irrigation projects. Several academic institutions and individuals also engaged 
themselves in studies on irrigation impact and development. The reports of various commissions 
and committees appointed by central and state governments from time to time form yet another 
source of literature on the subject. International funding agencies like World Bank and DIFD etc., 
undertook appraisal and evaluation studies separately, and advisory bodies like the Planning 
Commission and Central Water Commission conducted studies at different points of time.  
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Fan and Hazell (2000), tested the hypothesis that increased public investment in many 
less-favored areas may have the potential to generate competitive if not greater agricultural 
growth on the margin, compared to investments in many high-potential areas. They tested to see 
if these investments could have a greater impact on the poverty and environmental problems of 
the less-favored areas in which they are targeted. Using district-level data for India from 1970-95, 
they found that for every investment, the highest marginal impact on agricultural production and 
poverty alleviation occurs in rainfed lands followed by irrigated areas. 

An additional Rs. 1 million of expenditure would raise 7 poor people above the poverty 
line while the same amount of investment on roads would uplift 165 people above the poverty 
line. Public irrigation also has the third largest impact on productivity growth; an additional Rs. 1 
billion would add 0.56 percent to the growth rate. Public irrigation plays a catalytic role in 
stimulating additional private investment in irrigation, but most of its impact on poverty is 
through the increased productivity it fosters (Fan et al, 1999). They conclude that additional 
government spending on irrigation and rural electrification will have little or no effect on either 
poverty or growth at this point in time. They suggest that only enough should be invested to 
maintain current levels of irrigation and power. While government spending on rural 
development (such as IRDP and RES) is an effective way of helping the poor in the short term, it 
now has little impact on the growth of agricultural productivity. 

Most of the literature on irrigation impacts in India can be grouped into five broad 
segments: i) In-depth research work based on practical experiences initially and later on empirical 
evidence collected from household surveys both at micro and meso level. ii) Analytical studies 
which are generally at macro-level based on secondary data obtained from the NSSO, National 
Council of Agricultural and Economic Research (NCAER) agricultural census, fertilizer census 
etc. iii) Reports of various commissions and committees of government and also reports of 
various funding agencies. These reports are highly analytical and draw data from several sources 
to arrive at policy recommendations. iv) Consultancy reports and sponsored assignments of 
government on command area development (CAD) projects of irrigation projects. While 
evaluating the CAD performance they also shed light on the impact of irrigation on production, 
income and other parameters like household assets, education, consumption expenditure of 
households and; v) the last set comprises generalistic newspaper articles and stories of human 
interest. Majority of such writings provide information both on positive and negative impacts of 
irrigation. 

The impacts of irrigation are grouped and discussed here under the following headings: i) 
yield, output and income impact ii) stabilization of agricultural production and drought proofing 
iii) other impacts. The present review is limited to canal irrigation only. We have not dealt in 
detail other aspects like health, education and other socio-economic parameters or ground water 
resource, except for some references for comparison and overall comprehension. 

Output and Income impacts  

Rise in the yields of crops under irrigated conditions has been asserted by several studies. When 
applied in combination with required fertilizer, pesticides and HYV (hybrid variety) seeds the 
output was found to be manifold. It was estimated (Dhawan 1986) that the land productivity is 2 
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to 3 times in canal irrigated land and 3 to 5 times in well irrigated farm lands compared to rainfed 
agriculture. The study showed that in Gandak (Bihar) and Sarada Sahayak (Uttar Pradesh) 
irrigated commands there was a production increase of 137 percent  and 148 percent, 
respectively. Based on the study of trends in four states it was found that the coefficient of 
variation in crop areas was 1.9 in irrigated lands and 2.9 in un-irrigated lands, while that of the 
yield was 4.3 in irrigated farms and 9.3 in un-irrigated farms. According to NCIWRDP (G0I 
1999), the national average yields in 1991-92 for all food grains under rainfed and irrigated 
conditions were 1.0 and 2.33 tons/ha respectively.  

Dhawan (2000) dismissed the criticism that canal farmers in India had benefited little 
from canal waters and benefits from canal irrigation were not commensurate with canal costs. 
Drawing evidence from his earlier book (Dhawan 1988), he asserted that national overall irrigated 
yield was a good proxy of irrigated yield for the entire canal network in India. The article 
elaborated on several incidental benefits of canal irrigation which were akin to primary benefits, 
and which should be treated as such for monetary evaluation, while discussing cost-benefit 
analysis of irrigation projects. The incidental benefits were:  
 
i. increased income and output as a result of irrigation, which enhanced income and trade and 

processing activities, respectively. 
ii. irrigation improved the ground water resources, which became an important element in 

agricultural production. 
iii. irrigation reduced the instability, which was persisting in farm economy. 
iv. irrigation waters also served several other purposes namely, drinking water, hydel power 

generation etc. 
v. employment benefits of irrigation were clearly noted during construction phase as well as 

subsequently in farm activities in irrigated agriculture. 
 

Dhawan (1988), in his elaborate work on irrigation in India’s agricultural development, 
provides some methodological contributions for measurement of output and stability of irrigated 
agriculture. He used the official data available from different sources and analyzed the pattern at 
different points of time and for different states. Inter-state differences thus provide a comparative 
framework for obtaining insights into the role of irrigation, in the absence and impracticability of 
having generalized an all India analysis. He cautions that though a broad conceptualization of 
contributory role (pure irrigation effect) is possible, it cannot be measured satisfactorily in actual 
practice. 

One of the impacts of irrigation is on the intensity of cropping – single crop, double crop 
or year round cropping (in percentage terms 100%, 200% and 300%, respectively). For appraising 
cropping intensity the author suggests that regional variations have to be reckoned with and 
identification of crops by season becomes necessary. He also estimates that for the country as a 
whole, “one percentage point rise in irrigation availability may be accompanied by only half a 
percentage point rise in intensity of cropping”. Positive yield impacts of irrigation are commonly 
observed when irrigated yields are compared with un-irrigated yields. When in some cases any 
contrary trend is observed it is necessary to examine whether soil and climatic conditions are 
similar between the areas compared and whether the yield pertains to different crop seasons of the 
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year. The other impact of irrigation is in altering cropping pattern oriented to market. However, it 
is a misconception to assume irrigation by itself will change the crop pattern of food grains to 
non-food grains. The policies of government, technology, irrigation system design and several 
other factors come to play in deciding crop pattern by the farmer. 

The next impact of irrigation is on area and output. Dhawan, in this context, highlights 
the total crop area effect of irrigation. The impact of irrigation can be clearly seen from the 
overall contribution of increased irrigated area in food grain production. The water-related 
statistics of CWC shows the following increases between 1950-51 and 1993-94. 

 
Table 1.4.1.  Irrigated agriculture and food grains production. 

 
Particulars Unit 1950-

51 
1993-94 

Gross sown area under crops m ha 131.9 186.4 
Gross sown area under food grains m ha 97.3 124.7 
Gross irrigated area under all crops m ha 22.6 68.4 
Gross irrigated area under food grains m ha 18.31 48.247 
Gross un-irrigated area under food grains m ha 78.98 76.453 
Food grain production tons 50.8 134.2 
Food grains yield under irrigation  tons/ha - 2.33 
Increase in irrigated area between 1950-51 and 1993-94 m ha 26.63 
Contribution of food grains from addl. Irrigation tons 69.7 
Percentage contribution of irrigated area in food grain production % 52 

Source: CWC, water-related statistics (1998) as quoted in GOI report of NCIWRDP (1999). 
 

 Benefits from irrigation result in a number of ways and on-farm income is of major 
importance. From the cost-benefit viewpoint of farmers, it is the surplus of their gross receipts 
over their costs of cultivation. When assessed at shadow prices it reflects the social cost-benefit. 
Dhawan (1988), calculated the following differential income impact of providing irrigation to a 
dry crop per hectare (statistics pertain to the end of seventies valued at 1970-71 price level): Indus 
basin – Rs. 1,723, Gangetic basin – Rs. 2,000, South India – Rs. 1,850, Deccan Plateau – Rs. 
4,430. 

Rane’s work (1981) in two villages near Delhi, one irrigated and the other un-irrigated, 
indicated that people under BPL category are significantly more in un-irrigated areas when 
compared to irrigated areas. Taking minimum nutritional levels required which are valued at 1980 
prices and calculated at Rs. 1,600 per annum, the author used Lorenz curve and Gini-ratio 
techniques for analysis of the data collected by a survey. Taking the per capita income as basis he 
found there was need to classify population below the poverty into two categories - more 
backward (un-irrigated areas) and backward (irrigated areas) for pro-poor interventions. A quick 
summation of several of the recent CAD evaluation studies conducted in India showed marked 
difference between per hectare yields and incomes of households in irrigated and un-irrigated 
commands. The difference between irrigated and rainfed household farms’ productivity was 
striking. It may be noted here that table 1.4.2 shows the trend only and not the precise quantum in 
a certain year of reference. There was also the problem in choosing control villages; some studies 
took the villages within the irrigation project but not covered by CAD, some others outside. Some 
studies had the pre-irrigation data while others did not. However, the results help us in drawing 
inferences. 
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Table 1.4.2. Per hectare production in different CAD projects. 

