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Agriculture in India
India accounts for 2.4 per cent of the world’s geographical area with 4 per cent of the global water resources.
However, it supports around 17 per cent of the world’s human population and 15 per cent of the livestock.
Though agriculture contributes less than 14 per cent to the Gross Domestic Product (GDP) and about 11
per cent of the exports, it still employs the largest proportion of country’s workforce.
The progressive fragmentation of land holdings, degrading natural resource base and emerging concerns
of climate change are escalating pressure on our land and water resources. Land degradation is the
major threat to our food and environmental security. As per estimates of the Indian Council of Agricultural
Research (2010), out of the total geographical area of 328.73 million ha in the country, almost 120.40
million ha is adversely affected by various kinds of land degradation, which results in 5.3 billion tonnes of
annual soil loss through erosion. Increasing industrialization and urbanization and consequent rise in the
demand for housing and infrastructure pose serious challenges to the agricultural sector.
Irrigation is the most important driver of agricultural growth. Both global and national trends depict a
phenomenal rise in irrigated area. Globally, irrigated crop yields are about 2.7 times higher than that of
rain-fed farming. Water and its availability will therefore continue to remain critical for agriculture. In India,
around 85 per cent of the freshwater allocation is for agriculture (Sub Standing Committee of MoWR,
2000). Projections made by the standing sub-committee of Ministry of Water Resources (MoWR), Govt.
of India and the National Commission on Integrated Water Resources Development (NCIWRD) on water
demand of the irrigation sector indicate manifold rise in water demand (Figure 1.1).
Figure 1.1: Water demand for irrigation in India

%

Source: Report of the Working Group for Water Resources for XI Five Year Plan, GoI, 2006

At the time of independence, Indian agriculture was largely dominated by surface water based irrigation.
However, the trend of increased use of groundwater for developing irrigation schemes began from the
III Five Year Plan. Figure 1.2 enumerates the changing share of different sources in irrigation potential
created in the country. It is evident that across the past few decades, the share of groundwater in irrigation
has increased considerably. Currently, groundwater accounts for 45 per cent of the total irrigation potential
developed in the country, with the overall share of groundwater in irrigation amounting to almost 60 per cent.
With groundwater being the major source for drinking and industrial water use, there is severe competition
across sectors resulting in over-extraction and subsequent depletion of groundwater aquifers across major
parts of the country.
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Impact on natural resources

Figure 1.2: Changing share of surface/ groundwater sources in irrigation potential created

Source: Data source: Studying Gap between Irrigation Potential Created and Utilized in India, 2008, IIM Ahmedabad

As a result of this, chronic water shortage and groundwater depletion have emerged as the leading
challenge for food security in India. Agriculture consumes over 85 per cent of water in India, and given
the high climate variability, irrigation is the key to adequate crop yields, reliable production and farmer
income. A variety of government subsidy and food procurement programs has led to the adoption of
sub-optimal cropping patterns causing a dramatic increase in groundwater pumping. Increased pumping
is fast depleting groundwater resources. It also translates into increased power consumption, leading to
unsustainable high levels of budgetary deficits as well as high carbon emissions.The provision of free or
subsidised power for agriculture to extract groundwater for irrigation has further compounded the problem
of over-exploitation of groundwater resource. While the agriculture sector in India accounts for over 25 per
cent of the total electricity consumption, it contributes just about five per cent to the total revenue from
electricity.
Rising population and fast changing pattern of food consumption in favour of high value foods will raise
the future demand for food and will also bring structural shifts in such demand. While there are limits to
the expansion of area under cultivation, most of the enhanced supply of food will have to be realised
through substantial increasesin productivity by optimal use of water and land resources. Climate change
and variability is likely to have an adverse impact on future agricultural growth by reducing water availability
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for irrigation, increasing frequency and intensity of inter and intra-seasonal droughts and floods, adversely
affecting soil organic matter, enhancing soil erosion, reducing availability of energy and increasing
incidences of floods in the coastal areas.
Over the years, agricultural extension system in the country has been exposed to multiple challenges.
Information and technological needs of the farmers have become more diverse and complex, owing to
rapid pace of developments in the field of agriculture. Climate-change, depleting natural resources, scarcity
of labour and volatile market forces are some of the concerns that have put tremendous pressure both on
the farmers as well as agricultural extension system and have further increased the severity of challenges
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to enhance productivity, profitability as well as long-term sustainability of agriculture. As per Agriculture
Census, 2010-11, the small and marginal farmers operating less than 2 ha of land account for almost 85
per cent of the total operational holdings with 44 per cent of the total operated area. Reaching to such
a large number of decision makers to enhance their capacity and improve their resilience in response
to climate change and natural resource degradation is a serious challenge and calls for designing more
innovative approaches of agricultural extension.

The nexus approach
An interesting dimension that plays around is the connection between agricultural production and use of
water and energy. Water is required for food production, sustaining livelihoods, energy generation and
transmission. Likewise a large chunk of energy is utilized in pumping out the groundwater used in agriculture,
water treatment and its transportation. Such complex relationship leads to fierce inter-sectoral competition
for water and energy reflecting the need for optimal allocations. Figure 1.3 indicates a representation of the
Water-Energy-Agriculture-Livelihood Security (WEALS) framework.
Figure 1.3: WEALS framework

The Water-Energy-Agriculture nexus and its bi-directional links to climate variability and rural development
India. It therefore, becomes important that the issues of long-term sustainability of water, energy, agriculture
and rural livelihoods are addressed in a comprehensive manner. It requires that the relationship between
water and energy use in agriculture and its consequent effect on agricultural production and productivity
is examined in a more systematic manner. Such an analysis would also necessitate that the inter-sectoral
linkages concerning the water and energy use are also taken into account. All these intra-sectoral and
inter-sectoral relationships seem to be relatively complex and are bound to change frequently under
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are exemplified by the current and emerging resource scarcity, economic and environmental challenges in

different situations. These situations may refer to droughts, floods, more diversified cropping patterns,
higher adoption levels of resource saving technologies, long-term depletion of water tables, decline in
rainfall, etc.
A better understanding of the physical phenomena, their mutual relationships and their economic impacts
helps in identification and evaluation of vulnerabilities of various regions and groups of people. It is also
important to examine the conflicts and synergies of various government policies with the overall objective
of achieving enhanced agricultural production and productivity with optimal use of water and energy
resources.
While a thorough understanding of the nexus, vulnerabilities and a more suitable policy framework
will help in identification of the most relevant interventions and capacity building needs of different
stakeholders for long-term sustainability, it will also facilitate the scaling up strategies and partnerships
for more effective implementation and impact.

Introduction

***
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WEALS program
Recognizing the diversity in climate, soils, agricultural practices and socio-economic factors across
India, the USAID supported WEALS program seeks to address the water-agriculture-livelihood connect
in the states of Gujarat, Punjab and Jharkhand. The goal of the program is to promote climate change
adaptation and water sustainability while improving farmers’ livelihood and food security in the selected
states.
Starting in the 1960s, the green revolution and the government‘s food procurement system developed in
Punjab and neighbouring states helped meet national food security goals and enhanced farm incomes.
Today, despite tremendous success in terms of enhanced food production and productivity which
ultimately led to a large scale reduction in poverty, Punjab suffers from a chronic and growing crisis of
natural resource degradation, especially the depletion of groundwater resources. Aridity, high climatic
variability, a water and nutrient intensive cropping system that emerged from the green revolution has
contributed to increasing groundwater depletion. The shift of cropping system from a mix of traditional
crops to dominant rice-wheat monoculture has translated into water usage per unit area that far exceeds
the average annual natural water availability in Punjab. The provision for free power to agriculture sector
is not only contributing towards wasteful use of water in agriculture, but also burdens the state exchequer
with ever increasing power subsidies which amounted to Rs. 5,300 crore in 2013-14.
Gujarat, a highly progressive state of India, includes agriculture as an important sector. Despite significant
government efforts on electricity sector reform and subsidy programs for efficient irrigation technologies,
highly variable rainfall in North Gujarat has led to an agricultural groundwater use trajectory that now
declined annually at the rate of 3 to 6 meter. The power consumption in agriculture ranges between
6,000-9,000 kwh/ha which is almost 5 times the national average. The cost of generating the electricity
for pumping water exceeds the value of the crops produced by the farmers. Water use efficiency remains
a challenge for the state, which suffers from droughts despite having a large network of canals mainly
from River Narmada.
Jharkhand is predominantly an agrarian society, and climatically better suited for water-intensive crop
production in India (such as rice). It is, however, struggling with poor socio-economic development and
infrastructure, including limited electrification, and faces recurrent floods and droughts. All these factors
have limited development of the Jharkhand over the last several decades. Despite having a high average
annual rainfall of around 1,300 mm the state faces frequent agricultural droughts, which adversely
affects the crop production and productivity. It is essential that an approach combining the elements
of social, technological, financial, institutional and ecological components will help drive agricultural
operations in India towards a sustainable path.
The WEALS project intends to follow a comprehensive strategy combining research, development,
implementation and advocacy to achieve the following objectives:
•

Promote water and energy savings in agriculture,

•

Improve rural livelihoods through enhanced farm incomes,

•

Promote crop diversification toward more water efficient, high value crops,

•

Develop decision support systems promoting adaptability to climate change, and

•

Promote the use of ICT in decision making.
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forces users to pump water from depths exceeding 300 metre. The water table in the past 15 years has

The major tasks through which the above objectives of the WEALS program will be achieved include
integrated assessment of the hydro-climatology, crops, water and energy systems; economic analysis
of short and long-term farmer and state level outcomes relative to climate, water and energy scenarios;
farm-level field implementation for assessing and promoting specific water and energy saving methods;
climate and market informed agricultural supply chain development integrating farmers and corporate
aggregators; synthesis, results dissemination and policy change stimulation and identifying scale-up
strategies for future replication.
The approaches adopted in the program include:
•

Promote low cost technologies and practices such as tensiometers, direct seeding of rice, microirrigation and system of rice intensification,

•

Develop a model of economic  incentives to encourage optimal use of energy  for irrigation,

•

Build a framework of business viable value chains for alternative crops in agriculture,

•

Develop water – energy – agriculture nexus models to predict vulnerability and strengthen  farmers’
understanding on climate change,

•

Develop forecasting models for soil moisture, temperature, humidity and rainfall, and

•

Develop ICT tools such as interactive and web based information portals and relevant mobile
applications to promote sustainable and resource efficient agricultural practices.

Program onWater-Agriculture-Livelihood
Security (WEALS) in India

***

14

Chapter 3

Intervention areas:
A brief profile

15

16

The WEALS program is being implemented across the three states of Jharkhand, Punjab and Gujarat.
Section below outlines a brief profile of the states covering agricultural, socio-economic and environmenal
aspects.

3.1 Jharkhand
The state of Jharkhand comprising 24 districts was carved out of South Bihar through the Bihar
Reorganization Act, 2000 leading to the formation of India’s 28th state on November 15, 2000. According
to the Census of India (2011), Jharkhand accounts for 2.72 per cent of India’s population(32,988,134)
living on about 2.42 per cent geographical area (79.70 lakh ha) of the country. Jharkhand is best known
for its rich mineral resources. However,around 76 per cent of its population lives in rural areas and is
largely dependent on agriculture and allied activities for their livelihood
The state falls under agro-climatic zone VII (Eastern Plateau and Hills region), based on the all India
classification of agro-climatic zones and is further divided into three sub-zones (IV, V and VI). The
three agro-climatic sub-zones are distinct from each other but each region faces erratic rainfall; wide
variations in temperature, humid to tropical and sub-tropical climate (Figure 3.1).
The major challenges for agriculture

Figure 3.1: Agro-climatic zone map of Jharkhand

across these zones include:
•

Low water retention capacity of the
soils, particularly in the uplands,

•

Late arrival and early cessation of
monsoon,

•

Erratic and uneven distribution of
rainfall,

•

Poor retention of rainfall runoff due
and

•

Drying of tanks and wells by
February resulting in unavailability

Source: Presentation by Dr. A Wadood at CIPT workshop in Ranchi,
March 2014

of water for crops grown in the rabi
season.
The Gross State Domestic Product (GSDP) of Jharkhand at factor cost was Rs. 59,758 crore in 200405, which grew to Rs. 103,426 crore at constant (2004-05) prices in 2012-13.The state’s economy has
been observing fluctuations in the growth rate of GSDP. Based on Jharkhand Economic Survey, the
economic slowdown in 2008-09, triggered by the global financial crisis and the occurance of frequent
droughts in the state have been the two main contributors to the volatility of the state’s growth rate.
For the past few years, the growth rate of the state has remained almost stable at about 7 per cent per
annum. The per capita income of the state (per capita NSDP) was Rs. 18,313 per annum in 2004-05. It
has grown at a compound annual growth rate (CAGR) of 5.02 percent at constant (2004-05) prices to
reach 25,867, in 2012-13. This per capita income is very low as compared to the national average as a
whole. The same figure at an all India level during 2012-13 was Rs. 39,143.
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to inadequate storage and recharge,

Along with the low per capita income, the poverty ratio in Jharkhand is high as compared to national
average. This despite the fact that there has been a decline in the overall poverty ratio from 45.30 per cent
in 2004-05 to 37 per cent in 2011-12. The urban poverty has witnessed an increase from 23.80 per cent to
24.83 per cent during this period (Figure 3.2).
Figure 3.2: Population below poverty line in Jharkhand

Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013

Despite more than three-fourth of population living in rural areas in Jharkhand, agriculture contributed to
less than 15 per cent of the Gross State Domestic product (GSDP) in 2011-12.While formulating the State
Agricultural Policy, Jharkhand has kept focus on the development of strategies for agriculture and allied
sectors in the State to provide sustainable livelihood opportunities for overall economic, social and human
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development. Table 3.1 indicates the plan outlay and expenditure for XI and XII Five Year Plan (FYP) in Rs.
crore at current prices. As evident from the data in Table 3.1, there has been a huge increase in the outlay
on agriculture by around 79 per cent between the two Five-Year Plans.

