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Introduction
Agricultural strategy in the country during the planned development era has been to
ensure food security and farmers have responded to the nation’s needs well and adopted
Green Revolution technology. While the country achieved commendable position in
food production, farming itself turned non-proﬁtable overtime due to rising costs and
uneconomical holdings. The contagion of farmers’ distress across the country has
shaken the agrarian foundations. Enhancing incomes of the farmers and ensuring their
income security, thus, has been of concern to all. Unless farmers’ income increases
substantially, distress cannot be tackled (Chand, 2016)1. National Commission on
Farmers under the chairmanship of Dr..M. S. Swaminathan has addressed the issue
of distress and farmers’ welfare through a series of recommendations. The Hon’ble
Prime Minister in an address to farmers in District Sheopur in Madhya Pradesh
exhorted to double the incomes of farmers by 2022. Subsequently, the announcement
was formalised in the Union Budget 2016-17 stating that an important objective of the
Government is to double the income of farmers by the year 2022.
Ever since the announcement was made, several scholars expressed their views.
While scholars notably Dr. M.S. Swaminathan,2 K.J. Kurian,3 Chand (2016)4 and
Satyasai and Bharti (2016)5 argued that doubling of farmers’ income is possible,
1
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most others like Dr. Ashok Gulati6, Ashok V Desai7, Abhishek Waghmare,8 Devinder
Sharma9 and Ajay Vir Jakhar10 expressed reservations. The major constraints, according
to the latter, for doubling of income within 6 years are low and unrealisable Minimum
Support Price (MSP), non-remunerative price in the market, low share of farmers in
ﬁnal price, poor penetration of crop insurance, high and increasing input cost, absence
of market infrastructure and past record of modest growth compared to 12 per cent
needed for doubling in nominal terms (20 to 30 % in real terms). Strategies suggested
by various authors included expanding irrigation, diversiﬁcation to high-value
crops/enterprises, better price realisation, improving terms of trade for agriculture,
technology up-gradation, non-farm activities11,12, bolstering livestock sector , tapping
solar power13 on farmers’ ﬁelds, and so on.
This paper, set in this backdrop, argues that doubling of farmers’ income is possible
as there exists potential and explore different options for enhancing farmers’ incomes
while elaborating a few of them. In the rest of the paper, we examine the past trend
in farmers’ income and its sources based on NSSO Situation Assessment Surveys
conducted during 59th and 70th rounds during 2002-03 and 2012-13, receptively.
Further, we discuss certain areas where we need to focus more.

Trend in Farmers’ income: All India
There are hardly any data sources that can give income estimates for farmers. We have
earlier efforts by Sen and Bhatia (2004), Dholakia et al (2014)14 and Chand et al (2015)15.
As per the Chand et al’s estimate, the real income grew at the compounded rate of
3.94 per cent per annum during 2004-05 to 2011-12 which is the fastest compared to
previous two decades. Based on the trends in farm income from 1983-84 till 2011-12,
Chand et al (2015) concluded that: 1. The income earned by farmers net of input cost
and wage bill has seen low and high growth paths in different periods; 2. The growth
in farm income accelerated towards recent period ending 2011-12; 3. Decent growth in
farm income requires high growth in output, favourable farm produce prices and some
cultivators moving out of agriculture; 4. A high growth in agriculture can reduce income
disparities and promote inclusive growth; 5. Low growth of farm income seems to have
Gulati, Ashok, Shweta Saini (2016): From plate to plough: Raising farmers’ income by 2022, The Indian Express,
April 12.
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been associated with agrarian distress, and, 6. More than half of farm households in
the country would remain below poverty level unless they adopt high-income earning
avenues and augmenting their incomes through non-farm activities.
The major source of information on income of farmers based on large sample survey
is Situation Assessment Survey (SAS) by National Sample Survey Ofﬁce (NSSO)
conducted during 2002-03 for the ﬁrst time and repeated during 2012-13. A few trends
based on these surveys are discussed here under.
Table 1 reveals that total income per an average agricultural household grew annually
at 11.75 per cent from to Rs.77,112 during 2012-13 from Rs.25,380 during 2002-03.
That is, it doubled in about 6 years. However, when measured in real terms (after
neutralising the effect of inﬂation), the income growth was 5.24 per cent and doubling
of income would take 14 years at this rate. Large farmers took less number of years to
double their incomes compared to lower marginal farmers. And, one must note that
85% of the operational holdings in the country are marginal and small.
Table 1. Income of farmers and growth during last decade
size class of land possessed
(hectares)