 
(tons/ha) 

Crops Per hectare production (kharif) Per hectare production (rabi) Irrigation command 
 CADA 

area 
Non 

command 
area 

Rainfed area/ 
control 

CADA 
area 

Non 
command 

area 

Rainfed area/ 
control 

Rice 4.8 1.7 2.8 - - - 
Maize 2.1 1.8 1.9 - - - 
Wheat - - - 2.8 1.6 1.8 

1) Griri Command Area 
Development Project, 
Himachal Pradesh 

Barseem - - - 25.2 21.7 22 
Rice 3.2 - 2.0 - - - 2) CAD Program 

Chambal, Rajasthan Wheat - - - 1.6 - 1.2 
Rice 1.3 1.0 

(before 
CADA) 

0.80 1.3 1.3 1.2 3)Barna CAD Project, 
Madhya Pradesh 

Jowar 1.4 1.0 0.91 1.4 1.4 1.3 
Rice 2.7 2.3 - 2.2 1.5 - 4) CAD Program 

Jamuna, Assam Sugarcane - - - 2.5 1.9 - 
Paddy 4.4 3.5 4.5 4.1 3.8 3.6 
Jowar - - 2.4 - - - 

5) Periyar Vaigai 
Project, Tamilnadu 

Wheat - - - - - 2.0 
(before 
CADA) 

Paddy 1.3 - 1.0 - - - 6) Kukadi Irrigation 
Project, Maharashtra Wheat 1.9 1.3 1.2 - - - 

Aman 2.3 1.4 0.9 - - - 
Aus - - (pre-project) - - - 
Boro 2.6 1.3 0.8 2.1 0.6 0.7 

7) Mayurakshi CAD 
Project, West Bengal 

Wheat - - - - - - 
 
Source: 
1 & 4. Consulting Engineering Services (India) Pvt. Ltd., New Delhi, 1996. 
2 & 7. Water and Power Consultancy Services (India) Ltd., New Delhi, 1996. 
3. Redecon (India) Pvt. Ltd., New Delhi, 1996  
5 & 6. Kirloskar Consultants Ltd., Pune, 1996. 
 

A study of ten command areas in large irrigation projects conducted earlier (Dhawan 
1989), found that the mean value of yield from canal irrigation was 21 quintals as against 8 
quintals in rainfed areas. The study worked out the level of land productivity and found that 
irrigated lands with relative area under non-food crops and relative area of crops requiring kharif 
irrigation had positive relation r = 0.32 and r = 0.38, respectively. Negative relation (r = -0.3) was 
seen in the rainfall level in the command area. The irrigated areas showed much greater 
productivity for non-food grains than food grains. When looked from water productivity angle the 
difference was however, narrow. The study also argued that the static and dynamic impacts of 
irrigation on crop yields were different. The static impact was reflected at the time of change-over 
from dry land farming to irrigated agriculture. This was because the farmer in the new irrigated 
regime was unable to use other inputs and the yield turned out to be modest. This gradually 
changed as the farmer bridged the gaps in application of other inputs along with irrigation 
(Dhawan 1989). 

In the irrigated commands to what extent the ‘trickle down’ mechanisms furthered the 
generation of income and employment opportunities to all categories of poor, is an important 
factor for assessing the impact of irrigated agriculture on the incidence of poverty. Inverse 
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correlation is often found between output and income on one hand and the rural poverty on the 
other (Fan et al. 1999). This was discussed at length in the earlier section on rural poverty from 
the researches of several economists in India. 

Employment  impact 

Introduction of irrigation invariably brings forth improved absorption of labor in agriculture with 
higher wage rates. The increased demand for labor is caused in view of the intensive farm 
management requirements like number of waterings, weedings, application of fertilizers etc.’ 
increased cropped area, shift to more labor-intensive cash crops, increased work requirements, 
etc., (Kallur 1988). The manpower use per hectare was almost three times in irrigated agriculture 
as compared to non-irrigated agriculture (46.19 and 16.39, respectively). Further, the gross 
receipts per man-day of agricultural laborers was higher by 85.2 percent in the irrigated areas of 
Rajasthan canal project  (Roy 1983). A review of literature on the social impact of canal irrigation 
(Kishore 2002) covered the studies of Satpathy (1984) in six villages of Orissa where canal 
irrigation was reported to have increased employment man-days especially more in marginal farm 
holdings, and the other study by A.S. Patel in Gujarat command areas. In the latter study it was 
found that one rupee of investment in terms of cost provided less employment to labor when 
irrigation was introduced than prior to irrigation, though the overall investment in labor per unit 
of land in irrigated regimes increased substantially. However, though the employment effect of 
irrigation in static framework may appear as substantive, over a period of time, the employment 
elasticity of output diminished from 0.62 (late sixties) to 0.35 in (mid seventies), (Dhawan 1988). 
Reviewing the impact of farm economy in the high rainfall area in Konkan, Dhawan (1988b), 
wrote that without the irrigation project, the output of each hectare of land stood at Rs. 4,800 for 
which 227 days of human labor was used. With the project both the numbers increased Rs.11,050 
and 500 days, respectively. “Thus, labor use rise by 140 percent when the land productivity rises 
by 130 percent, giving an employment output elasticity of 1.08. But the value of this elasticity is 
below unity (0.72) for hired labor.” (Dhawan 1988b). 

Two cases from India covered by CIRDAP in their study on the impact of small-scale 
irrigation on rural poor in Asia, was reported to have found increase of labor per acre, when 
compared to rainfed agriculture. It was about 188 percent for crops like tomato and chillie and 
108 percent for food crops. Hired labor dominated with 52 percent in the labor requirement 
(Hasnip et.al. 2001). 

From several micro studies abundant evidence of increased employment can be seen in 
irrigated agriculture. Studies in mid eighties showed that the increase in days worked on irrigation 
schemes was over 100 percent in comparison with rainfed situations in West Bengal (Damodar 
valley canals); more than 150 percent in Punjab (Ferozepur canal), 61 percent in Gujarat 
(Dantiwada), and over 100 percent in Andhra Pradesh (Kakatiya canal). Irrigation provides 
security against impoverishment. “By providing employment and incomes which are not just 
more in quantity, but more reliable and spaced over most of the year vulnerability is reduced” 
(Chambers 1985). 

Trends in real wages and income of rural wage labor households is an important 
dimension for understanding the relationship of agricultural growth and poverty alleviation. They 
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are equally important for small and marginal farmers, because many of such farmers get 
considerable earnings from labor. At 1956-57 prices, the real wage rates for males increased from 
Rs. 1.02 in 1956-57 to Rs. 1.26 in 1964-65, Rs. 1.25 in 1977-78 and Rs. 1.66 in 1983. The real 
income of agricultural labor during this period increased at the rate of 3 percent per annum. 
However, the performance of other rural labor households was better with real income growing at 
the rate of 4.8 percent (Saraswat 1993). Bhalla (1995), argued that occupational diversification 
“builds a more effective floor to earnings than high average agricultural labor income in the 
greenest of green revolution areas in Harayana.” 

Village voices (Epstein et al. 1998), is an interesting study of two villages in Karnataka – 
one with irrigation and the other without irrigation covering a time period from 1954 to 1997 at 
different intervals. The study focuses on rural development indicating culturally sensitive 
development strategies. The study shows that the irrigated village was on the way to becoming a 
model growth centre. Increased per capita acre productivity and extension of irrigated acreage 
had facilitated the land carrying capacity to accommodate increasing numbers. Villagers had a 
strong social identity and feeling of pride regarding their achievements. The village which had no 
irrigation facility became extroverted, developed social anomie and soon was likely to disappear 
and get absorbed as a suburb of the nearby expanding town. The growing regional economy 
however forced many people of un-irrigated villages to leave the villages and seek employment 
(professionals like doctors, teachers, lecturers etc.), while others commuted to work as 
mechanics, electricians and other jobs. Thus, development of canal irrigation triggered off 
different growth paths.  
 
Stabilization impacts 
 
Irrigation provides stabilization on three counts – crop yield, total farm output and farm income. 
This is viewed in terms of a certain extent of insulation against drought, though drought cannot be 
taken as the only cause of lower yields, output and incomes. Output depends on crop area and 
crop yield and their covariance, yet, output is not a guarantee to income stability for which price 
stabilization and price support policy is important. Given the complexity, “a priori expectation is 
that the impact of developing various types of irrigation on the output and crop area, when 
viewed in totality of the country as a whole, is bound to be considerable” (Dhawan 1985; Dhawan 
1988).  The study of Ray, Rao and Subba Rao (1988) showed that the standard deviation of 
annual aggregate crop yield and growth rates of outputs in irrigated conditions was less than half 
that of non-irrigated conditions. The study also showed a gain in output stability in studies 
conduceted in 9 out of 11 states. 

Equity impact 

The findings of several researchers showed that large landholders and rich farmers were greater 
beneficiaries of canal irrigation, accompanied by the nexus of powerful social groups and 
unscrupulous officials and members of public (Pant). Wade (1975), argued that concern with 
economic justification of irrigation projects tended to guide the thinking in terms of aggregate 
output overlooking the distribution aspect. He quoted van der velde’s research that land holdings 
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closer to canal outlets got better water service, and that holding location constant, big holdings 
receive more water per acre than small holdings. He further referred to the evidence from 
Reidinger’s research, which showed that holdings of larger and powerful landholders often were 
closest to the head reach of the water course. Jasveen (1985), pointed that large farmers in Punjab 
neglected the usage of canal water with the installation of tube wells, which deprived others using 
canal water due to non-maintenance of the entire length of water course. Thus, access to irrigation 
worsened forsmall farmers in the tail end. Implicit in the distribution system was the scale effect, 
such that the adverse consequences derived from the mode of water distribution were 
correspondingly greater for small-scale users. This scale bias reinforced inequalities among users. 
Though marginal farmers gained in absolute sense, large farmers gained proportionally much 
more from irrigation. The income of marginal and large farmers per hectare in a village study was 
found to be Rs. 2,799 and Rs. 3,498, respectively (Nadkarni 1984).  
 