Table 3.1: Outlay and expenditure in agriculture and allied sector in Jharkhand

Agriculture and allied

XI plan outlay

XI plan expenditure

XII plan outlay

Increase in XII plan over XI
plan expenditure (%)

3,130.53

2,319.85

4,157

79

0.8

5.9

3.8

sector
% of total plan

Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013

The cultivable land accounts for 53.79 per cent of the total geographical area. Less than one-fourth of
it is under cultivation, which points to the huge potential of bringing additional area under cultivation for
enhancing food security and incomes of the rural population. Besides emphasizing on area expansion, the
strategy to increase the cropping intensity should also be taken into consideration because, the cropping
intensity of the state is just about 115 per cent as against the national average of 137 per cent.Table 3.2
outlines the land use and agricultural profile of the state.
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Table 3.2: Land use and agricultural profile of Jharkhand
S No.

Particular

Area in thousand
hectares

% of Total
geographical area

1

Total geographical area

7,972

100

2

Total cultivable land

4,288

53.79

3

Net sown area

1,085

13.61

Fallow land

2,774

34.80

4

Fallow minus current fallow

1,045

13.11

Current fallow

1,729

21.69

Forests

2,239

28.09

Not available for cultivation

1,332

16.71

Barren & uncultivable land

569

7.14

Non agricultural use

764

9.58

Other uncultivated land (Excluding fallow land)

539

6.76

Permanent pastures and other grazing lands

110

1.38

Cultivable waste land

336

4.21

Land under misc. tree crops & groves (not included in net
area sown)

93

1.17

5
6

7

8

Cropping Intensity (%)

115.1

Source: Directorate of Economics and Statistics, Department of Agriculture and Cooperation, Ministry of Agriculture, Government of
India, 2013

Agriculture in Jharkhand is dominated by marginal and small farmers. More than 84 per cent of the
landholdings are small and marginal in nature with operational area of less than 2 ha. Even the marginal
holdings, with less than 1 ha of area, account for as high as 68.23 per cent of the total holdings. Large
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farms constitute less than 1 per cent of the total holdings in the state (Figure 3.3).

Figure 3.3: Distribution of operational holdings in Jharkhand

Semi medium
10 %

Medium
5%

Large
1%

Small
16 %
Marginal
68 %

Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013
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The total agricultural production in Jharkhand has increased. Simultaneously, the share of the state in total
agricultural production in India has also increased over time. The highest contribution is from pulses. It was
0.87 and 2.41 per cent respectively in 2000 and 2011 of the total pulse production in India. This is followed
by cereals and oil seeds (Figure 3.4).
Figure 3.4: Share of Jharkhand in total agricultural production

%

Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013

Agriculture in Jharkhand is characterized by dependence on nature, low productivity, predominant monocropping with paddy, inadequate irrigation facilities and small and marginal holdings. Despite heavy
dependence of the state’s population on agriculture for livelihood, it lags behind in productivity in almost
all crops compared to other Indian states and the national averages. Using the modern technologies,
the productivity can be increased which will ultimately enhance crop production. Although productivity is
increasing over time in Jharkhand, it has always remained below the national averages except for pulses
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(Table 3.3).

Table 3.3: Agricultural productivity (kg/ha.) trends in Jharkhand during 2000-01
to 2011-12
Year

Cereals

Coarse cereals

Pulses

Total food grains

Oilseeds

2000-01

1,114
(1,884)

953
(1,027)

825
(544)

1,095
(1,626)

625
(810)

2004-05

1,345
(1,903)

1,291
(1,153)

586
(577)

1,234
(1,652)

241
(885)

2008-09

1,909
(2,183)

1,266
(1,459)

724
(659)

1,720
(1,909)

560
(1,006)

2011-12

2,027
(2,415)

1,443
(1,591)

885
(699)

1,798
(2,079)

680
(1,133)

Growth (%)
(2000-01 to
2011-12)

4.50
(2.19)

0.47
(3.81)

1.04
(1.90)

3.40
(1.99)

3.80
(3.09)

* Figures in parentheses are related to India.
Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013
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According to Directorate of Economics and Statistics, the total fertilizer consumption in state was 171
thousand metric tons (2011-12). Paddy and wheat are major crops of Jharkhand, but per hectare fertilizer
consumption is very low as compared to that in Gujarat and Punjab. Figure 3.5 indicates that the fertilizer
use is only 106.81 kg nutrient/ha and 33.15 kg nutrient/ha for wheat and paddy, respectively.
Figure 3.5: Fertilizer consumption (kg nutrient/ha.) in Jharkhand

%

Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013

According to 19th Livestock Census (2012), the livestock and poultry population is very low in Jharkhand.
It accounts for only 3.53 per cent and 1.86 per cent of the total population of livestock and poultry in India
(Table 3.4).

Rural

Urban

Total

Livestock

Poultry

Livestock

Poultry

Livestock

Poultry

Jharkhand

17,570,555
(3.57%)

13,168,223
(1.89%)

482,191
(2.37%)

391,305
(1.25%)

18,052,746
(3.53%)

13,559,528
(1.86%)

India

491,685,846

697,895,256

20,371,455

31,314,064

512,057,301

729,209,320

Note: Figures in parentheses depict the %age share of Jharkhand in the total livestock and poultry population in India
Source: 19th Livestock Census, Department of Animal Husbandry, Dairying and Fisheries, Ministry of Agriculture, New Delhi, 2012

Irrigation is one of the most important input in crop production. As of 2011, only 12 per cent of the area in
Jharkhand is under assured irrigation. There has been a significant decline in the total irrigated area from
181 thousand ha in 2002-03 to 150 thousand hain 2010-11, which has adverse implications for agricultural
productivity and rural livelihoods in Jharkhand. Table 3.5 indicates that the total groundwater availability is
5,251 Million Cubic Metre (MCM), most of which (89.40 per cent) is used for irrigation. In case of surface
water, the availability is 27,528 MCM and only 41 per cent is used for irrigation purpose. The ultimate
irrigation potential of the state is 24.25 lakh ha. At the end of the XI Five Year Plan only 31.98 per cent of
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Table 3.4: Livestock and poultry population in Jharkhand

the ultimate irrigation potential in the state has been created, which is another important reason for low
productivity and farm incomes in the state.

Table 3.5: Water availability, use and irrigation scenario in Jharkhand
Total availability of groundwater

5,251 MCM
(89.40 per cent)

Total availability of surface water

27,528 MCM
(41 per cent)

Total

32,779 MCM

Ultimate irrigation potential

24.25 lakh ha.

Irrigation potential created through major & medium irrigation projects

234.04 th.ha.

Irrigation potential created through minor irrigation projects

541.70 th.ha.

Total irrigation potential created
% creation against ultimate irrigation potential

775.74 th.ha.
31.98 per cent

Intervention areas: A brief profile

Note: Figures in parentheses denotes the percentage of water used for irrigation.
Source: Report on XI Five Year Plan (2012-17) & Annual Plan (2012-13), Water Resources Department, Government of Jharkhand,
Ranchi.
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3.2 Punjab
Punjab is one of the most advanced agricultural states of India in terms of crop productivity, inputs use,
agricultural infrastructure and institutions to support high agricultural growth. It comprises 22 districts with
a population of 277.43 lakh living on a geographical area of 5,036 thousand hectare (96 per cent rural area
and 4 per cent urban area). The percentage of rural population in the state is 62.52 per cent and the urban
population is 37.48 per cent.
Punjab is a part of Indo-Gangetic alluvial plain and is

Figure 3.6: Agro-climatic zone map of Punjab

composed of sediments of Shiwalik Hills and Himalayas,
which are brought and laid by the rivers of Indus system.
It has been classified into 5 agro-climatic zones based

1

on homogeneity, rainfall patterns, soil texture, cropping

2

patterns. These zones are: 1. Sub-mountain undulating
zone, 2. Undulating plain zone, 3. Central plain zone, 4.
Western plain zone, and 5. Western zone (Figure 3.6).

3

4

As per estimates of 2012-13, the GSDP of the state is
estimated to be Rs. 164,588 crore at constant prices

5

showing an increase of 4.63 per cent over 2011-12
(Table 3.6). Per capita income in Punjab in 2012-13 at
constant prices was Rs. 47,834. The per capita income

Source: Department of Agriculture, Punjab

in Punjab is much higher than the average per capita
income of India as a whole (Rs. 39,143 at constant prices). If we compare the poverty ratio of Punjab with
India, it is only 8.26 per cent in Punjab against the 21.90 per cent of in India (Figure 3.7).

Table 3.6: Gross state domestic product and per capita income in Punjab
At 2004-05 prices

2011-12 (P)

2012-13 (Q)

2013-14 (A)

2011-12 (P)

2012-13 (Q)

2013-14 (A)

Gross state
domestic product
(in Rs. crore)

256,374

285,165

317,054

157,303

164,588

173,221

Per capita income
(in Rs./pa)

76,895

84,526

92,638

46,325

47,834

49,411

Source: Economic Survey, Punjab, 2013-14.

Although the share of agriculture and allied activities in GSDP has declined from 27.66 per cent in 200708 to 21.39 per cent in 2013-14, Punjab alone has contributed to almost half of the rice and one-third of
the wheat to the central pool of food grains to ensure food security of the nation. The capital required for
agricultural development is more or less the same. This is evident from Table 3.7 which indicates that the
increment in the XII plan outlay over XI plan expenditure is only 8 per cent.
Table 3.8 outlines the land use and agriculture profile of Punjab during the period of 2011-12. It shows
that out of total geographical area, the net sown area is 82.09 percent (4,134 thousand hectare) and
5.82 percent is under forests (largely confined in the sub-mountainous regions of the state). The cropping
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At current prices

Figure 3.7: Population below poverty linein Punjab

Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013

Table 3.7: Outlay and expenditure in agriculture and allied sector in Punjab

Agriculture and allied

XI plan outlay

XI plan expenditure

XII plan outlay

Increase in XII plan over XI
plan expenditure (%)

1,309.13

1,410.77

1,524

8

4.5

4

2.9

sector
% of total plan

Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013

Intervention areas: A brief profile

intensity of 191.2 per cent indicates that almost two crops are grown per year in the state. It has been
possible due to the fact that around 98 per cent area is under assured irrigated conditions and farmers find
it simple to grow two crops a year. Paddy-wheat monoculture is the dominant cropping pattern.

Table 3.8: Land use and agricultural profile of Punjab
S No.