Total annual income
(Rs.) per agricultural
household

CAGR
(%)

Real
CAGR
(%)

Doubling
time @
nominal
growth

Doubling
time @real
growth

2002-03

2012-13

1. Landless < 0.01

16,560

54,732

12.70

6.19

5.80

11.54

2. Lower Marginal (0.01 0.40)

19,596

49,824

9.78

3.27

7.43

21.54

3. Upper Marginal (0.41 1.00)

21,708

62,964

11.24

4.73

6.51

15.01

4. Small (1.01 - 2.00)

29,916

88,176

11.42

4.91

6.41

14.47

5. Semi-Medium (2.01 - 4.00)

43,068

128,760

11.57

5.06

6.33

14.03

6. Medium (4.01 - 10.00)

68,172

235,644

13.20

6.69

5.59

10.70

7. Large (>10.00)

116,004

496,656

15.65

9.14

4.77

7.92

All sizes

25,380

77,112

11.75

5.24

6.24

13.56

Source: Computed from NSSO (2005 & 2014). Situation Assessment Survey, Report No. 497(59/33/5) & 69(70/33/1)

Growth in Income: State Level
The growth rates in income of farm households across major states of the country
varied from 6.71 per cent in West Bengal to 17.48 per cent in Haryana (Table 2). Income
doubling time is 8 to 11 years for states like Assam, Bihar, J&K, Jharkhand and West
Bengal. For all other states doubling time is around 6 years or less. However, the
lowest real growth rate recorded was less than one per cent in Assam and the highest
was 9.81 per cent for Madhya Pradesh. The doubling time is beyond 10 years except for
Andhra Pradesh, Madhya Pradesh, Odisha and Rajasthan where it is possible to double
real income within 10 years.
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Table 2. Level of Income of farm holdings (Rs) and doubling time (Years)
State

Total Annual Income (Rs)

CAGR (%)

Doubling time in Years @
given CAGR

2002-03

2012-13

Nominal

Real

Nominal

Real

Andhra Pradesh

19,608

73,392

14.11

7.19

5.25

9.99

Assam

37,932

80,340

7.79

0.88

9.24

79.34

Bihar

21,720

42,684

6.99

-0.33

10.26

***

Chhattisgarh

19,416

62,124

12.33

4.8

5.96

14.79

Gujarat

32,208

95,112

11.44

5.61

6.4

12.69

Haryana

34,584

173,208

17.48

2.24

4.3

31.28

Jammu & Kashmir

65,856

152,196

8.74

2.65

8.27

26.48

Jharkhand

24,828

56,652

8.6

2.94

8.4

23.93

Karnataka

31,392

105,984

12.94

5.71

5.7

12.48

Kerala

48,048

142,668

11.5

5.95

6.37

12

Madhya Pradesh

17,160

74,508

15.82

9.81

4.72

7.4

Maharashtra

29,556

88,620

11.61

5.66

6.31

12.58

Orissa

12,744

59,712

16.7

9.17

4.49

7.9

Punjab

59,520

216,708

13.79

6.66

5.36

10.75

Rajasthan

17,976

88,188

17.24

9.39

4.36

7.72

Tamil Nadu

24,864

83,760

12.91

6.68

5.71

10.72

Uttar Pradesh

19,596

58,944

11.64

4.72

6.3

15.02

West Bengal

24,948

47,760

6.71

-0.22

10.67

***

All India

25,380

77,124

11.76

5.2

6.24

13.56

Source: Same as for Table 1.
*** cannot be computed due to negative growth in income.

Since NSSO is the only direct source of estimates of farmers income this can be made
the reference source for measuring and tracking farmers’ income state-wise. Nominal
income levels are important though the metric to measure doubling has to be real
income levels. For income in real terms reﬂect the impact net of inﬂation. The choice
of the deﬂator becomes important while converting nominal to real terms. In this
paper, we used state-speciﬁc SDP deﬂator to convert nominal growth into real growth
rates. Other deﬂators can also be used such as CPI-AL as done by Chandrasekhar and
Mehrotra (2016)16. A committee of experts may be formed to suggest the common
deﬁnitions, data sources, metrics, deﬂators to be used, monitoring framework, etc.