Singh (1978), questioned  the water subsidies of canal projects. Since irrigation facilities were not 
uniformly distributed among all the regions in the country, and were not equally accessible to all 
size groups of farmers within a region, it was argued that water subsidies would further widen the 
inter-regional disparities in income distribution. Water subsidies thus were untenable in view of 
efficiency or equity. Another equity issue comes out of non-availability of credit and inputs. In 
Mula command area in Maharashtra, a study (Khuspe T.S and G.K. Sawant 1978) found that 
52.67 percent farmers under-utilized the canal irrigation due to non-availability of credit (78%) 
for purchasing farm inputs and high cost maintenance of field channels. 
 
Hooja (2000), in his study observed that the per capita income from agriculture is 5.5 times 
higher in big farms as compared to small size farms in irrigated areas, whereas it is only 2.5 times 
higher in case of rainfed villages in the Krishna Raj Sagar project area. Households from irrigated 
villages spent more on food and non-food items than the households in the rainfed areas. The 
percentage share of consumption expenditure on non-food items like education, health, clothing 
and travelling was relatively higher for cultivators of irrigated households. Irrigation not only 
brought higher prosperity but also higher inequity of incomes among cultivators. Both income 
and asset inequity was found to be higher in irrigated villages, but overall quality of life was also 
better in the irrigated villages. 
 
Irrigation management transfer to the farmers was considered as the best option to bring about 
equity in water distribution. However, there were several unfounded fears. Although a major 
concern among officials, there was no evidence to suggest that water distribution became more 
inequitable subsequent to transfer. In many cases equity of water distribution improved. In the 
early stages, the leaders seemed to have played an important role in ensuring equity. In the longer 
run, structures and processes put in place by the leaders are likely to provide voice to the weaker 
sections of the membership. The processes suggested that risk of water distribution becoming 
more inequitable appeared to be out of place particularly in large gravity systems, where all 
beneficiaries were aware of their rights. The transfer of smaller systems such as public tube wells, 
the access to which were at the mercy of the operator, had not necessarily resulted in equitable 
access. Many of these were taken over by a few individuals through fictitious organizations. 
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Selvarajan et al. (2001), in their study assessed the equity dimensions of India’s irrigation 
development. The focus of the study was to ascertain equity impact of irrigation development in 
India from 1970 through 1990 using agricultural census database covering major states and union 
territories. Using Theil’s Entropy Measure inter-farm size inequality in irrigation distribution in 
India was analyzed at all-India level as well as state level. Inequality at all-India Level was split 
into two constituent parts viz., - “Between States” inequality and “Within States” inequality for 
quantifying the sources of inequality for better irrigation policy decisions. Following the 
Rawisian approach, in which irrigation distribution policy is designed in favour of small farms, 
the expected Theil’s measure of inequality has come down substantially. Deviation of current 
canal irrigation distribution from Rawisian distribution indicates an index value of 0.78204 for 
1990/91, which is 12 percent less than that of 1970/71 levels. Deviation of current canal irrigation 
distribution by proportion has declined from 0.25710 in 1970/71 to 0.17115 in 1990/91. During 
this period actual distribution has come closer to the normative distribution based on proportional 
distribution policy pursued, and this kind of  a declining trend also remained consistent during the 
period 1971-1991. 

 
Relative equity performance analysis of canal and non-canal sources of irrigation showed that the 
distribution of canal-irrigated area is superior in promoting equity in states like, Gujarat, Madhya 
Pradesh, Maharashtra, Orissa and Andhra Pradesh. Analysis of equity impact at state-level 
revealed that there is a wide variation in the level of inequality in current distribution of flow and 
lift irrigated areas across different farm-size classifications, both in absolute terms and in terms of 
household distribution of irrigation. Large farms captured disproportionately large share of 
irrigation benefits, as compared to small and marginal farms. Changing towards Rawisian 
distribution policy will significantly bring down the levels of inequality in the current irrigation 
distribution, in general and canal irrigation distribution, in particular. Levels of inequality in the 
distribution of most of the irrigation related attributes is less than the overall inequality in the 
current distribution of cultivated area. 
 
In the past, integrated approach was never adopted in the water sector by internalizing all the 
sources and uses of water while designing the policies. Consequently, source-wise analysis of 
irrigated area exhibits mixed inequality trends in the distribution of irrigation-related attributes. 
Mutual inter-dependent linkages among different users and sources of water require designing of 
policies for development management and utilization of water for the sector as a whole, 
encompassing all uses and sources. The study recommended the following: i) To improve equity 
in irrigation development and distribution, improved distribution across farm-size groups need to 
be targeted than in terms of balanced regional irrigation development in case of canal irrigation 
source. However, contrary will be the case in the context of tube well irrigation. ii) Along with 
the efforts to install PIM, simultaneous efforts to ensure physical and financial sustainability of 
the irrigation system is necessary. This would promote both equity and efficiency in the long run. 
iii) Reforms in the existing water laws and institutions are equally needed to correct the ‘incentive 
gap’ and promote ecological security, economic efficiency and social equity in every use of 
water. 
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In a study, (Narayanamoorthy 2001), to establish the relationship between incidence of poverty 
and development of irrigation in 14 major states of India, irrigation was taken as the explanatory 
variable. The study also tried to locate the changing role of irrigation as an explanatory factor 
over different points of time namely, 1972-73, 1977-78, 1983-84 and 1987-88. The objectives 
were to: 1) demonstrate the importance of irrigation as an impacting policy intervention on other 
variables which were used by earlier studies for analyzing the incidence of rural poverty; 2) 
capturing the changing scenario of state level rural poverty and to analyze the relationship 
between rural poverty and irrigation across states. The poverty line declared by the Planning 
Commission in different years, and other sources of data published by the government and 
commonly used in poverty studies were taken for the purpose of analysis. Irrigation was found to 
be highly influential on all the variables used in earlier studies. The paper argued that irrigation 
should be taken as the important variable in the analysis relating to rural poverty. The study also 
linked the irrigation-poverty nexus by segregating states above poverty line and below poverty 
line with their respective irrigation endowments. Irrigated area (ha) per thousand rural population 
(IAPTRP) was found to be significantly high for below poverty line states. The study also drew 
the inference that irrigation was the main factor in increasing real wage rate of agricultural 
laborers. Computed correlation values for irrigation, and non-irrigation variables regression 
analysis was made using only irrigation as a dependent variable. This study clearly showed 
irrigation as an important factor associated with the level of poverty in India. 

Livelihoods impact 

Anti-poverty effects are perceptible from the point of view of production and livelihoods. The 
production aspects were already dealt with earlier. From the livelihoods standpoint the question 
of entitlements was made increasingly important by Amartya Sen. Raising the question “who 
gains and who loses?” Chambers (1988) mentioned, “irrigation, increased irrigation, higher 
cropping intensities and associated change in cropping patterns all affect different groups in 
different ways. For small and marginal farmers, irrigation, means more productive work… on 
more days of year and more stable”. For landless poor irrigation in addition to providing 
employment, provided security against impoverishment and averted the dangers of having to 
dispose off assets, sale of land to buy food, meet debt repayment schedules, etc. It was reported 
that while incidence of poverty is as high as 69 percent in districts in India where there was less 
than 10 percent of irrigated crop area and is 26 percent in districts having more than 50 percent of 
such area and just 10 percent in the agro-climatic sub zones of Punjab and Harayana with 70 
percent irrigated land. 

Gender impact 

A study in Harayana pointed out that changes in the pattern of production, because of irrigation, 
increased landed women’s participation in agricultural work due to greater intensity and need for 
scheduling in agriculture. Women belonging to scheduled castes got engaged in agricultural wage 
work but employment was extremely seasonal. Irrigation allowed the village to support increased 
population by bringing more land under cultivation, providing more jobs for Harijans, increasing 
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sedentariness and having greater appeal to immigrants. Irrigation also contributed to decreasing 
the time required to do various household tasks. Fodder production, fuel procurement, grain 
grinding and water carrying are examples. The landless were relatively little affected in this 
sphere. Livestock raising remained an important economic and social feature of the village. The 
change from extensive to intensive livestocking affected women’s labor since women play a 
central role in livestock management. Despite increases in cash economy and greater contact with 
urban areas, village women remained relatively isolated from economic activity and decision-
making. Social and cultural constraints played the most significant role in determining the very 
subtle and indirect changes in women’s socio-economic spheres. 

Exports impact 

The exports of agricultural products contributed to Rs. 250.4 billion during 1996-97 
accounting for 21 percent of total exports. In the post-liberalization period the quantum of 
exports is steadily increasing. Horticulture is occupying an important place while export 
of rice was to a tune of 5 MT (metric tons) in 1995-96. Kakkar argues that “the problem 
with these kinds of developments is that they hide the reality of water, irrigation, capital 
and employment scarcity in vast areas in India… would lead us to question the kind of 
irrigation options India has pursued till date” (Kakkar, 1999). 