Particular

In thousand hectares

% of Total geographical
area

1

Total geographical area

5,036

100

2

Total cultivable land

4,250

84.39

3

Net sown area

4,134

82.09

Fallow land

45

0.89

Fallow minus current fallow

0

0

Current fallow

45

0.89

5

Forests

293

5.82

Not available for cultivation

486

9.65

6

Barren & uncultivable land

39

0.77

Non agricultural use

447

8.87

4

24

Other uncultivated land (excluding fallow land)
7

8

74

1.47

Permanent pastures and other grazing lands

4

0.08

Cultivable waste land

63

1.25

Land under misc. tree crops & groves (not included in
net area sown)

7

0.14

Cropping intensity (%)

191.2

Source: Directorate of Economics and Statistics, Department of Agriculture and Cooperation, Ministry of Agriculture, Government of
India, 2013

There are more than one million operational holdings in Punjab with the average size of the operational
holding estimated at 3.78 ha. Unlike in India, where small and marginal holdings account for almost 80 per
cent of the operational holdings, such proportion is much lower at 34 per cent in Punjab. The area operated
under the small and marginal holdings is 9.29 per cent of the total operational area. Figure 3.8 depicts the
share of different operational holdings. Analysis of data from 2005-06 to 2010-11 indicate that the share of
marginal and small farm categories has increased while for semi-medium, medium and large farms, it has
declined in the state. It clearly indicates the further fragmentation of land in the state.
Figure 3.8: Distribution of operational holdings in Punjab
(2005-06)
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18%

Marginal

18%

Marginal

7%

Small
30%

32%

Semi-medium
Medium

Small
28%
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Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013

Punjab is known as the food basket of India and has a major share in meeting the food requirements of the
country. Almost 19 per cent of the wheat production, 11 per cent of rice production and 5 per cent of cotton
production of India came from Punjab, which accounts for just 1.5 per cent of the geographical area of the
country. Figure 3.9 depicts the share of Punjab in total agricultural production in India. Cereals account for
the highest contribution of 11.71 per cent in Indian food basket among other crop categories. From 1980
onwards, a steady growth has been found in the share of cereals and total food grains but after 2000, it has
declined. The contribution has also declined after 2000 in case of coarse cereals while in case of pulses
and oil seeds, the steady decline can be seen in the state from the year 1980.
Table 3.9 indicates that in every decade the productivity of crops is much higher than the national average.
This is attributed to higher input-use, assured irrigation, mechanization, better research and other
infrastructure. The number of tractors in the state is high at 434 thousand and there is one tractor for every
9.58 ha of net area sown. Almost 98 per cent of the cultivated area is under assured irrigation and 71 per
cent of such area is irrigated through tube-wells by pumping the groundwater resources. The total fertilizer
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13%
7%

(2010-11)

Figure 3.9 :Share of Punjab in total agricultural production in India

%

Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013

use in the state is 1,911 thousand nutrient tonnes which translates into 460 kg nutrient/ha of net area sown.
It is worth mentioning here that at the all-India level, the nutrient use is much less at 144 kg nutrient/ha.
Almost entire area under the rice and wheat crops is under high yielding varieties.
Assured irrigation coupled with high use of fertilizers and high yielding seeds are the major reasons
for higher productivity and production of food grains in Punjab. The government declares the minimum
support price for 24 crops. However, effective procurement of wheat and rice crops, coupled with lucrative
minimum support price (MSP) has facilitated the rice-wheat monoculture in the state.
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Table 3.9: Agricultural productivity (kg/ha.) trends in Punjab during different time
periods
Cereals

Coarse cereals

Pulses

Total foodgrains

Oilseeds

1981-82

2,816
(1,156)

1,758
(732)

496
(482)

2,667
(1,032)

764
(639)

1991-92

3,527
(1,574)

2,130
(778)

774
(501)

3,447
(1,295)

1,256
(719)

2001-02

4,070
(1,980)

2,685
(1,131)

670
(607)

4,040
(1,734)

1,004
(913)

2011-12

4,374
(2,415)

3,915
(1,591)

789
(699)

4,364
(2,079)

1,360
(1,133)

Growth (%)
(1981-82 to
2011-12)

1.33
(2.17)

2.78
(2.50)

0.84
(0.95)

1.47
(2.17)

1.36
(1.96)

* Figures in parentheses are related to India.
Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013

The effective procurement is reflected by wide coverage of marketing network as there are 146 regulated
markets and 294 market sub-yards in Punjab. On an average, 84 villages are served by one regulated
market and a market covers an area of 345 square kilometres. Although productivity has increased over
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time but if we look at the decadal growth rate (Table 3.10), the growth rate during 1981-82 to 1990-91 was
2.38 per cent while after 2001-02, it was less i.e., 1.47 per cent. Same can be seen in the case of cereals.
Pulses and oilseeds showed a fluctuating growth while sustained increase was found only for coarse
cereals.

Table 3.10: Productivity growth across different time periods in Punjab
Cereals

Coarse cereals

Pulses

Total foodgrains

Oilseeds

1981-82 to
1991-92

2.26
(3.38)

0.40
(2.24)

2.82
(0.44)

2.38
(2.27)

2.61
(2.70)

1991-92 to
2001-02

1.38
(1.86)

3.09
(2.03)

-1.46
(1.67)

1.59
(2.82)

-2.53
(1.43)

2001-02 to
2011-12

1.00
(2.30)

4.65
(3.89)

1.74
(1.79)

1.05
(2.13)

3.73
(3.06)

Growth (%)
(1981-82 to
2011-12)

1.33
(2.17)

2.78
(2.50)

0.84
(0.95)

1.47
(2.17)

1.36
(1.96)

* Growth rate in parentheses are related to India.
Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013

According to 19th Livestock Census (2012), the livestock and poultry population in Punjab constitutes 1.59
per cent and 2.30 per cent respectively of the all India population (Table 3.11).

Table 3.11: Livestock and poultry population in Punjab
Urban

Total

Livestock

Poultry

Livestock

Poultry

Livestock

Poultry

Jharkhand

7,697,973
(1.57 %)

15,901,002
(2.28 %)

419,128
(2.06 %)

893,074
(2.85 %)

8,117,101
(1.59 %)

16,794,076
(2.30 %)

India

491,685,846

697,895,256

20,371,455

31,314,064

512,057,301

729,209,320

Note: Figures in parentheses depict the %age share of Punjab in the total livestock and poultry population in India
Source: 19th Livestock Census, Department of Animal Husbandry, Dairying and Fisheries, Ministry of Agriculture, New Delhi, 2012

The fertilizer use per hectare in Punjab for wheat and paddy is much higher than Jharkhand and Gujarat.
It is 242.76 and 211.43 kg nutrient./ha., respectively during 2011-12. Despite commendable performance
of the state in terms of production and productivity and its contributions in ensuring national food security
for more than four decades, Punjab agriculture is currently facing the crisis of stagnating yields, farm
profitability, depleting groundwater resources, deteriorating soil health, etc.
Intensive agriculture depending heavily on groundwater resources for irrigation water has resulted in rapid
dwindling of resources in the state. The central rice-growing belt of the Punjab state is facing the problem
of over-exploitation of ground water resources. The deficiency of micro-nutrients has also increased in
the central belt of Punjab due to intensive agriculture, high productivity and non-application of micronutrients.
Climate change is one of the most important emerging issues, which is posing challenge to the sustainability
of food production, productivity and natural resources in future. It may have serious implications for the
national food security in the coming times.
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Rural

3.3 Gujarat
Gujarat, the most urbanized state of India is situated on the western coast of the country. It is one of the
most prosperous states, having a per capita GDP significantly above the national average. Gujarat has
6 per cent of India’s geographical area (19.6 million ha) and has the longest coastline of 1,600 km. It
contributes 7.5 per cent and 18 per cent respectively to the country’s GDP and fixed capital.
The state experiences diverse climatic conditions with mild and pleasant winters, hot and dry summers,
and mild to heavy monsoon. Agro-climatically, the state is classified into eight agro-climatic zones which
are further delineated into 62 agro ecological situations (AES). Rainfall received in the state varies from
less than 300 mm in North-West (Kutch) to more than 2,000 mm in South-East (The Dangs and Valsad).
The state of Gujarat is home to around 6.04 crore (60 million) people (according to 2011 census) with a
density of 308 persons per sq.km. Of the total population, the rural population is 3.47 crore while the urban
population stands at 2.57 crore. Looking at the demographic profile, Gujarat is a state with more than 60
per cent of the population in between age group of 15-59.
The percentage of population living below poverty line has declined in the state. As indicated in
Figure 3.10, the total population living below poverty line in Gujarat state has reduced from 31.60 per cent
in 2004-05 to 16.63 in 2011-12.
Figure 3.10 :Population below poverty line in Gujarat
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%

Source: Directorate of Economics and Statistics, Ministry of Agriculture,
Govt. In India, 2013

Gujarat’s state domestic product (SDP) has been rising at an average growth rate of 10.1 per cent since
2005 to 2013, which is more than the national average. The per capita net state domestic product, also
known as per capita income at current prices has been estimated at Rs. 96,976 in 2012-13 as against
Rs. 87,175 in 2011-12, showing an increase of 11.2 per cent during the year. While the per capita income
in India at 2004-05 prices, the per capita income increased from Rs. 38,856 in 2012-13 to Rs. 39,904 in
2013-14. At the current prices, the per capita income in the year 2013-14 is estimated to be Rs. 74,380 as
compared to Rs. 67,839 in 2012-13. Figure 3.11 shows the comparison of per capita income for Gujarat
and India.
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Figure 3.11: Per capita net state domestic product - Gujarat vs India
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Source: Statistical Abstract Gujarat, Directorate of Economics and Statistics, Government of Gujarat, 2012

The outlay for agricultural development for the XII Five Year Plan is much higher than the XI plan expenditure.
Table 3.12 indicates that the increment in XII plan outlay over XI plan expenditure is 122 per cent. This is
also supported by the fact that Gujarat is investing more in infrastructure development for agriculture.

Table 3.12: Outlay and expenditure in agriculture and allied sector in Gujarat

Agriculture and allied

XI plan outlay

XI plan expenditure

XII plan outlay

Increase in XII plan over XI
plan expenditure (%)

9,092.94

8,879.80

19,712

122

0.7

6.9

7.8

sector
% of total plan

Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. In India, 2013
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Despite the increase in investments in agriculture, the share of agriculture and allied activities in GSDP has
reduced from 26.90 percent in 1991-92 to 16.75 percent in 2005-06 (Figure 3.12).

%

Figure 3.12: Percentage share of agriculture and allied activities in GSDP

Source: Statistical Abstract Gujarat, Directorate of Economics and Statistics, Government of Gujarat, 2012
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Figure 3.13 outlines the land use patterns in Gujarat during the last decade. Out of the total reporting area
of 188.68 lakh hectares in the state, the net sown areas comprise 98.52 lakh hectares (52.22 per cent).
Area under forest is around 9 to 10 per cent; area under non- agricultural uses between 5 to 6 per cent,
barren and uncultivable land between 13 to 14 per cent.
Figure 3.13: Land use pattern in Gujarat
0.06%

3.01%
Area under forests

0.02%

Land put to non agriculture uses

10.48%

Barren and uncultivated land
4.50%

Permanent pastures and other grazing lannds
Land under misc. tree crops and groves not included
in net sown area
Cultivable waste

13.82%

52.22%

Fallow land other than current fallow
Current fallows
Net area sown

6.07%
9.83%

Source: Statistical Abstract Gujarat, Directorate of Economics and Statistics, Government of Gujarat, 2012

Gujarat has shown diversification in agricultural sector and is predominantly a non-food crop economy.
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The major food crops in the state are rice, wheat, jowar, bajra, maize, tur, gram and groundnut while major
non-food crops are cotton and tobacco. The cotton crop showed unprecedented growth after 2000 with
relatively lower volatility.
The state has limited natural resources viz. water available for agriculture, 70 per cent of its agriculture
is rain fed, 50 per cent of its districts are drought prone and 20 per cent of it area is tribal, surrounded by
undulating terrain where despite good rains, crops get ruined. It has recurrent droughts where almost three
years in every decade are drought years. The rainfall is uneven with high coefficient of variation in the state.
The cropping intensity for the state is 122.53 per cent and the intensity of irrigated cropping or the state is
132.62 per cent.
The farmer profile in Gujarat over the period 2005-06 and 2010-11 has remained more or less the same.
However the percentage of marginal farmers has slightly increased from 34.01 per cent in 2005-06 to
37.16 per cent in 2010-11 (Figure 3.4).
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Figure 3.14: Distribution of operational holdings in Gujarat
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Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. In India

Table 3.13 a indicates that the average productivity for the state is lower than the national average during
the pre-reform (1981-82) and reforms period (1991-92). This is attributed to the several factors such as
lack of infrastructure facilities for agriculture such as water, power and roads, dependence of rainfall for
irrigation etc.
The Government of Gujarat started investing heavily on development of infrastructure for the agriculture
purposes during the last decade. Reforms like JyotigramYojana, Sardar Sarovar Project, success of
Bt cotton are some of the drivers of agricultural growth in Gujarat. It is clear from Table 3.13 b that the
productivity levels for cereals, coarse cereals, pulses and total foodgrains have increased over time but
it is also remarkable to note that the productivity of oilseeds in Gujarat from 1981-82 to 2011-12 has
increased substantially and is more than the national average.