Adverse impact 

There are several widely recognized adverse effects of large irrigation projects. Big dams 
and canals are criticized and are met with opposition on several counts like:  i) displacement of 
people and the human misery associated with it and; ii) the negative health impacts on the 
population like the spread of malaria, filaria and many other water borne diseases. Poor are more 
likely to get affected due to these impacts, as rivers and canals are common recipients for 
sewerage and domestic affluence. Environmental impacts are another set of negative impacts of 
large irrigation systems. The consequences are not only the loss of habitat and loss of water 
through evaporation, seepage and percolation, but also heavy salinization and water logging, 
causing changes in soil structure and some times degradation. The environmental consequences 
of artificial impoundments are highlighted in various reports and articles which focused closer 
attention on  the ecological impacts of dam construction. 

There are different estimates made in regard to water logging. The Irrigation Commission 
(1972) estimated that 4.84 M ha of land is affected by water logging and salinization. The 
National Commission on Agriculture (1976) estimated that about 5.98 M ha of land was affected 
due to water logging in both irrigation commands as well as non-irrigated areas. Out of this 2.6 M 
ha was found to be affected by higher water table and the rest due to surface run-off stagnation. 
World Bank (1991), felt that about 3 M ha were water logged on irrigation lands but only part of 
the water logging was induced by irrigation. The working groups constituted by the Ministry of 
Water Resources (1991), estimated that about 2.46 M ha in irrigated commands were affected 
from water logging. Those areas were in the states of Punjab, Uttar Pradesh (UP), Harayana, 
Rajasthan and Maharashtra. The working group also estimated that 3.3 M ha of land suffered 
from salinity/alkalinity in irrigation commands. 
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To sum up, consequent to  the negative impacts of irrigation, three types of economic loss 
result : i) annual/recurring losses due to reduction in crop yields on affected farms ii) one time 
loss due to huge investments made in creation of irrigation potential, which, if not fully utilized, 
leads to under-utilization of investments made in irrigation; iii) interest loss on irrigation. Further, 
the cost of reclamation of the affected lands is another economic loss.  
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1.5. PERFORMANCE OF IRRIGATION PROJECTS – AN OVERVIEW 

The word ‘performance’ denotes a wide range of elements and boundaries. It is defined as a 
“system’s effectiveness in carrying out its internal activities – acquisition of inputs and 
transformation of inputs into intermediate and final outputs – and the effects of these activities on 
the system itself and on its external environment” (Small and Svendsen 1999). In the irrigation 
context, the water-related activities are generally grouped into three subsystem boundaries 
namely: acquisition, distribution and application. Small and Svendsen further elaborate that each 
subsystem has different functions – acquisition deals with physical and social elements associated 
with capture of water from its source, while distribution encompasses elements related to 
movement of water from source to the field. Application functions are in the domain of irrigators 
who actually apply water to the root zone of crops. Conceptually, the irrigation impacts discussed 
in the previous section represent a type of performance measure used for assessment. They 
pertain to the outcomes and effects of system outputs on a larger environment. Assessment of 
effects and outcomes is generally difficult and complex, especially, when dealing with subjects 
like water, due to the presence of a number of intervening variables. 

Different performance criteria are used for different studies on irrigation in India. In this 
section a review of literature is made on the overall irrigation performance of canal irrigation 
systems within the subsystem boundaries of water delivery. 

Big Dams  

There are more than 10 irrigation systems in India with reservoirs serving around 500,000 
hectares each and 50 reservoirs having the capacity to serve about 100,000 hectares each. Thus 
around 2/3 of the total irrigated area is serviced with irrigation from these reservoirs. The 
estimates of ultimate irrigation development potential (113.5 mha) were revised by GOI and 
upgraded to 139.9 million hectares with 58.46 million hectares through major and medium 
(M&M) irrigation, and 81.43 mha from minor irrigation (GOI 1999 c). However, these figures 
were questioned, as they were not based on any ‘river basin’ planning. The decisions on big dams 
were confined to engineers, bureaucrats and politicians. The people and other professionals of 
disciplines like agricultural sciences, social sciences etc., had little role to play in the decision- 
making related to big reservoirs. Further, the performance and experience of the irrigation 
projects never informed the decisions about dams in the past. No comprehensive post facto 
evaluations were available covering costs, benefits and impacts as envisaged in dam construction 
proposals. Also, studies were not made on how actual costs, benefits and impacts are distributed. 
Another fact was that there was no option assessment process with regard to the type of irrigation 
projects to be started (Thakkar 1999). 

Historically, prior to independence, India’s irrigation projects were mainly diversion 
structures and were sanctioned on the basis of ‘financial return’ criterion, which showed a certain 
percentage return on the sum at charge in the tenth year after the completion of the project. This 
was calculated on the basis of capital investment, working expenses, water charges and 
betterment levy realized. The criterion changed to benefit cost (BC) ratio for sanctioning 
irrigation projects, after independence. The second Irrigation Commission, 1992, recommended 
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that at the time of considering a project for acceptance, the financial return also has to be 
carefully considered. A methodology consisting of opportunity cost, shadow pricing of inputs, 
outputs, foreign exchange etc., was recommended by Nitin Desai Committee in 1983 and, as a 
first step of implementation of the report, it was decided by GOI that the project reports should 
contain the calculations of internal rate of return (IRR) with discounted cash flow, and without 
adjusting for economic efficiency prices of inputs and outputs (Ganesan 1997). Thus, the BC ratio 
was replaced by IRR in 1983. In order to qualify, the projects were to yield a minimum of 9 
percent and in projects with 75 percent dependability of water, drought-prone areas and hilly 
tracts, the IRR of 7 percent was allowed. 

Review of literature dealing with the big dam controversy is out of place here, though 
some issues pertinent to planning of M&M water resources becomes relevant. For the purpose of 
discussion the recurring problems in the performance of M&M projects can be divided into – 1) 
those coming up in construction stage and; 2) those that spring up in the operation and 
maintenance phase. The problems in construction phase are: i) paucity of finances which results 
in cost and time over-runs; ii) faulty design; iii) rehabilitation of the project-affected people and;  
iv) environmental degradation. The problems that arise in O&M phase are: i) under-utilization of 
irrigation capacity (potential) created; ii) inequity in irrigation; iii) lack of dependability of 
irrigation; iv) indifferent quality; v) wastage of irrigation water; vi) water logging; soil salinity 
and alkalinity; vii) sustainability of irrigated farming and; viii) financial losses and pricing of 
water (Dhawan 1989; Mitra AK 1996; Thakkar 1999; Vaidyanathan 1999). These problems are 
all inter-related as some of the O&M problems are ramifications of those originated in the 
construction phase of the irrigation project. Another useful way to understand the performance of 
irrigation systems is to examine the constraints that plague the systems. They are physical 
constraints, institutional constraints and financial and economic constraints (World Bank 1998). 

Right from the decision-making stage the projects were criticized for lack of 
transparency, resulting in under-estimation of costs and exaggeration of benefits. However, 
Anranga, Bedthi, Sardar Sarovar and Tehri projects as an exception were well- documented. “The 
experience of the last 50 years shows that in reality the standards of security and evaluation are 
lax, that project proposals without adequate hydrological data and preparatory investigation have 
been approved under political pressure. A study of the Public Accounts Committee of 32 projects 
showed cost escalation of 500% and beyond…. Even CWC and Central Board of Irrigation and 
Power pointed out… that the technical studies are left incomplete, the command area surveys are 
not completed and drainage and downstream issues are never addressed” (Thakkar 1999). An 
Appraisal Review Mission’s report of the World Bank on Chambal Command Area Development 
Project (MP), while estimating economic rate of return of 22 percent, cautioned that the rate of 
return was sensitive to growth rate of benefits and project costs. Delay of the project by one year 
would reduce benefits by 10 percent and 25 percent;  increase in costs would result in decrease in 
rate of return to 18 percent (Sivamohan 1986). 

Proliferation of projects and thin spread of resources were believed to be the cause of 
time and cost over-runs and the vicious cycle of resource crunch and further delays in the 
completion of irrigation projects. Thakkar quotes an analysis of 346 M&M irrigation projects 
which showed a minimum of 12 years lapse from the initiation of a project to the creation of 
irrigation potential. Further, the costs went up from Rs. 51,000 per hectare in 1978-79 to over 
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214,000 per hectare in 1995-96 (at 1995-96 constant prices – both representing 3-year moving 
averages). The Planning Commission also accepted increase in cost of creation of one hectare 
irrigation through M&M projects by 365 percent from the time of early plan period. The factors 
for the cost escalation and long gestation period are generally attributed to inflation in the prices 
of the inputs for construction, changed designs and scope of projects after they were approved, 
and procedural delays and other bottlenecks (Vaidyanathan 1999). 

Competitive politics and the mindless chase for starting new projects, though in policy 
was discouraged after the Eighth Plan Period, continued, as politicians believed this to be a good 
‘vote catching’ mechanism and also a source of generating party funds for fighting elections. 
Hasty preparation of plans and designs and complacence of the Technical Committee approving 
the projects, were common features, with projects starting without being approved. Publications 
are rare on common design deficiencies (which creep in distribution subsystem), and which were 
responsible for causing specific management problems. Some interesting design aspects were 
mentioned in a publication (ODI 1976) based on Reidinger (1980) and Van der velde (1980) and 
Wade (several papers). Because of the fact that irrigation systems in India were meant for 
protective irrigation, the designs were based on sharing shortage of water. It was felt that with the 
low design irrigation intensities, continuous flows and absence of proper control and regulation 
structures, the systems became hardly manageable giving rise to head-tail differences and related 
problems (Jurriens and Kornelis de Jong 1989). The NCIWRDP (1999) reiterated the following 
maladies for non-completion of projects according to time schedules: 

 
1. Proliferation of schemes, insufficient plan outlays and consequent thin spreading of available 

resources. 
2. Non-prioritization of projects. 
3. Inadequate planning and investigations and delays in planning implementation of distribution 

systems. 
4. Pre-emption of available resources by externally-aided schemes. 
5. Increased provisions for rehabilitation and environmental costs due to greater awareness of 

their importance. 
6. Delays in resettlement and land acquisition, including transfer of forest land, and 
7. Cost and time over- runs. 