Cereals

Coarse cereals

Pulses

Total foodgrains

Oilseeds

1981-82

1,039
(1,156)

845
(732)

481
(482)

1,009
(1,032)

750
(639)

1991-92

976
(1,574)

679
(778)

421
(501)

825
(1,295)

572
(719)

2001-02

1,652
(1,980)

1,462
(1,131)

520
(607)

1,414
(1,734)

1,287
(913)

2011-12

2,142
(2,415)

1,402
(1,591)

815
(699)

1,874
(2,079)

1,608
(1,133)

Growth (%)
(1981-82 to
2011-12)

2.93
(2.17)

2.45
(2.50)

1.37
(0.95)

2.68
(2.17)

2.72
(1.96)

* Figures in parentheses are related to India.
Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013
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Table 3.13 a: Agricultural productivity (kg/ha.) trends in Gujarat during different time
periods

Table 3.13 b: Productivity growth across different time periods in Gujarat
Cereals

Coarse cereals

Pulses

Total foodgrains

Oilseeds

1981-82 to
1991-92

0.96
(3.38)

-1.43
(2.24)

-2.60
(0.44)

0.55
(2.27)

-1.10
(2.70)

1991-92 to
2001-02

2.13
(1.86)

3.94
(2.03)

-0.47
(1.67)

2.54
(2.82)

-2.70
(1.43)

2001-02 to
2011-12

3.22
(2.30)

0.26
(3.89)

4.40
(1.79)

3.42
(2.13)

3.97
(3.06)

Growth (%)
(1981-82 to
2011-12)

2.93
(2.17)

2.45
(2.50)

1.37
(0.95)

2.68
(2.17)

2.72
(1.96)

* Growth rate in parentheses are related to India.
Source: Directorate of Economics and Statistics, Ministry of Agriculture, Govt. of India, 2013

The total use of fertilizers (NPK) during 1970-71 was 164,280 tonnes. The use of fertilizers (NPK) in 201112 was 1733,056 tonnes thereby marking an almost 10 fold increase in the use of chemical fertilizers.
Table 3.14 depicts the trends in fertilizers use in Gujarat.

Table 3.14: Consumption of chemical fertilizers in Gujarat

Intervention areas: A brief profile

S No

Year

Fertilizers (in tonnes)
N

P

K

Total (NPK)

1

2000-01

498,963

195,671

56,006

750,640

2

2001-02

605,640

240,232

69,362

915,234

3

2002-03

510,793

207,046

71,593

789,432

4

2003-04

687,548

255,281

73,497

1,016,326

5

2004-05

753,994

296,263

96,223

1,146,480

6

2005-06

834,737

328,458

116,729

1,279,924

7

2006-07

927,573

361,129

120,088

1,408,790

8

2007-08

1,052,630

424,522

146,107

1,623,259

9

2008-09

1,068,827

465,171

182,985

1,716,983

10

2009-10

1,101,603

491,667

206,451

1,799,721

11

2010-11

1,241,221

517,999

179,941

1,939,161

12

2011-12

1,183,298

417,021

132,738

1,733,056

Source: Directorate of Agriculture, Government of Gujarat, 2013
Note: Total may not tally due to rounding off

Gujarat is known to be a drought prone state, with 70 per cent of it geographical area classified as semiarid and arid land types. Of the gross irrigated area, 16-17 per cent is irrigated by government canals and
82 per cent by privately owned tubewells and other wells; this agriculture in Gujarat depends predominantly
on groundwater. Figure 3.15 shows the details of irrigated area by source.
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Gujarat government has created the Gujarat Green Revolution Company Ltd, a special purpose vehicle
to expedite the promotion of micro-irrigation amongst farmers. GGRC offers attractive subsidy-loan to
adopters, but more importantly, has fast tracked and simplified the administrative procedures for accessing
these.
Farmers only contribute 5 per cent of the cost initially; GGRC provides 50 per cent subsidy and helps
arrange a loan of balance 45 per cent. As per the GGRC estimates (FY 2012-13), the total area covered
under MI is 205,200 hectare with 128,249 farmer beneficiaries.

Source: Directorate of Agriculture, Government of Gujarat, 2012

The energy consumption in agriculture sector for Gujarat state was around 45 per cent during 2001. After
the electricity reforms (initiation of Jyotigram Scheme) the energy consumption in agriculture sector has
more or less remained constant since government has reduced the three phase power supply to tubewell
owners for 8 hours a day while providing 24 hours single phase reliable power supply for environment in rural
areas. Jyotigram, pioneered a real time co-management of electricity and groundwater for agriculture.

***
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%

Figure 3.15: Area irrigated by different sources in Gujarat
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Chapter 4

Study objectives and
implementation
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4.1 Issues and Indicators
The Centers for International Projects Trust (CIPT) conducted a baseline study across the three states of
Punjab, Gujarat and Jharkhand with the following objectives:
•

assess the current situation of water, energy and climate and their impact on the farmers;

•

understand the current practices adopted by the farmers; and

•

come out with a strategies or approaches to ensure long-term sustainability of water-energyagriculture and livelihood which can also be undertaken as part of the program.

Important aspects covered under the baseline study are indicated in Figure 4.1.
Figure 4.1: Important aspects of baseline study

Socio
economic
profile

Access to
information

Indicators

Use of ICT

Source of
water and its
use

Energy use

Extension
services

The programme goal is to achieve long-term sustainability of water and energy resources in agriculture
along with agricultural production under the changing climate. The goal of sustainability of these resources
has to be synchronised with livelihood sustainability in the selected regions. Hence, core objective of
the baseline was to assess the current situation of water and energy use, socio-economic conditions of
the farmers, pattern of agricultural resource use, production and productivity, access to the sources of
extension services and resource saving technologies, etc. Some gender aspects of agricultural production
and resource use have also been covered in this study. Table 4.1 outlines the broad indicators captured in
the baseline study.
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Table 4.1: Broad indicators
S. No.

Aspects of the study

Indicators

1.

Socio-economic profile

•
•
•
•
•

Caste, age and education
Land ownership and cultivation
Ownership of livestock and machinery
Income from various sources, especially farming
Cost of production and profitability from farming

2.

Agricultural practices

•
•
•
•

Cropping pattern (Increase in cropping intensity)
Use of inputs, especially seeds, agro chemicals, fertilizers, irrigation, etc.
Adoption gaps in input use and production practices
Sources of credit and input purchase

3.

Water use

•
•
•
•
•
•

Area under irrigation
Ground and surface water details
Extent of water use in agriculture
Expenditure on water usage
Use of modern water saving techniques and practices
Amount of water consumption

4.

Energy use

•
•
•

Access to different sources of energy in agriculture
Extent of energy usage in agriculture
Expenditure on energy usage in agriculture

5.

Access to extension
services

•
•
•
•

Sources of extension services for different farm operations and input use
Access to different sources
Extent of usage of different sources of extension services
Perception about climate change and natural resource depletion

6.

Access to information

•
•

Traditional sources of farmers’ information
Sources of specialized agricultural information with special reference to
the information on climate change and weather

7.

Use of ICT

•
•

Access to modern communication systems such as web, mobile and
other ICT and their usage in agriculture decisions.
Willingness to use the ICT for agricultural decision making

•
•
•

Specific farming activities involving women
Extent of women’s involvement in agriculture
Role of women in farming related decision making

8.

Role of women in
agriculture

4.2

Baseline survey and monitoring and evaluation (M&E) plan of
the WEALS program

The M&E Plan of the WEALS program aims to evaluate the impact of different interventions undertaken in
the project by comparing a set of defined indicators at the time of evaluation with the values at the time of
baseline. Important indicators mentioned in the M&E plan of the WEALS project are given below:
•

The number of farmers and other stakeholders applying new technologies or management practices
as a result of the project – directly or indirectly,

•

Extent of water and energy saving achieved as a result of the engagement of the farmers,

•

The number of rural households benefiting from the technologies, practices, information portals and
other tools developed,
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•

Extent of income and crop yield enhancement through the implementation of on-farm technologies
and initiatives on water-energy savings,

•

Impact on the use of ICT in agriculture.

Due emphasis has been given in the baseline study to capture the values of all the above indicators so that
they can be used as a benchmark for impact evaluation of the project. Some additional information on the
aspects related to the M&E plan indicators has also been obtained in the baseline study, which may help
in better evaluation of the results in future.

4.3

Study design and sample selection

The baseline study was carried out in Jharkhand, Punjab and Gujarat, where the WEALS project is under
implementation by the CIPT. The coverage of the districts and villages varies a lot across all the three
states owing to different sets of problems and underlying solutions concerning water-energy-agricultural
nexus and livelihood security and its varied implications under the changing climate.
In each of the 3 states, a sample of about 400 farmers spreading across around villages were selected
to collect the required information. The distribution of the sample size across the 3 states in indicated in
Figure 4.2.
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Figure 4.2: Sample size and its distribution
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4.3.1 Jharkhand
In Jharkhand, four districts viz. Ranchi, Bokaro,
Hazaribagh and Khunti were selected (Figure 4.3)
for the baseline study. In all the four districts, 87 to
90 per cent of the cultivable area is rain-fed. Paddy
is the dominant crop in terms of area covered and
production; although some other crops such as
vegetables, pluses, oilseeds and cereals also cover
a small area in the selected districts.
In order to understand the irrigation landscape

Figure 4.3: Study districts in Jharkhand

of the state, blocks in each district were selected
using stratified random samplingon the basis of (i)
groundwater development, and (ii) large and medium irrigation schemes.
In each selected village, a list of all the farmers was prepared and they were classified into different
categories on the basis of the size of operational holding and irrigation methods in crop cultivation. A total
of 20 villages were selected from 6 blocks across the 4 districts. The farmers in each village were selected
across different categories to ensure sufficient representation. The details of the sample selected across
Jharkhand in indicated below (Table 4.2).
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Table 4.2: Coverage of baseline study in Jharkhand
State

Districts

Blocks

Jharkhand

1. Ranchi

1. Ratu

2

40

2. Sonahatu

3

60

2. Khunti

1. Khunti

5

100

3. Bokaro

1. Petrawar

5

100

4. Hazaribagh

1. Ramgarh

2

40

Total

4

Number of villages

Number of farmers

2. Keradari

3

60

6

20

400

4.3.2 Punjab
Seven districts were selected In Punjab for the study. All the
districts were located in Central Punjab (Figure 4.4). This
region is most seriously afflicted with the depletion of ground
water resources and is more relevant to examine the waterenergy-agriculture nexus and its long-term sustainability.
The selected districts were Amritsar, Ludhiana, Barnala,
Kapurthala, Tarn Taran, Jalandhar and Moga. Compared
to 98 per cent area in Punjab, the Central Punjab is almost
entirely under the assured irrigation. While the time and
distribution of rains in Punjab affects the cost of production
Figure 4.4: Study districts in Punjab
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in summer season, it has very little impact on the crop productivity. While paddy and wheat are two most
dominant crops of the state, maize, cotton and sugarcane are other important crops, which also cover
some significant area.
The sample for this study was selected on the basis of the level of groundwater development and sources of
canal water. Almost entire irrigation requirement is met by groundwater in Ludhiana, Kapurthala, Jalandhar
and Moga districts. However, in TarnTaran only 48 per cent of the irrigation is done using ground water
resources and the remaining area is covered by canals. A total of 21 villages were selected from 7 blocks
across the 7 districts of Punjab. The farmers in each village were selected across different categories to
ensure sufficient representation. The details of the sample selected across Punjab in indicated below
(Table 4.3).

Table 4.3: Coverage of baseline study in Punjab
Districts

Blocks

Punjab

1. Amritsar

1. Ajnala

3

57

2. Barnala

1. Barnala

3

57

3. Jalandhar

1. Lohian

3

57

4. Kapurthala

1. Phagwara

3

57

5. Ludhiana

1. Khanna

3

57

6. Moga

1. Bagha purana

3

58

7. Tarn Taran
Total

Number of villages

1. Tarn Taran

7

7

Number of farmers

3

58

21

401

4.3.3 Gujarat
Gandhinagar, Mehsana, Banaskantha,
Sabarakantha and Patan districts were chosen
for the study in Gujarat (Figure 4.5). They fall
under the Gujarat plains and hills region. Wheat
is the major Rabi crop cultivated here. Paddy,
castor, bajra, maize, potato, oilseeds and pulses
are grown during the kharif season. The main
source of irrigation for Gujarat is surface water.
However,all the five districts show a higher
dependence on groundwater for irrigation. This
could be due to easy access to groundwater.