 
Whenever the performance of M&M projects are discussed, much has been said on both sides and 
the importance of M&M schemes constructed cannot be ignored for their contribution in wiping 
out food scarcity in India. The rehabilitation of projects affected people, and ecological 
challenges and environmental degradation are other issues widely discussed in India, of late.  

Under-utilization of Irrigation Capacity 

Coming to the operational side of the M&M projects in India, the persisting gap between the 
irrigation potential created and utilized, remained as a subject matter of performance evaluation 
of irrigation projects. Concern with this gap saw the creation of Command Area Development 
(CAD) authorities in the areas irrigated by M&M projects, in 1974. The other factors that 
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contributed to the formation of CAD authorities however, were the changing concept of irrigation 
and agriculture in the light of green revolution, assignment of responsibility for infrastructural 
development and distributive justice. The need for an institutional framework to undertake and 
integrate various activities and functions below the ‘outlet’ level of an irrigation distribution 
system was felt as absolutely wanting. So also, was the compelling need for equitable distribution 
of irrigation water to marginal, small, and tail-end farms (Sivamohan 1990). There is no 
uniformity about the definition of irrigation potential all over the country. Some states report net 
potential while others report annual potential. Further, while some states cover the areas served 
by the canal network, others report only when field channels are constructed.  
Areas are often reported when systems are partially completed, though water was not flowing 
because of physical constraints. The NCIWRD dealt with this aspect at length and recommended 
that the term irrigation potential created by a project at a given time during and after its 
construction be defined as “the aggregate gross area that can be irrigated annually by the quantity 
of water which could be made available through infrastructure completed upto last government 
outlet in water delivery system” (NCIWRD 1999). The Commission also recommended the 
adoption of a uniform reporting system and also periodical re-appraisal of projects. The disparity 
in the definition of irrigation potential utilized, and the reporting methodologies adopted by 
different states, is equally varying. A difference of 7 M ha of utilization exists between total 
figures of state irrigation departments and land use statistics (NCIWRD 99). Vaidyanathan 
(1999), also opined that the gap is larger when we compare land use statistics with Planning 
Commission estimates. Not withstanding the controversy, studies by research scholars suggest 
(Mitra 1996) that there exists a considerable extent of under-utilization and mis-utilization, which 
needs to be checked through improved technical efficiency in O&M, and improved distribution of 
water. However, it was also argued that the problem of poor utilization cannot be solved simply 
by improving the control capacity via improved physical structures (Wade and Chambers 1980). 
The Irrigation Commission (1972) emphasized, that the utilization was hampered by design and 
implementation deficiencies, including completion of reservoirs before the canal networks 
completed, lack of field channels, and many other such reasons which prompted the formation of 
CAD authorities. 

The NCIWRD (1999) worked out the gap, and the figurers are reproduced in table 1.2.6 
of this report. The evaluation studies sponsored by the Ministry of Water Resources for assessing 
the impact of CAD program show a positive impact, improving irrigation water utilization, 
increasing irrigation intensity and water-use efficiency, increasing agricultural production and 
productivity (GOI 2001). The NCIWRD (1999), in this context, pointed out a discrepancy in the 
statistics of irrigation potential created and utilized and called for a specific review to cull out the 
methodologies adopted and reconcile the data adopting uniform criteria regarding identification 
and annual reckoning of area of irrigation, and also suggested the use and interpretation of 
satellite imageries.  
 
Constraints 
 
The Indian Irrigation Sector Review (World Bank 1998) identified some major constraints in the 
performance of irrigation. Stressing the increased limitations for further expansion of irrigation in 
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the country, the report recommended a strategic need for improving the performance of existing 
irrigation.  
1) Infrastructure and drainage in the flow irrigation projects was found in a state of disrepair and 
badly needed maintenance because of poor design, inferior quality of construction and more 
importantly, due to the cumulative effects of deferred maintenance. Silted canals and drains, 
eroded and collapsing structures were a common sight in these projects. The systems, thus 
dilapidated, led to wastage of water and unreliable and untimely deliveries and application losses. 
2) The quality of service provided by the irrigation departments (ID) was very poor. The 
mammoth centralized structures were not having accountability to users being monopoly 
organizations. 3) The personnel in the ID are construction oriented civil engineers and lack skills 
in operations and maintenance. The shortage of skills was felt in corporate and financial 
management, basin planning, environmental management, and so on. Job rotations in the 
organizations hampered career growth, and lack of incentives for encouraging and inducting 
specialization. 4) Irrigation sector in the country is divided into minor irrigation dealing with 
groundwater, lift irrigation schemes, tanks and major and medium irrigation projects dealing with 
vast canal networks. They are administered by different government departments and ministries 
at state level. Important functions like water resources planning, monitoring and management, 
and environmental assessment are also dispersed, and departments concerned lack responsibility, 
accountability and coordination. 5) Likewise, the linkage between irrigation and agriculture is 
weak and organizational synergy is lacking. 6) Yet another big constraint was minimal 
involvement of farmers in irrigation management for a variety of reasons. Robert Chambers 
(1992), further identified several gaps in the management of canal irrigation systems. His 
research calls for open-learning on the part of the individual professionals, maintenance gap, and 
the “fixation below the outlet,” thereby lack of systems approach in the management; absence of 
night irrigation and lastly, lack of motivation among irrigation professionals and corruption 
resulting in ‘transfer trade’ where lucrative posts are traded by politicians. The book argues that 
the potential for better livelihoods for the poor from the improved performance of canal irrigation 
systems are immense. It calls for R&D on the ‘gap’ subjects including main system scheduling 
and delivery, communications, farmer joint management, containing and cutting down corruption 
and diagnostic analysis, and learning from the field and farmers (Chambers 1992).  7) Financial 
and economic constraints in the management of canal irrigation in India figure prominently. This 
was due to insufficient cost recovery from the farmers. Water charges are very low and are not 
linked to scarcity of water, productivity or costs involved in capturing water and delivering it. 
The World Bank report (1998) points out that “due to insufficient cost recovery, irrigation 
currently contributes one-third of the states’ revenue deficit.” The total uncovered costs on 
account of major and medium irrigation works increased more than five-fold from Rs. 280 crores 
in 1997-78 to Rs. 1,525 crores in 1986-87. In 1977-78 the implicit subsidies on these projects was 
one-third of the annual capital investment into this category; by 1986-87 it became 70 percent and 
“today it is much higher” (GOI 1992). 8) The differed maintenance of systems due to paucity of 
funds, however, was mainly due to insufficient O&M budgetary allocations by the state 
governments. Vaidyanathan Committee Report clearly shows that in many states O&M 
expenditure do not cover even staff salaries. 9) The World Bank (1998) report attributes 
subsidized water and its public provision as the reason for poor incentive for water-use efficiency. 
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Broken Legitimacy 
 
Henry Hart (1978), described the ‘broken legitimacy’ in irrigation management and performance 
and ‘anarchy syndrome’ among farmers due to various operational problems. In Pant’s words “on 
one hand the cultivators have lost their expectations that their canals would furnish them water to 
suit their requirements and indulge in breaking structures and illegal diversion of water. On the 
other hand, the irrigation field staff have lost confidence that cultivators will irrigate according to 
law and rules, so do not take interest in their assigned job and exercise their authority arbitrarily 
for their own vested interests” (Pant 1986).  The inability of most of the M&M systems to 
perform as they were designed thus, gave rise to the search of alternate models for managing 
irrigation efficiently.  

Unreliability and Wastage 

Unreliability and wastage of irrigation water are two factors mutually intertwined. At the outset, 
farmers had no accurance or idea as to how much and when they would get water delivery from 
the system. “The combined evidence of water capture, sedimentation and transmission losses 
suggests that less water is deliverable or delivered than originally estimated or subsequently 
reported” (Chamber 1992). In some systems, water is available mostly when the farmers don’t 
require and in others, water is not  available when it is needed most. Added to this are the 
perpetual problems related to head and tail-end flows in the canals, and the consequent misuse 
and deprivation, respectively. In a strict sense, supplies in the system are neither demand-based 
nor need-based. Supplies are rigid and inflexible which results in farmers’ inability to plan their 
cropping pattern. 

No incentive is available to the farmer to save water in the canal systems. Further, it 
makes them waste and over-irrigate their fields, due to uncertainty of supply and also due to lack 
of knowledge of scientific management of water. There is also no group incentive for 
economizing water use (Joshi 2000) and the management of water is entirely with the irrigation 
agency. Wastage of water thus occurs due to several reasons – inadequate delivery systems, lack 
of proper leveling of land, lack of proper drainage, excessive seepage losses, negligent wastage of 
water during transmission, over-irrigation and so on. 

Assumptions and Operating Procedures 

Wade’s (1980) comparison between the operating procedures used in South India and those used 
not only in Taiwan, Japan, Spain but also north India, showed that a large potential for 
improvement was waiting to be tapped. Physical structures did not prevent a big increase in water 
control. There was a great potential for improving canal performance through better operating 
procedures without expensive rehabilitation of physical structures. The rate of improvement in 
effectiveness of canal systems could be considerably higher than what the existing engineering-
oriented remedies would lead to. Large increases in water control can be brought about if 
engineers seriously, wish to, even within the limitations of the existing physical structures and 
administration.  
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Three assumptions dominated the literature on causes and remedies of poor canal 
performance – i) problems arose mainly below, rather than above the outlet, at farm and village 
level ii) that the problems were mainly technical in nature and iii) that, so far as problems 
identified as institutional, were all related to the institutions of farmers. Canal systems were 
designed and constructed assuming a level of utilization of control capacity, which did not exist 
in most systems of south and south-east Asia. The problem of poor utilization cannot be solved 
simply by improving the control capacity via improved physical structures. Improvement at the 
on-farm level depended, in case of large water supply systems, on the ability of the farmer to 
obtain water at the right time and in the quantity required. Thus, an important interaction existed 
between centralized water management and planning and on-farm water utilization.  
The structure of an irrigation system could place severe restrictions on the irrigators options to 
apply sound conventions or innovative water management practices. The evidence suggested that 
without large investments in physical structures, but with changes in the distribution of water on 
main systems, large increases in production could be achieved with equity benefits to deprived 
tail-enders as well. In India alone, the potential was probably for millions of tons of additional 
food grains. To achieve such a quantum jump, main system management was considered as the 
key. Main system management was overlooked due to 1) visibility 2) professional concerns and 
preferences 3) blaming the farmer 4) the belief that one man’s gain is the other man’s loss 5) the 
fact that water is politics and 6) little incentive to canal operator for better performance. To begin 
now to explore and realize the potential from improved main system management required two 
thrusts : 1) cognitive and 2) diagnostic. (Wade; R. Chambers 1980). 
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1.6. INSTITUTIONAL REFORMS IN IRRIGATION – AN OVERVIEW 

Application of irrigation to the crops constitutes the other important subsystem function in 
irrigation management. Ever since the 1980s, several of the situational compulsions (discussed 
earlier) prompted the Government of India and the state governments to look for alternative 
approaches from bureaucratic administration of irrigation to farmers’ management. This was also 
propelled by the globally held policy views on wider issues like the role of governance and 
creating an enabling environment, de-bureaucratization, privatization, peoples’ participation, user 
management of resources and programs, emphasis on productivity, efficiency, equity, economy 
and environmental degradation.  

Historically, farmer-managed irrigation systems were not unknown to India. Kautilya in 
the third century BC chalked out the principles of participatory management for governance of 
certain activities in irrigation. The third century AD witnessed the construction of ‘Gand Anicut’ 
across the river Cauvery by king Karikala Chola in Tamilnadu. Till the British rulers took over its 
management in 1799, irrigation under this anicut was in the hands of the local communities. 
History is replete with several instances of management of irrigation by farmers like – 
Vijayanagar Channels (11th to 16th century AD), kuls in Himalayas, ahar and pyne in Bihar, tanks 
in Tamilnadu, Andhra Pradesh and Karnataka and phads in Maharashtra.  The British period saw 
the beginning of the construction of large irrigation systems for maximizing revenue collection 
and movement of army through the waterways. Centralised organization structures for irrigation 
administration thus became necessary. Independent India, thereafter, continued with the inherited 
legacy of irrigation administration. It was assumed that a mix of ‘correct technology’, efficient 
markets and capable agency would provide optimal performance. The central control by powerful 
bureaucracy was made available by the imperatives of physical system and its technology. 

In India the initial approach of the participatory irrigation management (PIM) was to 
involve farmers in the management of irrigation applications judiciously and equitably at the farm 
level. With the formation of CADAs the main thrust given was to construct field channels and 
involve farmers in decisions regarding water allocation and utilization below the outlet level. By 
the early 90s the concept gradually moved to establishing partnerships between the government 
agencies and farmers, and of late to the threshold of irrigation management transfer (IMT). Some 
state governments already took initiative in legislating to this effect to a great measure. One could 
observe an evolutionary trend in this regard in Indian policy making. Several researchers and 
institutions in India had engaged in a prolonged debate on the participatory processes in this 
sector and donor agencies supported the research projects. In early 1990s, senior -level officials 
were exposed to the idea in collaboration with the then International Water Management Institute 
(now IWMI) at the Administrative Staff College of India, and the officials were taken on  a study 
tour to countries like Phillipines and Malaysia where PIM was already being implemented. It was 
only in 1984, that the Ministry of Water Resources (MOWR) issued guidelines for the formation 
of Water Users Associations (WUAs) on a pilot basis and then to replicate them. During the 
Seventh Plan period the Planning Commission wanted the farmers to be encouraged for collective 
action not only for on farm application of water but also for other aspects in irrigated agriculture. 
However, as Raju and Melony (1994) have opined, PIM was not a major objective of the plan. A 
cautious approach in initiating PIM continued and in 1985 the government wanted to experiment 
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with PIM on one minor canal in each of the CAD projects. The 1987 National Water Policy 
referred to PIM and involvement of NGOs in a passing manner. The Eighth Plan strategy called 
for greater user participation and was asked to be encouraged both at system and at local levels. 
Action projects funded by external agencies and also government of India to try out PIM in 
different locations continued. It was only after the liberalization, when the processes of de-
bureaucratisation and privatisation gained momentum, similar changes were also witnessed in the 
irrigation sector. 

Several national conferences were held by the MOWR. The Working Group of Tenth 
Five-year Plan deliberated and recommended that at least 10  percent of the irrigated area to start 
with, should be covered by PIM, and should be increased to 50 percent by the end of the Tenth 
Plan period. The 1999 union budget for the first time spelt out budget allocations for PIM. A 
good documentary critique on PIM (Deepika et al. 1999) analysed the misconceptions attributed 
for the tardy progress of the PIM in India. Some of the attributes were: 

 
i. PIM was not on the political agenda: It was commonly attributed that lack of political will 

was responsible for PIM not to take off ground. The leadership that could develop out side 
the realm of politicians because of PIM was threatening to them. However, the subsequent 
legislation by the government of Andhra Pradesh proved it otherwise. Though PIM was 
declared as a national objective in 1987 National Water Policy document, it was not treated 
as a special national program. (Deepika et al 1999). PIM is treated as a component of CAD 
program and has no separate thrust, thereby losing its importance. Thus, ‘lack of political 
will’ explained the lethargy for implementation in many (Joshi 99) analytical writings. 

 
ii. Systems improvement and resource constraints: As seen earlier, the performance of irrigation 

projects was restricted by lack of maintenance and repairs, which was resultant of scarce 
financial resources. But this cannot stand as a reason to doubt farmer’s willingness to pay 
more water cess if management is given to them. 

 
iii. Uneducated farmer: The feeling that farmers were uneducated lasted in government circles. 

“Researches have stated that in irrigation engineering discourse the dominant image of the 
water user and his relation to the state is that of the ‘uneducated farmer.’ (Deepika e al 1999). 
The “dependency syndrome” perpetuated by the government agency was in fact responsible 
for farmers’ apathy for taking any new initiatives.  

 
iv. Bureaucratic resistance: The resistance of irrigation bureaucracy had been a stumbling block 

for the progress of PIM initiatives in the country. Wide recognition of the need to change and 
the need for infusion of multidisciplinary skills though prevalent in the irrigation sector, the 
administrative ethos was not conducive for irrigation professionals to diversify (Maloney & 
Raju 94). Many authors (Chambers 1988; Wade 1982; Singh 1991) were critical of the 
attitude of irrigation bureaucracy towards PIM.  
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The literature survey on PIM in India shows that the authors focussed their attention 
initially on questions like what is PIM, why, where and how. The focus gradually changed 
towards issues in operationalizing the concepts and dealing with factors hindering 
implementation. A few studies of the evaluation of PIM were also undertaken wherever PIM was 
introduced at different points of time. 

Gilmartin-D and Madsen 1999, investigated the roots of the interface between the state 
and local community in irrigation in India to understand the notion of ‘public’ given by the 
Britishers during colonial rule. The paper pointed that the colonial state was hardly oblivious to 
the role of local community in the operation of irrigation works inspite of its construction of large 
irrigation works and centralised bureaucracy. On the contrary, many British administrators saw 
local organisations as central to the success of irrigation works. But they also saw local 
community within a distinctive framework of analysis that had critical implications for the future 
of irrigation. British ideas about the proper relationship between the local community and the 
state ultimately had as profound an impact on shaping and constraining the emergence of a 
‘public’ voice in irrigation, as did the local variables that encouraged and constrained collective 
action and irrigator cooperation in ‘village republics’ independently of the state. 

Two important arguments tendered in favour of PIM in the recent times were i) 
undependability and uncertainty of irrigation supplies bred dissatisfaction among client groups 
and led to a state of anarchy; ii) maintenance of irrigation systems was a recurring, costly and 
unmanageable problem for irrigation agencies. Singh (1991), argued that the scope of 
participation was not limited to only these factors but would extend to the strengthened 
relationship between the irrigation agency and water users – better understanding of the need to 
preserve structures, mobilization of collective effort for minor and major restoration of system 
defects, resolution of conflicts and better confidence among irrigators to justify increased 
investments in farm operations. Singh further postulated that farmers’ participation in irrigation 
can be said to have existed when water users took decisions that influenced access to water and 
its use according to the principles considered worthy by them. 