Figure 4.5: Study districts in Gujarat

A total of 25 villages were selected from 10 blocks across the 5 districts of Gujarat. The farmers in each
village were selected across different categories to ensure sufficient representation. The details of the
sample selected across Gujarat in indicated below (Table 4.4).
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Table 4.4: Coverage of baseline study in Gujarat
State

Districts

Gujarat

1. Banaskantha

2

5

80

2. Gandhinagar

2

5

80

3. Mehsana

2

5

80

4. Patan

2

5

80

5. Sabarkantha

2

5

80

10

25

400

Total

Blocks

5

Number of villages

Study objectives and implementation

***
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Introduction
The findings of the baseline study are outlined for the three states in the section below. The findings have
been broadly classified under the following heads:
•

Socio-economic profile

•

Agriculture profile

•

Water and energy use

•

Access to extension services and use of ICT

5.1 Jharkhand
5.1.1 Socio-economic profile
Distribution of sample across various size categories
The survey involved interaction with 400 farmers spread across four districts of Hazaribagh, Khunti, Ranchi
and Bokaro in the state. The distribution of land across sampled respondents in the state indicated the
maximum land belonging to marginal category of farmers. Amongst a sample of 400 farmers around 52
per cent were marginal, 20 per cent were small, 14 per cent were medium and only 15 per cent were
large farmers (Figure 5.1). Different categories of the farmers were defined on the basis of land holdings.
The farmers were classified into marginal (<1 ha), small (1-2 ha), medium (2-6 ha) and large (>6 ha)
categories.
Figure 5.1: Distribution of farmers according to operational land in Jharkhand

15%

14%
Marginal
Small
20%
Medium
Large

Source: Primary survey

Land distribution
The land distribution pattern across the sampled respondents depicted very little instances of lease in or
lease out of land. Against a total overall owned land of 4.01 ha, the operational land was 3.99 ha (Table
5.1). The primary nature of the sampled respondents was to till their own land as there weren’t many crops
to sow and agriculture practices lacked a commercial nature in the state.
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52%

Table 5.1: Land distribution pattern in Jharkhand
Size category

Marginal farms

Small farms

Medium farms

Large farms

Overall

Owned land

1.28

3.21

5.71

12.86

4.01

Operational land

1.23

3.23

5.71

12.86

3.99

Source: Primary survey

Other socio-economics factors
The overall average age of the household head was 42 years. Based on the responses, the average family
size was ascertained to be around 7 members per family with average year of schooling being around 5
years (Table 5.2).

Table 5.2: Age and schooling of respondents
Size category

Marginal farms

Small farms

Medium farms

Large farms

Overall

Average age of

40

43

41

47

42

5

5

5

3

5

6

6

7

8

6

household head
Average years of
schooling
Average family size
Source: Primary survey

Income distribution
Considering the overall income distribution of the sampled farm respondents, crop production was the main
activity of around 50 per cent respondents. Besides crop production around 25 per cent of the respondents
were engaged in non-farm activities, while around 22 per cent were engaged in livestock cultivation. A
fraction of the respondents (3.01 per cent) were engaged in agri-labour activities (Figure 5.2).
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Figure 5.2: Overall income distribution of respondents in Jharkhand

25.07%

50.30%
3.01%
Crop Production
21.61%

Livestock
Agri labour
Non farm labour

Source: Primary survey
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Looking at distribution of incomes across different categories of farmers, crop production was the mainstay
of medium and large category of farmers whereas livestock was mainly cultivated by small farmers (60 per
cent). Marginal farmers had greater share in participation in agri-labour and non-farm labour activities than
their other category counterparts (Figure 3.3).

25.43

9.70

22.80

40.24
0.04

10

7.13

8.47

20

1.88

30

3.24

40

%

11.07

50

27.26

40.22

60

14.35

70

59.79

80

60.19

68.19

Figure 5.3: Income distribution across categories of farmers in Jharkhand
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Non farm labour
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Source: Primary survey

Households dependent on different income sources
Crop production was the most important income generation activity amongst various categories of farm
respondent. Subsequent to crop production, around 54 per cent of the households were dependent on
non-farm income activities. Livestock cultivation had about 49 per cent dependent households, while only
27 per cent households were involved in agri-labour related activities (Figure 5.4).
Figure 5.4: Percentage households dependent on different income sources in Jharkhand
120
100
100
80
60

54.40

48.76

40
27.31
20
0
Crop
production

Livestock

Agri Labour

Non farm
labour

Source: Primary survey

Ownership of livestock (per cent households)
When it comes to ownership of livestock, around 41 per cent households had milch cattle while around
40 per cent had drought animals for ploughing the fields and other load carrying work. There was also a
sizeable ownership of poultry and goats by around 41 and 32 per cent households, respectively (Figure
5.5).Lack of mechanization resulted in a larger percentage of households having drought animals to do
hard laborious work. The efficiency and timeliness of agricultural operations in the state could be addressed
by mechanization, keeping in view the agricultural economy of the state.
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Figure 5.5: Ownership of livestock in Jharkhand
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40.86%
39.73%
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16.25%
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Others

Source: Primary survey

Ownership of machinery
Tractor, electric and diesel pumps formed the bulk of machinery owned by the sampled farm respondents
in the state. Lack of mechanization of farming operations could be figured out from the fact that only 11 per
cent of the households owned a tractor.
Amongst electric and diesel pumps, electric pumps were preferred by the farmers. Nearly 33 per cent of
the households owned electric pumps as compared to around 24 per cent households owning a diesel
pump (Figure 5.6)
Figure 5.6: Ownership of machinery in Jharkhand

11.29%
33.18%
0.68%

Tractor

23.93%

Electric pump
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33.18%

Diesel pump
others

Source: Primary survey

Use of owned machine/labour
Most the machines for agricultural operations were hired by the farmers while only a few large farmers
owned them. Majority of households (80 per cent) used own family labour for the agricultural operations
but at the same time around 63 per cent of the households also hired labour during the peak agricultural
season (Figure 5.7).
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Figure 5.7: Use of machine / labour by farmers in Jharkhand

%

Source: Primary survey

Involvement of males and females across different activities
Males and females were involved in the crop production activities, livestock cultivation, agri-labour and
non-farm activities in the state. The percentage share of each varied according to the activities practiced.
Females had a greater participation as far as livestock cultivation was concerned at around 56 per cent as
compared to 49 per cent involvement by males. However, involvement of males varied greatly in agri-labour
and non-farm activities with around 78 and 70 per cent male participation, respectively. The corresponding
female participation rate in these two activities was around 22 and 30 per cent, respectively (Figure 5.8).

Figure 5.8: Involvement of male and females across different activities in Jharkhand
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75.10

70.10
Male

70

55.56

60

Male

48.61

%

Female

50
40

29.90
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22.22

30
20

Crop
production

10

Crop
production

Livestock

Agri Labour

Non farm
activities

Source: Primary survey

5.1.2 Agricultural profile
Cropping pattern
Paddy, maize, pulses, sunflower, groundnut and fruits comprise the main agriculture produce. Total
cultivable area of the state is 38 lakh ha out of which Net Sown Area (NSA) is only 22.38 lakh ha.
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Sources of agri-inputs
Inputs such as seeds, fertilizers, agro-chemicals and machinery were procured from different sources by
the farmers in the state. The major sources of procuring these inputs were either from fellow farmers, from
dealers/retailers or from the cooperative societies. Few of the inputs like machinery were self-owned and
the others like seeds, fertilizers and agro chemicals were self-produced.
Over 90 per cent of the households were dependent on dealers/retailers for the procurement of seeds,
fertilizers and agro-chemicals. Only a handful of households (1.13 per cent) owned the machines for
agricultural operations, while a majority of households (56.43 per cent) hired in the machinery from
dealers/retailers. The instance of leasing in machinery from fellow farmers was also prevalent in the state
with around 24.83 per cent of the households practicing the same (Table 5.3).

Table 5.3: Access to inputs in Jharkhand
Seeds

Fertilizers

Agro Chemicals

Machinery

Self-produced

2.26

0.45

0.00

1.13*

Fellow farmers

1.35

0.45

0.45

24.83

Dealers and retailers

96.61

93.23

96.39

56.43

Cooperative Societies

-

6.32

1.81

0.90

Source: Primary survey
*Self owned

Mode of payment
When it comes to the mode of payment for accessing inputs, the study revealed that a majority of
households (> 90 per cent) made upfront cash payment for the purchase of seeds, fertilizers and agrochemicals. However, as far as the hiring/leasing in of machinery was concerned, only around 48 per cent
of the farmers were paying in cash and the rest obtained the machinery on credit. The instance of hiring in
machinery from the cooperative societies was very less (0.90 per cent) and this called for strengthening of
cooperative societies by opening up agro-service centres so that the farmers could obtain the necessary
machines on a suitable rate.
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Access to credit
Agricultural credit forms an important part of the agricultural operations. Though the percentage of
households having access to bank account was around 85 per cent, yet the percentage of households
availing loan was low at around 27 per cent (Table 5.4). This necessitated a greater participation by banks
to popularize rural credit scheme at low rate of interest for the interest of the farmers.

Table 5.4: Access to credit in Jharkhand
Marginal farms

Small farms

Medium farms

Large farms

Overall

% hh availing loan

Size category

23.14

24.14

15.00

56.72

27.31

% hh having bank

79.48

89.66

86.67

97.01

85.10

29.26

43.68

45.00

79.10

41.76

7.42

5.75

1.67

43.28

11.74

account
Women having access
to bank
Women access to loans
Source: Primary survey
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Awareness about modern agricultural practices
The farmers were aware about only some of the modern agricultural practices. These include awareness
about hybrid seeds and organic fertilizers. As far as information on other practices such as laser levelling,
use of tensiometer, drip irrigation and water harvesting were concerned, there was a lack of awareness
and the adoption rates were abysmally low (Table 5.5). Since there are issues of water scarcity in the
state, the promulgation of water saving techniques such as laser levelling, tensiometer and sprinkler/drip
irrigation could be adopted at a larger scale to benefit the farming community in the state.

Table 5.5: Awareness on modern agricultural practices in Jharkhand
Size category

Overall

Laser leveller

Aware

Adopt

10.61

-

Low water consuming crops

14.22

4.29

Mulching

16.03

5.87

Drip irrigation

20.09

3.84

Sprinkler irrigation

18.28

2.48

Soil test

34.09

8.80

Organic fertilizers

71.56

42.89

Ridge planting

41.53

34.99

Hybrid seeds

91.87

83.30

Crop rotation

46.05

36.57

Community water harvesting

16.25

6.77

IPM

25.28

13.77

Green manure

85.10

70.20

Water retention ditches

8.13

0.45

Source: Primary survey

Status of groundwater development
As compared to other states, the depth of groundwater was relatively low at 37.95 feet. The topography and
absence of machines could be a reason as to why there weren’t many bore-wells in the state. There were
some problems associated with the drawing of groundwater in the state with around 16 per cent stating
the poor quality of water as an impediment to groundwater use (Table 5.6). Generally, the quantity of water
supplied was adequate with only 6 per cent reporting the inadequateness of water supply.

Table 5.6: Status of groundwater in Jharkhand
Particulars

Current depth of
GW table (feet)

Problem of
deeper GW
table (%)

Poor water
quality

water quantity

Inadequate water
supply

37.95

45.6

16.48

11.06

6.09

% households

Insufficient

Source: Primary survey
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5.1.3 Water and energy use

Depth to ground water
Groundwater is generally available between the depths of 30 to 40 feet in the state. Jharkhand is relatively
free from the issues of deepening groundwater as compared to the other two states. Only a handful of
respondents (2.93 per cent) reported the water table depth to be more than 50 feet. Overall, the maximum
range of groundwater was between 20 to 50 feet.

Irrigation sources
There are numerous sources of irrigation in the state such as open-wells, bore-wells, canals and tanks.
Open-wells were the most preferred source of irrigation with around 44 per cent of the respondents using
them for irrigating their crops (Figure 5.9) Bore-wells and tanks were lesser used for irrigation than the
canals, maybe due to the high costs associated with getting water from these sources.
Figure 5.9: Sources of irrigation in Jharkhand
2.93%

18.51%
43.57%
Open wells
Borewells
Canals

2.48%

Tanks

Source: Primary survey

Irrigation method
Flooding, channels and sprinklers methods were commonly used for irrigating the land in the state.
However, a larger proportion of farmers (86.5 per cent) preferred flooding as a means of irrigation. Channels
contributed to about 11 per cent of the land being irrigated amongst the sampled respondents. Since
flooding lead to wastage of water, there was an immense scope to popularize water saving techniques

Baseline study findings

amongst the farmers (Figure 5.10).