Policy Perspectives  

Initially, the concept was that the farmers who were viewed as beneficiaries were expected to 
participate with irrigation agencies in the discharge of the latter’s duties. The idiom gradually 
changed from participation to management in the early 90s. But, the then prevailing 
misconceptions of the process and rationale for developing farmers’ organisations for effective 
management were strongly conditioned by a set of unvoiced assumptions about the way such 
organisations work and about the nature of their relations to the state (Ambler 1994). Ambler 
called for the need to restructure the language of water users development in order to develop and 
sustain real water users associations (WUAs). He emphasised that farmers were not expected to 
participate in the government programs; in reality it was the other way round, farmers did not 
have patron-client relationships with them, but were in fact partners to the government, and lastly 
the commonly used expression “motivating farmers” needed change to “creating motivating 
conditions.” 
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The user-state relationships in countries implementing PIM programs were: 1) 
Government did everything (Malaysia, and India also) 2) State dominated, users helped at the 
lowest level (India) 3) User dominated, state facilitated (Mexico) 4) Everything did by farmers 
(Nepal). The handbook (Groenfeldt 1998) after classifying the typologies of user-state 
relationships provided the rationale of PIM in the light of problems in irrigation management 
already discussed in this report. The book asserted that the logic of PIM approach was that both 
governments and farmers had separate comparative advantages. 

Several of the early studies on PIM in India reiterated that the delivery of adequate and 
reliable amount of water to the outlets was a pre-condition to any kind of community level action 
for the distribution of water, maintenance of distribution structures and resolution of conflicts 
below the outlet. The factors, which contributed to the success of farmers’ organisations in large 
irrigation projects in the past (Pant 1986) were i) right kind of leadership ii) adequate and 
predictable amount of water iii) greater interaction and more frequent contacts between officials 
and farmers iv) unanimity among members (i.e. low frequency of conflicts) v) incentives or 
rewards for water users organisations, at least in the initial stages, and vi) legitimacy of the 
authority of organisations in the eyes of government officials, agencies and financial institutions. 

A study report on IMT in India (Brewer JD, et al. 1997) presented the study findings of a 
joint team of IIMI and IIM on 21 canal, left and tank irrigation projects on IMT and spread in the 
states of Tamil Nadu, Kerala, Maharashtra, Bihar and Gujarat. The report analysed the 
experiments carried out in different parts of the country in detail. The policy analysis for the six 
states studied informed the lessons learnt in the IMT context. The report identified that the policy 
formulation on IMT was not a priority item for the governments, and also the then existing legal 
frame never permitted much change to take place. The farmers were disillusioned as to whether 
they could get better irrigation supplies even when IMT was effected. Because of the existing 
conditions the leadership vacuum was strikingly perceptible. The report concluded that 
enthusiasm for user participation was not shared widely with the bureaucratic and policy circles. 
“While at higher levels, the officials may be keener to transfer management functions, lower level 
functionaries who risk losing control are not supportive. Even the existing policies have not 
received enough attention in implementation”. Some authors (Maloney and Raju 1994) were of 
the view that building farmers’ organisations for irrigation was not a mechanical process. The 
other points of debate in literature was whether the approach to create farmers’ organisations 
should be “top-down” or “bottom-up”, whether community organisers had to be used on a large 
scale (Maloney and Raju 1994), and the need of government officers themselves taking up the 
responsibility of forming associations. (ISPAN 1994, Groenfeldt 1998). 

Researchers had also discussed at length on aspects like size and location of water user 
associations in the hydrological systems. It was felt that no single optimal size could be 
prescribed for the WUAs. Examples in literature ranged from 2 hectares to 80,000 hectares with 
membership from 10 to several thousand. The choice however, depended on land holding pattern, 
type of irrigation system, social institutions and leadership capabilities. Thus, the policy debate on 
size revolved around organising water users on water courses below the outlet, minor level or 
distributory level.  States like Harayana still limit the WUAs to water course level; large number 
of states moved to organise WUAs at minor/distributory level. The reasons were many: i) farmers 
cooperation already existed below the outlet in some form or other and that alone was not 
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challenging enough to sustain an organisation structure; ii) decision-making opportunities arose 
and were facilitated with the cooperation of farmers if the associations were big enough. This in 
turn helped in emergence of leadership, gave greater opportunities for control and O&M 
improvements and water allocations (Ruth Meinzen Dick 2000). Based on several experiments 
and research on PIM so far conducted in the country, the national workshop held at the 
Administrative Staff College of India in 1992 recommended a size of 600 hectares as viable for 
the formation of WUAs (Sivamohan & Scott 1994). 

The general consensus that emerged during various workshops held subsequently was 
that a minor canal was the ideal unit for the formation of WUA where a command of 300 hectares 
to 500 hectares or even 1000 hectares would be available (Hooja Retal 2002). The PIM working 
group (GOI 1996) was  also of the opinion that minor level was highly suitable for farmers to take 
up O&M works.  

The objectives envisaged for WUAs by the working group were: 
 
•  Improvement of service deliveries through better operation and maintenance and optimum 

utilization of water with crop needs. 
•  achievement of equity in the distribution of water. 
•  production improvement of per unit of water and per unit of land. 
•  helping farmers in wider choices of crop sequence and timing of water supply. 
•  optimal use of both ground water and natural precipitation. 
•  promotion of ownership feeling and responsibility among farmers and facilitating collection 

of water charges and economy in use of water and also to gradually branch out to other 
activities (than distribution of water alone). 

•  mobilization of local resources (cash and kind) for costs involved in the upkeep of the system 
and its management. 

 
The working group on PIM further reiterated that ‘legal support’ for WUAs was 

necessary to enable them to work efficiently (GOI 1996). The provisions required for the 
strengthening of WUAs included – WUA as representative organisation of irrigators when 
dealing with external agencies, rights to mobilize resources, ability to operate bank accounts as a 
legal entity, ownership rights of irrigation systems. All of these requirements in turn warranted 
amendments in state irrigation and drainage laws giving legal status to WUAs. The IIMI-IIM 
study (Bewer JD et al. 1997) examined the legal lacunae and proper framework for PIM in India 
and suggested issues and points to be covered by irrigation acts. It cautioned that legal 
amendments were necessary but not a sufficient condition for the success of PIM. 

 
Debate on policy perspectives underwent a dramatic change with the initiation of reform 

processes in the irrigation sector at state level. The state of Andhra Pradesh took the initiative and 
passed the Andhra Pradesh Farmers Management of Irrigation Systems (APFMIS) Act in 1997. It 
was hailed as first of its kind to bring in a paradigm shift in irrigation management. The Act 
contains broad provisions relating to the types of irrigation schemes, tiers of farmers’ 
organisations (FOs), election functions of FOs, resources and penalties for offences. The Act had 
brought in a major institutional change and is being emulated by other state governments. This is 
discussed in detail in our report on irrigation and institutional development.  
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A World Bank publication (Obitas; JR Peter et al. 1999) reviewed the development of the 

major irrigation reforms initiated in Andhra Pradesh. After tracking the reform process from the 
beginning, it  highlighted the key features which facilitated steps towards reform and considered 
both immediate and long-term actions needed to support the financial viability of the state 
irrigation sector. It affirmed that further progression of the reform program would ultimately 
create a ‘virtuous cycle’.  

 
Participator Irrigation Management: Pilot Projects 

 
The policy development on IMT in India was also a sequel to participatory experiments 
conducted in different irrigation systems on one hand, and the coalition building of individuals in 
government, aid-giving agencies and academic circles (Sivamohan and Scott 2002), on the other. 
Further, PIM, ever since the beginning of 1980s was seen as part of a world-wide trend of 
devolution in natural resource management (Raju et al. ed. 2002; Vermillion ed. 1996). Though 
several examples of successful traditional irrigation systems where farmers managed irrigation 
were available, it was believed for a long time in the government quarters that large systems were 
not amenable for farmers’ management. However, papers submitted at various seminars and 
workshops (which were latter edited and published) mirrored several instances where PIM helped 
in increasing area under irrigation, productivity, equity, water use efficiency and reduction in 
irrigation disputes (Singh ed. 1991; Raju and Maloney eds. 1994; Sivamohan and Scott eds. 1994; 
Joshi and Hooja eds. 2000). 

The MOWR documented the profiles of water users associations (Pathak 1991) pointing 
out the need for promotion of PIM in India. Mohini Cooperative Society was one of the initial 
water users organisation started in 1979, which functioned successfully for over a decade. This 
was started with the initiative of irrigation officials as a vehicle to bridge the gap between 
irrigation potential created and utilized. While the reasons attributed for its successful functioning 
among others were strong and dedicated leadership and support from the irrigation officials, its 
failure came because of the disappearance of those attributes (Singh 2000). The case of farmers’ 
committees in Pochampad Project in Andhra Pradesh was extensively researched by KK Singh. 
In a paper (Singh and Kanwar 1988) after describing how farmers involvement was sought in 
Pochampad Project, the study identified six research issues: – i) assessment of the contribution of 
the peoples participation in better water utilisation ii) factors contributing to the 
institutionalisation and viability of farmers’ organizations for managing irrigation iii) linking 
irrigation committees with the community and government iv) incentives for institutionalising 
farmers’ irrigation organisations v) potential for joint management forums between farmers and 
government officials for irrigation management and vi) the role of government in creating  and 
sustaining farmers’ committees. The study concluded that the task of PIM can be helped if 
experience gained is properly documented for future use. 