Figure 5.10: Method of irrigation in Jharkhand
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Flooding
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Others

Source: Primary survey
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Access to energy and awareness about subsidy
The percentage of households having access to subsidized power and awareness about the subsidy on
micro-irrigation scheme were highest for the large category of farmers as compared to the medium, small
and marginal category of farmers. However, as far as availing subsides was concerned, marginal and
small farmers were better off than their medium counterparts with over 50 per cent of small and marginal
farmers availing subsidies as compared to 35 per cent of the farmers having medium size land holdings
(Figure 5.11).
Figure 5.11: Energy supply and awareness aspects in Jharkhand

%

Source: Primary survey

5.1.4 Access to extension services and use of ICT
Access to services
There were several modes of extension preferred by the farmers but the most preferred were the village
camps followed by NGOs and private agencies. There is a definite need to strengthen the extension
activities by the agricultural department and agricultural university in the state with only 12 and 9 per cent
of the farmers opting for them as a source of extension, respectively (Figure 5.12).
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Source: Primary survey
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Figure 5.12: Access to extension sources in Jharkhand

Use of modern media
Amongst the use of modern media, television, newspaper and mobile phones were the most popular.
Mobile phones had the higher ownership by around 69 per cent of the households but its overall use was
comparatively low at around 23 per cent. There were glaring gaps between the ownership of modern
media and its relevant use to better the farming livelihood by accessing timely information. Television had
the highest use at 36 per cent but it was quite lower than the ownership status which was around 67 per
cent. The wide gap between the ownership and use of modern devices presented a great opportunity for
the agencies in the state to exploit the media for the betterment of farmers and farming activity in the state
(Figure 5.13).

Figure 5.13: Use of modern media for access to information in Jharkhand

%

Overall ownership
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Source: Primary survey
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Overall use

5.2

Punjab

5.2.1 Socio-economic profile
Distribution of sample across various size categories
The survey involved interaction with 401 farmers spread across seven districts of Punjab.The farmers
were classified into marginal (<1 ha), small (1-2 ha), medium (2-6 ha) and large (>6 ha) categories. The
sampling was done by categorizing the land into operational holdings. Figure 5.14 represents the status of
operational land in the state.
Figure 5.14: Respondents across different size of land in Punjab
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71%
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88%
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Source: Primary survey

Land distribution
The land distribution amongst various categories of farmers is shown in Figure 5.15. The operational land
saw an increasing trend as one moved from the marginal category of farmers to the large farms. This could
be due to the increasing propensity of the farmers with larger land holdings to leasing in land as compared
to the farmers with lesser holding of land.
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Figure 5.15: Land distribution patternin Punjab

%

Source: Primary survey
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Other socio-economics factors
Overall, across various categories the average age of the household head was around 44 years and
the average year of head’s schooling was around 10 years (matric). There wasn’t much difference in the
average family size across categories, with the overall average family size being around 6 (Table 5.7).

Table 5.7:Age and schooling of respondents in Punjab
Size category

Marginal farms

Small farms

Medium farms

Large farms

Overall

Average age of house head

44

44

45

44

44

Average years of schooling

10

10

10

10

10

Average family size

6

6

6

6

6

Source: Primary survey

Income distribution
Looking at the overall distribution of income, it was evident that a larger proportion of income (54.22 per
cent) came from the crop production activity. The income generation was followed by non-farm income
(37.16 per cent), livestock (8.45 per cent) and agri-labor activities (0.17 per cent) (Figure 5.16).
Figure 5.16: Overall income distribution in Punjab
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Source: Primary survey

Looking at distribution of incomes across different categories of farmers, crop production was the mainstay
of income for all categories of farmers. This was followed by income from non-farm sources and livestock
(Figure 5.17).

Households dependent on different income sources
The percentage of households dependent on different sources of income is reflected in the Figure 5.18.
Almost 96.20 per cent of households derive their income from crop production activities. Besides being
engaged in cultivation of crops, nearly 51.27 per cent of the households are dependent on livestock
followed by non-farm income (22.16 percent) and agri-labour (0.63 per cent).

Ownership of livestock
A majority of households (83.42 per cent) owned milch cattle. This was followed by ownership of drought
(working) animals at 14.15 per cent, poultry (1.48 per cent), others (0.53 per cent) and goats (0.42 per
cent). The incidence of owning milch animals was clearly evident in the ownership status, highlighting the
potential for diversification in the livestock sector (Figure 5.19).
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Figure 5.17:Income distribution across categories of farmers in Punjab
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Source: Primary survey

Figure 5.18: Percentage households dependent on different income sources in Punjab
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Figure 5.19: Ownership of livestock in Punjab
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Ownership of machinery
The ownership of machinery grew with the increase in the land holding size across different categories
of land holding. Nearly 83.07 per cent of the large farm category farmers owned a tractor as compared
to 77.78 per cent of medium farmers and 10.23 per cent of the marginal farmers. The same trend was
visible in the ownership of electric and diesel engine tube wells, with the only exception being in the
case of electric tube well ownership in large farmers category where per cent ownership was 66.14 per
cent as opposed to 78.57 per cent in the medium farmers category. The large category farmers had the
highest percentage of diesel operated tube wells (17.99 per cent) across all the categories of land holding
(Figure 5.20).
Figure 5.20: Ownership of machinery in Punjab

%

Source: Primary survey

Use of owned machine/labour
Nearly 74.05 per cent of the households were opting for hired machinery (custom hiring from cooperative
societies or from private operators) as compared to 56.75 per cent households who had their own

Baseline study findings

machinery. Hiring in of machinery was beneficial for the farm economy considering the higher fixed costs
associated with the purchase of machinery. As far as agricultural labour use was concerned almost 38.61
per cent of the households used owned labour as compared to 75.74 per cent of the households using
hired labour (Figure 5.21).
Figure 5.21:Use of machine and labour by farmers in Punjab
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Source: Primary survey
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5.2.2 Agricultural profile
Cropping patterns
Wheat and rice are the major crops grown in Punjab. In 2013, wheat and rice were grown over an estimated
area of 3,512 and 2,845 thousand hectares. Together these two crops constitute almost 80 per cent of
the total area sown in the state. Other main crops in terms of the area sown are Cotton (481 thousand
hectares), Maize (129 thousand hectares), Potato (85 thousand hectares) and Sugarcane (83 thousand
hectares). The cropping intensity in the state is almost 192 percent, which is amongst the highest in the
country.With a total net sown area of 4,135 thousand hectare in the state, almost 3,725 thousand hectare
area is sown twice resulting in a total food grain production of 28,502 metric tonnes.

Sources of agri-inputs
The sources of input use (seed, fertilizers, chemicals and machinery) were varying as per the need and
availability of the input. Majority of the seed (88 per cent) was purchased from dealers and retailers. As
far as requirement of fertilizer was concerned, the availability was ascertained by dealers/retailers (64 per
cent) and Cooperative societies (80 per cent). Also a major source for buying agro chemicals were dealers/
retailers (80 per cent) and cooperative societies (23.35 per cent). However, in the case of agricultural
machinery farmers preferred to lease in machinery from fellow farmers with a majority of respondents
(93 per cent) preferring a fellow farmer for obtaining machinery as compared to hiring in machinery from
dealers/retailers (2.75 per cent) or cooperative societies (2.25 per cent) (Table 5.8).

Table 5.8: Access to inputs in Punjab
Seeds

Fertilizers

Agro Chemicals

Machinery

Self-produced

12.75

-

-

8.00*

Fellow farmers

13.00

1.50

1.50

92.50

Dealers and retailers

88.00

64.00

80.25

2.75

Cooperative
Societies

15.00

80.00

23.25

2.25

Mode of payment
Nearly 85.86 per cent of the farmers bought seeds on cash. This was followed by agro-chemicals, where
in upfront cash payment was done by 40.93 per cent of the farmers. Almost 30.98 per cent of the farmers
made cash payment for obtaining (leasing in or buying) machinery and fertilizer was mainly bought on
credit with only 13.29 per cent of the farmers making cash payment.

Access to credit
Credit forms an integral part of assuring agricultural activities in the state. Table 5.9 depicts the category
wise access to credit in the state. Overall, around 67.93 per cent of the interviewed respondents had a
bank account and nearly 54.85 per cent of households had availed a bank loan. The representation of
female having access to banks was low at 29.96 per cent and their access to loans was a minimal 5.06
per cent (Table 5.9).
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Note: * indicates machinery owned by the farmer
Source: Primary survey

Table 5.9: Access to credit in Punjab
Size category

Marginal farms

Small farms

Medium farms

Large farms

Overall

% hh availing loan

22.73

54.93

66.67

61.90

54.85

% hh having bank account

44.32

66.20

62.70

72.49

67.93

Women having access to bank

20.45

22.54

26.19

39.68

29.96

Women access to loans

3.41

2.82

1.59

8.99

5.06

Source: Primary survey

Awareness about modern agricultural practices
Modern agricultural practices such as laser levelling, tensiometer, Direct Seeding of Rice (DSR), drip
irrigation, mulching, Leaf Colour Chart (LCC) and soil testing etc. were prevalent in the state but there was
a difference in the awareness and adoption of many of such technologies. Almost 85.02 per cent of the
farmers were aware of the benefits of laser levelling but only 76.37 per cent of the farmers had adopted this
technique. Similarly, as far as the use of tensiometer was concerned only 2.74 per cent of the farmer had
adopted this in spite of 14.35 per cent of the farmers being aware of the technique. DSR had a significant
awareness amongst 20.89 per cent of the farmers yet its adoption was only 1.05 per cent (Table 5.10). This
clearly showed the lack of intention of farmers to use new techniques of cultivation either and the scope for
extension activity to be strengthened in the state for better outreach of these technologies.

Table 5.10: Awareness on modern agricultural practices in Punjab
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Techniques

Overall
Awareness

Adoption

Laser leveller

85.02

76.37

Low water consuming crops

0.42

-

Tensiometer

14.35

2.74

DSR

20.89

1.05

Mulching

1.48

0.21

Drip Irrigation

25.11

3.16

Sprinkler Irrigation

17.72

0.84

LCC

13.29

0.84

Soil test

35.65

25.11

Organic Fertilizers

12.24

2.53

Ridge planting

1.48

0.21

Micro nutrients

11.81

6.75

Hybrid seeds

37.55

23.21

Crop rotation

13.92

9.28

Community water harvesting

1.69

1.05

Vermi compost

1.48

0.21

Crop residue

1.90

0.21

Bio pesticides

0.42

-

Green manure

36.29

30.17

Source: Primary survey

60

5.2.3 Water and energy use
Sources of irrigation and methods of irrigation
Almost 98 per cent of the area in the state is under assured irrigation and response from the sampled
farmers indicated that bore-wells were a major source of irrigation for all the farmers across various land
holding categories. All the farmers opted for flooding as a primary source of irrigation and there was no
respondent who had opted for drip irrigation/sprinkler or any other method of irrigation.

Status of groundwater development
The current water table depth as per the response of sampled farmers was 87 feet. Nearly 80 per cent
of the farmers acknowledged the problem of groundwater depletion. Poor water quality concerned nearly
30 per cent of the respondents. There was a greater incidence of inadequate water supply with almost 74
per cent of the respondents lamenting the inadequate supply. A high proportion of farmers (69 per cent)
left their pumps open at night, as the electricity supply was erratic but it led to significant wastage of water
(Table 5.11).

Table 5.11: Status of groundwater in Punjab
Current depth
of GW table
(feet)

Problem of
deeper GW
table (%)

Poor water
quality

Insufficient
water
quantity

Inadequate
water supply

Other
problems

% farmers
leaving pumps
open at night

87

79.11

30.17

3.59

73.63

5.70

68.57

Source: Primary survey

Overall, the percentage of farmers reporting groundwater less than 60 feet was 0.96 per cent. A majority
of farmers (45.19 per cent) reported the water level between 80 to 100 feet (Table 5.12). The water level
depth varied amongst different size categories of the respondent farmers. The deepening of groundwater
level was evident from the fact that majority of the respondents reported groundwater level to be between
80 to 100 and 100 to 120 feet.

Size category

Marginal farms

Small farms

Medium farms

Large farms

Overall

< 60 ft

1.41

0

0

1.75

0.96

60-80

16.9

29.03

30.36

19.3

23.32

80-100

26.76

43.55

49.11

50.88

45.19

100-120

43.66

27.42

17.86

23.98

26.2

120 and above

11.27

0

2.68

4.09

4.33

Source: Primary survey

Access to energy and awareness about subsidy
The level of awareness and access varied across different farm size categories. Small and medium
farmers were more aware as far as the awareness about government subsidies were concerned and the
percentage of households availing subsidies was higher in small, medium and large category of farmers
as compared to the marginal category of farmers.
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Table 5.12: Depth to groundwater in Punjab

The awareness about subsidy on micro-irrigation was higher in medium and large farms as compared to
that of marginal and small farms. However, the access to subsidized power increased along the increase
in the farm size categories. Medium and large farms had the largest percentage of respondents availing
subsidized power as compared to the small and marginal farms (Figure 5.22).
Figure 5.22: Access to energy and awareness about subsidy in Punjab

%

Source: Primary survey

5.2.4 Access to extension services and use of ICT
Access to services
The distance between lab and land can be effectively bridged by the use of timely and suitable extension
services. In the decreasing order of preference, the access to extension services by farmers was on the
information on sowing of seeds followed by agro-chemicals, machinery, marketing of agricultural produce,
weather related information, water usage and others, respectively. Only a small percentage of farmers
(2.32 per cent) received knowledge about water usage even though the water depletion had assumed
alarming proportions in the state.The overall access to information regarding various aspects of agriculture
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is shown in Figure 5.23.
Figure 5.23 : Access to extension services in Punjab

%

Source: Primary survey
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Sources of extension information
Even though there were many sources of extension available in the state, data indicated in Table 5.12 depict
that the farmer’s preferred choice were village camps, with nearly 57.38 per cent of the farmer showing their
preference. This was followed by district level camps where in 38.82 per cent of the respondents marked
their preference. Private agencies had better reach to farmer fields than the agricultural department with
21.94 per cent of the farmer favouring private agencies as compared to 9.49 per cent relying on agricultural
department.

Table 5.12: Sources of extension information in Punjab
Source

Percentage respondents

Village Camps

57.38

District Level Camps

38.82

Agricultural University

26.58

Private Agencies

21.94

Agricultural Department

9.49

NGOs

4.01

On farm trials

3.16

Source: Primary survey

Use of modern media
The percolation of modern media such as smart phones, tablets and laptops etc. has necessitated their
judicious use in the means of extension for agriculture but there was a gap between the use of such modes
of extension. Even though a large percentage of farmers owned these media but their necessary use was
lacking. Almost in all the reported instruments of media such as TV, radio, newspaper, mobile, internet
kiosks and others, there was a gap between the overall figures of owning and using the media. Television
was the most popular mode of extension as per the farmer’s response, followed by radio and newspaper
(Figure 5.24).
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Figure 5.24: Use of modern media for access to information in Punjab

%

Overall ownership

Overall use

Source: Primary survey
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5.3 Gujarat
5.3.1Socio-economic profile
Distribution of sample across various size categories
Out of the total of 400 samples, there were little incidences of leasing out or leasing in of land. The variation
between the owned and operational land of the samples was not very significant. Figure 5.25 represent the
number of respondents in the category of operational land.
Figure 5.25: Respondents across different size of land in Gujarat

105%

80%

Marginal (less than 1 ha)
Small (1-2 ha)
Medium (2-4 ha)

80%

135%

Large (10 ha and above)

Source: Primary survey

Land distribution
The land distribution amongst the difference category of land holdings showed hardly any variation, which
implied that the incidence of leasing in or leasing out of land was almost negligible amongst the sampled
respondents in the state (Figure 5.26).
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Figure 5.26: Land distribution patterns in Gujarat

%

Source: Primary survey

Other socio-economics factors
Overall, the average age of the head of the household was 44 years (approximately) with average family
being of 5 members. From the sampled respondents the average years of schooling was abysmally low at
4 years as compared to the other states like Punjab where the average age of schooling was around 10
years (Table 5.13).
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Table 5.13: Age and schooling of respondents in Gujarat
Size category

Marginal farms

Small farms

Medium farms

Large farms

Overall

Average age of hh head

44

44

43

45

44

Average years of schooling

4

4

4

3

4

Average family size

5

5

5

5

5

Source: Primary survey

Income distribution
A bulk of income generation (70.64 per cent) came from crop production, whereas livestock contributed an
income to the tune of 20.93 per cent. The percentage share of the non-farm income was higher than that
of the non-farm income at 8.32 per cent (Figure 5.27). The importance of crop production as a means of
livelihood earning could be ascertained from its income share in the total income generation.
Figure 5.27: Overall income distribution in Gujarat
0.11%
8.32%

20.93%
Crop Production
Livestock
70.64%

Agri Labour
Non-farm income

Source: Primary survey

Households dependent on different income sources
The percentage income distribution showed that invariably all the households were dependent on crop
production in one form or another. The propensity to cultivate livestock was higher in the medium and large
the marginal and small farmers were dependent on non-farm incomes as compared to 7.61 and 3.75 per
cent of the medium and large farmers, respectively (Figure 5.28).
Figure 5.28: Income distribution across categories of farmers in Gujarat

%

Source: Primary

survey
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farmers as compared to the marginal and small farmers, respectively. Nearly 31.84 and 17.50 per cent of

Ownership of livestock
The importance of ownership of livestock amongst the sampled respondents could be gauged from the
fact that nearly 93 per cents of households owned milch cattle. The ownership of drought animals and
others such goat, poultry etc was low at 3.25 and 3.75 per cent, respectively which again presented an
opportunity for diversification amongst the livestock sectors and thereby reducing the dependence on
milch cattle (Figure 5.29).
Figure 5.29: Ownership of livestock in Gujarat
3.75%
3.25%

Milch cattle
Drought animals
Others

93%

Source: Primary survey

Ownership of machinery
There is an absence of large scale mechanization in Gujarat as compared to the other states in India.
Nearly 92 per cent of the households owned electric pump and only 0.5 per cent owned diesel pump
(Figure 5.30). This could be due to assured electricity supply and prevalence of water markets in the state.
Only around 10 per cent of the surveyed households owned a tractor and there was no ownership reported
as far as the other major implements such as rotavator, knapsack pump and cultivator were concerned.
The ownership was primarily limited to tractor and electric/diesel pumps.
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Figure 5.30: Ownership of machinery in Gujarat
0.5%
9.75%

92%
Electric Pump
Diesel Pump
Tractor

Source: Primary survey
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Male and female involvement in different categories
Various activities in the state do witness participation from females. The most evident is female representation
in the livestock work force where almost 86 per cent of the females are engaged as opposed to 14 per
cent males. As far as the other activities, such as crop production, agri-labour and non-farm activities are
concerned; the share of males in work participation is higher than that of the female share. Males have the
highest share (89 per cent) in the non-farm activities; whereas females have the least share at around 11
per cent (Figure 5.31).
Figure 5.31: Involvement of male and female population in Gujarat

%

Source: Primary survey

5.3.2 Agricultural profile
Cropping pattern
Gujarat has diversified cropping pattern which include food grains and pulses, cash crops and oil seeds.
Major food crops are wheat, paddy, bajara, maize. Pigeon pea, gram, green gram are the major pulses
grown in the state. Cotton, castor, ground nut, mustard are the important oilseed crops of the state. Gujarat
state has recognition for highest productivity in the world for castor which is 1,984 kg/ha. It produced 84 per
cent of total castor production of the country with area of 4.91 lakh ha and 9.71 lakh MT production. State
has a 30 per cent share in country for production of groundnut with 33.76 lakh MT production through area
coverage of 18.05 lakh ha.

Access to inputs
The respondents use different sources such as self-production, sourcing from fellow farmers, buying from
dealer/retailers or from cooperative societies to suffice their need for seeds, machinery, agro-chemicals or
machinery. Seeds were mainly sourced from dealers/retailers while the major source for buying fertilizer
was dealer/retailers and cooperative societies. There was an immense scope for promulgating the custom
hiring services of machinery from cooperatives as only 2.25 per cent of the respondents hired in their
machinery from such institutions whereas nearly 92.50 per cent respondents looked to their fellow farmers
for obtaining machinery (Table 5.14).
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has notable achievement in production and productivity scenario in cotton, castor and ground nut. The

Table 5.14: Access to inputs in Gujarat
Self-produced

Seeds

Fertilizers

Agro Chemicals

Machinery

12.75

-

-

8*

Fellow farmers

13

1.50

1.50

92.50

Dealers and retailers

88

64

80.25

2.75

Cooperative
Societies

15

80

23.25

2.25

Source: Primary survey
*Self owned

Mode of payment
Farmers in the state preferred to pay up for the purchase of seeds, fertilizers, agro-chemicals and purchase/
hiring in of farm machinery.The incidence of getting the inputs on credit was very less with only around
6 per cent of the respondents buying fertilizers, agro-chemicals and seeds on credit. Even though the
machines used in agriculture were expensive, yet 93 per cent of the farmers preferred to pay cash rather
than using them on pay-per-hire basis.

Access to credit
A large number of respondents (97.75 per cent) had bank accounts, which indicated a high level of financial
inclusion in the state. Nearly 52 per cent females has access to bank but the percentage of female having
access to loans was only 0.75 per cent, which indicated a greater percentage of males doing the bulk of
financial transactions with the bank. (Table 5.15).

Table 5.15: Access to credit in Gujarat
Size category
% hh availing loan

Marginal farms

Small farms

Medium farms

Large farms

Overall

2.22

8.75

1.90

1.25

3.25

% hh having bank account

94.07

100

99.05

100

97.75

Women having access to bank

43.70

57.50

50.48

62.50

52

Women access to loans

0.74

1.25

0.95

-

0.75
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Source: Primary survey

Awareness about modern agricultural practices
Respondents were aware of the modern agricultural practices in the state such as green manuring, hybrid
seeds, organic fertilizers and drip irrigation etc. However, barring a few practices there was a considerable
gap between the awareness and adoption of such technologies amongst the respondents. Green manuring,
use of hybrid seeds and organic fertilizers had relatively lesser difference between awareness and adoption.
Around 87, 86 and 44 per cent of the farm respondents were adopting green manuring, hybrid seeds and
organic fertilizers, respectively (Table 5.16).
There was a wide adoption gap between the use and awareness of technologies such as soil testing, drop
irrigation and mulching etc in the state and it presented a wider opportunity for government/agricultural
institutions to strengthen the knowledge percolation and use of such technologies in the state by the
means of effective extension.
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Table 5.16: Awareness on modern agricultural practices in Gujarat
Agricultural practices

Awareness

Adoption

Green manure

88.75

87.25

Hybrid seeds

90

85.75

55.75

44.25

Crop rotation

44

26.75

Micro nutrients

24

20.50

Organic Fertilizers

IPM

27

12.25

Soil test

36.75

10.25

Drip Irrigation

95.75

7.75

Low water consuming crops

11

4.75

Mulching

4

0.75

Source: Primary survey

5.3.3 Water and energy use
Status of groundwater and irrigation sources
The stress on the groundwater resources was evident from the responses of the farmers. The current depth
of water table was reported at 588 feet. The problem of deepening groundwater table was echoed by almost
74 per cent of the respondents. More respondents indicated the insufficient quantity of water (52 per cent)
rather than the inadequateness of water supply. Poor quality of water was also a concern amongst the farm
respondents with 28 per cent pin-pointing the quality of groundwater (Table 5.17) as an area of concern.

Table 5.17: Status of groundwater in Gujarat
Size
category of
respondents
(feet)

Current depth
of GW table

Problem of
deeper GW
table (%)

Poor water
quality

Insufficient
water
quantity

Inadequate
water supply

Other
problems

588

73.75

28

51.50

4.75

0.75

Overall

In terms of irrigation sources, majority of the farmers (81.25 per cent)indicated borewells as the major
source of irrigation with only 13 per cent using open open wells.. Though there were other sources such
as rainfall or open pits but the borewells were the preferred mode of irrigation of the farm respondents in
the state (Figure 5.32).
Figure 5.32: Sources of irrigation in Gujarat

13%
5%

Bore wells
81.25%

Other
Open weells

Source: Primary survey
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Source: Primary survey

Depth to groundwater
The depth to groundwater was ascertained to be in the range of less than 200 feet to more than 800 feet.
Almost 44 per cent of the respondents indicated the water table at their farms to be more than 800 feet,
which is an alarming situation considering the investment needed to pump out water from such depths. The
distribution of water table was uneven with it being either considerably deep or shallow.