Kolavalli (1995), found that though inequities continued to persist in many of the WUAs 
studied, water distribution on the whole was found to be more equitable than before. Irrigation 
transfers resulted in more reliable supplies and to an extent better maintenance, which in turn had 
benefited tail enders. The study asserted that WUAs would be effective in their functioning as 
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long as their members believed them to be beneficial. Four years’ experience of the Centre for 
Applied Systems Analysis in Development (CASAD) in organizing and operationalizing WUAs 
in the command of Minor 7 of Mula right bank canal in Ahmednagar district, Maharashtra was 
documented (Lele and Patil 1994) and published in a book form. The book vividly showed how 
farmers were motivated and how their skills were built. It also described the difficulties faced and 
how the negotiations were conducted with the government. It took into consideration the training 
needs of  farmers as well as officers, and provided training modules and suggestions for capacity 
building. 

The action research project of the Institute of Resource Development and Social 
Management (IRDAS) in Andhra Pradesh state in Pochampad Project area, demonstrated that 
PIM was possible in large irrigation systems provided farmers were organised and legal support 
given. The savings of water, spread in irrigated area, reduction in disputes were all clearly 
observed where IRDAS interventions were provided (IRDAS 1995). The action research was 
scaled up with increased area coverage and once again similar outcomes were found. The 
sponsors of the action research project in Pochampad namely, MOR, and the department of water 
utilisation in Andhra Pradesh, and later the Ford Foundation, were interested in answers to such 
questions as – a suitable methodology for organising farmers, manpower and skill levels required, 
functions that FO can perform, capacity building, and what can strengthen and ensure the long-
term survival of farmers’ organisations. The action research project addressed itself to those 
questions. 

The areas covered by PIM by the formation of WUAs and others managed by the 
irrigation department in Mula and Bima Commands were compared and contrasted (Brewer and 
Shakitvadivel) for performance of maintenance. The study found that the area covered by WUA 
had: i) better information on maintenance requirements ii) could undertake maintenance annually 
with ease iii) WUA had the flexibility in funding and was not bound by rigid departmental 
regulations and procedures and iv) the WUA had greater flexibility in implementation. The 
departmental maintenance also showed contrary features. Thus, maintenance was found to be 
much better in farmer- managed systems.  

Organisation Models and Processes 

The farmers’ organisations (FO) took different shapes suiting the local traditions and culture. 
Wherever cooperative movement was strong most of the water users organisations were modelled 
on ‘cooperative societies’. They were set up in major irrigation projects in Gujarat (Patil 1991) 
and Maharashtra (ISPAN 1994). While Andhra Pradesh state adopted loose associations as a 
model in the initial stages, Tamil Nadu had water users committees. The change agents employed 
were also different. In late 1970s government departments created outlet-based irrigation 
committees under the CAD program. Later on, the NGOs and some training institutions such as 
water and land management institutes took up the task of organising farmers. In Tamil Nadu, the 
agricultural engineering department and irrigation management training institute (both part of 
state government) set up multi-tier farmers’ organisations. A two-tier FO was organized likewise 
on Paliganj distributory in the zone command area in Bihar. This was organized with the 
assistance of WALMI and some other research institutions. In the small tanks, lift irrigation 
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schemes, research institutions, NGOs and government played a major role in establishing FOs. 
Many of these were donor-funded by donor agencies like EEC (Tamil Nadu), USAID 
(Maharashtra) and Agakhan Foundation and SWDF (Gujarat and Harayana). Irrigation 
departments and Agriculture departments funded micro-level projects which were managed by 
users (Singh 1997). 

 
Impact of IMT 
 
Several of the experiments like those discussed earlier prompted the respective state governments 
towards taking a policy decision of transfer irrigation management to farmers. While the state of 
Andhra Pradesh started with a ‘big bang’ approach other states also initiated reforms and effected 
changes in laws. In Maharashtra where IMT is not yet extensively implemented, its impact in 
areas of the canals where it was implemented (follow-up study) was found to be very positive 
(Naik et al. eds. 2002). The objective of the study was not to test a methodology for quantitative 
impact assessment and to provide insights into the impacts. While in the earlier studies the 
perspectives of the government – increased agricultural production, equity etc., – were 
highlighted, the concerns of the farmers in this regard were neglected. Taking the ‘trade-off’ 
model in decision-making on alternatives, the study asserted that farmers preferred WUA 
management to the irrigation departmental management. The farmers clearly perceived that with 
IMT the maintenance and water distribution of irrigation systems, agricultural productivity, cost 
of irrigation incomes of farmers, all had increased. Parthasarathy (2001) studied IMT in Gujarat 
and Andhra Pradesh and felt that “the rapidity of implementation may also have a galvanizing 
effect on farmers and officials, allowing for a fresh approach to participation in irrigation 
management”. The study asserted that inequities persisted in the functioning of WUAs; stakes in 
improvement tended to be pro-poor in Andhra Pradesh because of the location of small farms at 
the tail end and the preference of small-farm holders to use canal water, which was cheaper. The 
farmers rarely used alternate (ground water) sources of irrigation. In Gujarat, though the 
concentration of small holding at the tail-ends of the systems was common, canal irrigation was 
farm-size neutral. 

IMT being a recent phenomenon, detailed impact studies are not available in good 
numbers and a review of literature by Meinzen-Dick and others pointed out that research on 
outcomes, processes and issues has remained insufficient. 
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1.7. SUMMING UP 

Though the contribution of agriculture to GDP has been declining over time, (a natural trend in 
development), about 60 percent of the Indian rural population is still employed in agriculture. 
During the first half of the post-independence period, when agriculture contributed to a major 
proportion of the GDP, the fluctuations in GDP were attributed to the monsoon vagaries. The 
increased stability during the later periods is attributed both to decline in the proportion of 
agriculture to the GDP and improvement in irrigation infrastructure, which stabilized agricultural 
production.  

One can discern distinct trends in research on poverty-related issues over the years. The 
measurement of poverty, defining poverty lines and the related tools, engaged the attention of 
researchers for a considerable period of time. Various researches on the ‘Green Revolution’ 
experiences provide contrasting evidences about the validity of the ‘trickle down’ theory of 
growth. Though there has been a fall in the overall levels of poverty over time, the rate of decline 
has been slow. Presence of safety nets in the form of drought and flood-relief programs seems to 
have enhanced the impacts of other interventions on poverty alleviation. Researches on the 
impacts of economic reforms on poverty reveal that poverty exacerbated during the first years of 
reforms and no significant effects were experienced at the micro-levels. Incomplete and partial 
reforms seem to adversely affect poverty alleviation efforts.  

The investments in irrigation peaked during 1980-90, while they almost doubled from 
their previous levels during the 1992-97 plan period. Institutional finance for irrigation showed a 
similar trend. While the potential of major irrigation has always been under-utilized, the 
utilization fell short of potential in the case of minor irrigation from 1980 onwards. Despite the 
improvement in irrigation infrastructure and the consequent creation of employment 
opportunities, it was observed that only households with assets and who were closer to the 
poverty line were able to cross the line.  The composition of growth and the absorption capacity 
of growth opportunities by the poor are critical for poverty alleviation.  

In general, poverty in irrigated areas is lower than in rainfed areas. It is less intense and 
less widely spread in long-established irrigated areas than in new ones. There have been no 
special pro-poor programs/policies in irrigated agriculture. The allocation of irrigation is neutral 
to land holding size.  

While initial research on irrigation focused on the technical aspects and performance, 
subsequent researches took account of the social processes like conflict management and 
collective action. The major economic impacts of the irrigation interventions have been in the 
form of increased income generation, mainly through providing additional employment 
opportunities due to increased intensity of farm management requirements. The reduction in 
poverty experienced was mainly through increased agricultural production and adoption of 
modern farm technologies leading to reduced food prices, and generating income through 
employment. However, there is no conclusive evidence on the impacts of irrigation on poverty. 
Some studies show that investment in less favored areas, like rainfed areas, would have a greater 
impact on poverty and environment than in irrigated areas.  
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There is evidence to show that irrigation improved the yields and reduced the variation in 
crop area. It has also contributed to improving the ground water resources. There have also been 
changes in the cropping pattern to orient to market due to irrigation. Irrigation alone, however, 
does not seem to bring about any perceptible impact in income or poverty alleviation. 
Complementing this with other inputs is very crucial to appropriate the benefits from irrigation. 
Irrigation has undeniably contributed towards improving the carrying capacity of the areas. 

Large irrigation projects have been largely criticized for their negative impacts especially, 
in terms of large-scale displacement of population, negative health impacts and environmental 
impacts in the form of loss of habitat, salinization and water logging leading to reduction in crop 
yields. The costs of reclamation of the affected areas added to the cost of the projects, which have 
been generally high especially with the investments being underutilized due to the utilization 
always falling short of the potential created. 

The major issue of contention has, however, been equity in distribution of benefits. The 
scale bias in irrigation is presumed to have reinforced inequality among users. Though there is 
evidence that marginal farmers gained in an absolute sense, large farmers gained proportionally 
more. While the quality of life was found to be better in irrigated villages, the income and asset 
inequality was also found to be higher in these villages. The distribution of benefits seems more 
equitable in canal-irrigated areas. Irrigation Management Transfer (IMT) was seen as a 
mechanism to bring about equity in distribution. The success of these initiatives are yet to be 
tested systematically. 
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