Access to energy and awareness about subsidy
The awareness about energy use was measured on various parameters such as percentage of households
aware of the government subsidy schemes, having access to subsidized power, aware of the micro-irrigation
scheme and availing subsidies in total. The large and marginal farms had better access to subsidized power
and were more aware of the government subsidy schemes and schemes on micro-irrigation than their
smaller and marginal counterparts. There wasn’t much difference between the percentage of households
availing subsidies in smaller and medium category of farmers, but a larger percentage (40 per cent) of
large farms were availing government subsidies as compared to the medium, small and marginal category
of farms (Figure 5.33).
Figure 5.33: Access to energy and awareness about subsidy in Gujarat
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Source: Primary survey

5.3.4 Access to extension services and use of ICT
Access to services
The most preferred access to extension by the respondents were the village camps with almost 22 per cent
of the respondents giving the camps their preference. Private agencies were slightly more preferred than
the agricultural universities, as a preferred mode of extension. There was a lot of ground to be covered by
agricultural department in the state, which was preferred by only 0.25 per cent of the respondents (Figure
5.34).

70

Figure 5.34: Access to extension services in Gujarat

%

Source: Primary survey

Use of modern media
Modern media such as television, radio, newspaper and mobile phones were quite popular in the state and
barring radio and mobile phones, there was a considerable gap in the use and owning of these devices.
Highest ownership was of mobile phones at 99 per cent followed by televison at 97 per cent but only
around 36 per cent of the households were using television for obtaining information about agricultural
practices. Mobile phones and radio were the highest used and these instruments could be widely used to
spread the information to the farmers (Figure 5.35).
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Figure 5.35: Use of modern media for access to information in Gujarat

%

Overall ownership

Overall use

Source: Primary survey
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The WEALS project program intends to follow a comprehensive strategy combining research, development,
implementation and advocacy to achieve the objectives across three states.
The findings of the baseline study are segregated into four major areas to understand the issues and its
impact largely on farmers. Components identified here will be addressed through strategic intervention
during the life cycle of the project. Subsequent section outlines various strategies and interventions to
address the issues of each of the components.
S No

Components

Issues

Impact on farmers’
output

Possible interventions

1

Climate

Environmental
variability &
recurrence of
drought and floods

Loss of economic
products, low yields
and crop failure

Early prediction of climate risk, climate
informed crops choice and cropping
patterns

2

Water

Over-exploitation of
water resources and
poor governance of
water

Mono cropping,
low production of
high value crops,
livelihood insecurity

Develop and promote low cost
technologies, option for crop
diversification and efficient irrigation
systems

3

Energy

Inefficient energy
usage

High energy cost and Incentive mechanism to promote energy
rising energy deficit savings
in the state

4

Agriculture

Agriculture
productivity and low
cropping intensity

Low productivity,
high cost and zero
risk management

The findings of the baseline study across the states of Punjab, Gujarat and Jharkhand identify and
recommend feasible interventions that will be promoted under the WEALS program to enhance food
security, water conservtion and income of project beneficiaries through following strategic interventions.
The following are the interventions that will be part of the WEALS program :

Climate change:
CIPT will focus on following areas to mitigate the impact of climate change on agriculture and enhance
the capability of farmers and cooperatives for preparedness in changing climate conditions.
a.

Engage with other national and regional level institutions to develop assessment models for
important weather related parameters such as rainfall, drought, soil moisture and temperature at
the district and sub-district level across the three states.

b.

Develop forecasting models for important weather related parameters for early prediction on
rainfall, drought, soil moisture and temperature at the district and sub-district level.

c.

Work with the state level institutions and/or Agricultural University to develop weather outlook for
the use of farmers and link it to the farmers’ decision making portal.

d.

Analyse the climate situation and disseminate findings amongst various stakeholders for
preparedness.

e.

Enhance farmer capability and improve resilience in response to climate change.

f.

Advocacy efforts with the State and Central Government for adoption of best practices.
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Agri-extension services, efficient risk
management solutions, decision support
systems

Improve water use efficiency in agriculture
CIPT has adopted and implemented various innovative methods for improving water use efficency in
agriculture. Its research focus during the few years has culminated in developing low cost technologies,
rationalise irrigation scheduling through soil moisture sensor in water stressed regions. In order to
improve water use efficiency in agriculture, the project will focus on following strategies to ensure
optimum utilization of natural resource and promote water saving technologies.
a.

Enhance crop yields through the implementation of on-farm technologies and interventions across
water stressed regions of Punjab, Gujarat and Jharkhand

b.

Promote crop diversification towards more water efficient high value crops.

c.

Develop and execute technologies for optimization of water usage. Promote use of mobile
application for decision making on use of fertilizer, irrigation, soil moisture sensor and tensiometer
for irrigation scheduling.

d.

Develop insurance product with national level insurance agencies to promote adoption of sensor
and other technologies amongst farmers.

e.

Develop decision support systems and information portals for knowledge management and
information dissemination amongst stakeholders.

f.

Undertake water budgeting analysis in each of the state to estimate the water requirement at the
basin level and make policy level consultation for appropriate decision making.

g.

Promote water resistant varieties of crops and methods like SRI, DSR and promote them through

h.

Develop various scenarios on water-agriculture-energy –livelihood  nexus  using Bayesian tool

Program strategy for implementation

catalyst of change in the farmer community.
and methods to support the decision making under WEALS project.
i.

Pilot testing of low cost water pumps, sprinklers for improving water use efficiency.

j.

Feasibility assessment and promotion of micro-irrigation systems.

k.

Upgrading rainfed agriculture through in situ rainwater harvesting systems – farming practices that
retain water in crop land (terraces, contour bunds, ridges, tied ridges, planting pits, conservation
agriculture, etc.).

l.

Smallholder irrigation development to improve water use efficiency and productivity.

m. On- or off-farm water storage systems – rainwater harvesting and management systems that
allow the farmers to store run-off in ponds.
Activities under the project will develop adaptive strategies during the life cycle of the project to promote
interventions to enable overcome barriers that hinder adoption by smallholder farmers. The program will
focus on replicable and up-scaling of best practices. The identified strategies can be implemented in most
geography, since most of them target smallholder farmers who are already experiencing similar problems
and constraints to socio-economic development.
To ensure adoption, replication, up scaling and sustainability, the WEALS program will imbibe the following
prerequisite measures to enhance adoption and sustainability of the interventions:
Capacity building and awareness creation at different levels (from farmers to policy makers)
•

Building capacity of smallholder farmers and extension staff, including partner organizations, to
adopt and promote integrated interventions.
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•

Training of professionals working with different partner organizations & government – develop
training manual with local universities.

•

Develop various ICT materials to disseminate knowledge and learning’s amongst stakeholders.  

•

Policy makers – consultation to raise awareness on water-energy-agriculture nexus  to influence
development and implementation of appropriate and adaptive policies and strategies.

Development and promotion of technologies and information dissemination
•

Develop public private partnership with local and national level institutions to develop innovative
tools and methods for water use efficiency in agriculture, leverage resources for further research
and promotion of technology.

•

Develop and demonstrate technologies, practices and other mechanisms for achieving waterenergy-livelihood sustainability.

•

Develop partnership with local agricultural university to develop model for public and corporate
strategies working with agricultural extension and university research systems that can show
progress towards regional water, energy and agricultural sustainability, while mitigating climate
and financial risks at all levels, improving agricultural supply and value chain reliability, and
promoting equitable increases in the livelihoods of farmers

•

Promote farmer-based demonstrations/piloting and adaptive research on promising best practices
for water-energy-climate change adaptation in a range of agro-ecological zones and farming
systems in Punjab, Gujarat & Jharkhand. The focus would be a village or cluster of village where
piloted. These units serve as models for best practices. Special emphasis is placed on assisting
women farmers in adapting to water-energy-climate change.

•

Develop climate change adaptation tools for monitoring early warning systems and adaptive
coping strategies. A stakeholders’ coordination forum “sounding board” will be set up in each of
the state for developing synergies and partnerships.

•

Applied research and consultation with diverse stakeholder to better understand how best to
address the effects of climate change on major transboundary river basins (e.g., Punjab) which
are already experiencing water stress due to climate change.

Farmers’ support services to promote adoption and adaptation of Interventions
•

Develop information portal to provide technical advice and information on crop, weather information
and market outlook and other services to farmers.

•

Capacity building of farmers on various interventions.

•

Develop insurance product for various low cost technology to promote adoption amongst farmer.

•

Provide agro met advisory services and resources to enhance capability of farmers for improve
use of natural resources.

•

Crop diversification – introduction of high value crops for irrigated lands.

•

Provide available best practices on water-energy-agriculture domain to improve economic
condition of farmers through adoption, knowledge building and input use.
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a wide range of feasible adaptation interventions, policies and institutional arrangements are

4.

Appropriate policy and institutional reforms
•

Facilitate consultation with government officers, academician and researcher to share program

•

Support in adoption and promotion of various technologies like tensiometer, sensors by the state

learning’s and experience on water, energy and livelihood sustainability.
departments.
•

Facilitate consultation that supports investments in water-energy-climate change and partnership
amongst actors/stakeholders.

•

Provide research analysis and findings to facilitate consultation on improve water governance
and water users involvement in the decision making process (ie, empowerment of farmers).

•
•

Mainstreaming gender issues targeting women and vulnerable groups.
Strengthening climate communication and information networks to enhance delivery of timely
weather information to intended users.

CIPT will work towards maximising impact and leveraging resources through collaboration, and building
synergies among different partners to promote above intervention. We will work with partners towards
forging strong collaborative linkages among communities/farmers, farmer’s cooperative, research
organization, universities NGOs/CSOs, the private sector, agricultural research institutions and relevant
government departments across the three states. The project will adopt an integrated and multi-sectoral
approach integrating the needs of smallholder farmers by way of bottom-up action plan, participatory action
research, demonstrations, development, training on feasible interventions, information dissemination and
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networking.

***
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Water-Agriculture-Livelihood Security
(WEALS) program in India
Overview
Chronic water shortage and groundwater depletion have emerged as the leading challenge for food
security in India. Agriculture consumes over 90% of water in India, and given the high climate variability,
irrigation is the key to adequate crop yields, reliable production and farmer income. A variety of government
subsidy and food procurement programs has led to the adoption of sub-optimal cropping patterns and has
caused a dramatic increase in groundwater pumping. Increased pumping is fast depleting the groundwater
resources. It also translates into increased power consumption, leading to unsustainable high levels of
budgetary deficits as well as high carbon emissions.
Recognizing the diversity in climate, soils, agricultural practices and socio-economic factors across India,
the USAID supported WEALS program seeks to address the water-agriculture-livelihood connect for states
of Gujarat, Punjab and Jharkhand. The program includes, on-field engagement with farmers to test and
scale upadoption of appropriate water saving technologies and practices while maintaining yield and
income; providing them with access toreliable markets and technologies through corporate engagement
in farming; and enabling on-farm best practices to manage chronic risk induced by groundwater depletion
and climate risk, through the use of ICT system that helps customize guidance to farmers.

Objectives
•

Develop and implement a public-private partnership to provide modern extension services to farmers
in Punjab, Gujarat and Jharkhand for climate informed crop choice and irrigation improvements to
improve water productivity, income and climate risk management.

•

Considering both chronic risk from groundwater depletion and weather extremes, develop and apply
farmer targeted risk prediction and management tools, including pilots of policy initiatives.

Tasks
Task 1: Integrated assessment of the hydro-climatology, crops, water and energy systems.
Task 2: Economic analysis of short and long-term farmer and state level outcomes relative to climate,
water and energy scenarios.
Task 3: Farm-level field implementation for assessing and promoting specific water and energy saving
methods.
Task 4: Climate and market informed agricultural supply chain development integrating farmers and
corporate aggregators.
Task 5: Synthesis, results dissemination and policy change stimulation.
Task 6: Scale-up and future replication.

***
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Centers for International Projects Trust
Established in 2008, the purpose of CIPT’s work is to understand and perform applied research in the
fields of water, energy, agriculture, climate, environment and economic upliftment.
CIPT seeks to design and implement water solution in India’s most challenging settings. Affiliated with
the Earth Institute at Columbia University in New York, the Center is uniquely positioned to apply rigorous
multi-disciplinary research to solve difficult, on the ground water resources and climate-related water risk
problems.
In collaboration with government agencies, civil society and private sector partners, CIPT is developing
and pilot testing new models for effective water and energy management across different regions of India.
We work towards providing rigorous, research-based knowledge as the foundation for various field based
initiatives involving the local communities, government, non-government and private partners.

***
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