Sources of Income Growth
There are several possibilities for increasing the income of farmers. Some may be low
hanging fruit, i.e., they can be realised within a year or so. Others may be realised
over the years depending on the process involved. Also, the strategies and the blue
print should be different for different states/regions and the clientele groups. In fact,
Chandrasekhar and Mehrotra (2016). Doubling Farmers’ Incomes by 2022: What Would It Take?, Econ and Pol Weekly,
Vol 51, No 18, April 30.

16
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one should go to district or agro climatic zone level data to understand and suggest
location-speciﬁc strategies. Broad schema for enhancing income of farmers is given
below in Figure 1.
Figure1. Broad Schema for Enhancement of Farmers’ Income

Fundamentally there are three options available for enhancing income of farmers,
viz., increasing the gross income, reduce the costs and stabilise the income. Various
options under each of these three broad options are listed in Figure 2.
Figure 2. Possible options for enhancing farmers’ income
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Doubling of Income: State-speciﬁc action needed
While some of the above measures are possible to be implemented, certain others are
not. We must also understand that pathways to doubling income will be different for
each state. The growth rates when translated into the number of years that is required
for doubling as presented in Table 2 indicate that pathways have to be different. The
‘business as usual’ approach may not yield the likely results given the fact only 03
States (Madhya Pradesh, Rajasthan and Odisha) under the assumption of current
growth rates holding will be able to double incomes in 7 to 8 years. Each state needs
to start by drawing up a plan stating what it would take to double incomes say in a
speciﬁed time span, say up to 2022-23. Madhya Pradesh has done such exercise.

Madhya Pradesh’s Roadmap for Doubling Farmers Income
Madhya Pradesh Government prepared a roadmap for doubling farmers’ income. The
roadmap has delineated sub-sector-wise interventions (and targets) and the ﬁnancial
resources required. The document also presented the projected contribution of
different pathways to the income increase (Table 3).
Table 3. Roadmap for Doubling Farmers Income in Madhya Pradesh
Sr.
No

Pathways of Income Increase- Particulars

Share in Projected increase in
income (%)

1

Reduction in input cost for agriculture operations

15

2

Increase in productivity

30

3

Area Increase

14

4

Agriculture Diversiﬁcation

20

5

Reduction in Post-harvest Losses

6

6

Better remunerative prices for farmers (Agriculture marketing /dissemination of prices, etc)

15

Total

100

Source: Roadmap for Doubling Madhya Pradesh Farmers’ Incomes in 05 years. Government of Madhya
Pradesh, 2016.

The estimated contribution given in above table brings home the point that
productivity increase and diversiﬁcation are two important routes accounting for half
of the projected income augmentation. The roadmap provides detail of targets and
interventions for eight sub-sectors namely, crop sector, agroforestry, horticulture,
food processing, animal husbandry, ﬁsheries, sericulture & bee keeping and bamboo
and other minor forest produce. The building blocks of the roadmap rests on simple
assumptions. For example, bridging the gap in the recommended seed rate for soybean
and the actual seed rates observed in ﬁeld conditions will help reduction in cost of
inputs. Thus, efforts of such kind can go a long way in identifying the sources of cost
reduction that can be implemented straightaway. Agriculture being a state subject, it
is imperative that each state government takes up similar exercise.

Broad strategies for doubling incomes
We have listed various possible options for enhancing incomes. Increase in output is
only one of them. Thus, for doubling income we need not double output. By combining
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other options one can double incomes. In what follows, we have discussed these
options only in brief more to highlight possibilities than to give full-ﬂedged plan. Also,
this paper is prepared to generate further discussion on the subject.

Enhancing Production through Yield increase
Increase in yield or productivity of crops and other enterprises is the single most
important factor that can increase income. Since the area cannot expand much either
through increase in net sown area or through increase in cropping intensity, enhancing
the productivity is the only route available to enhance production.

While varietal

improvement through conventional breeding or biotechnology is a long term option,
bridging yield gaps through adoption recommended agronomic practices, planning
proﬁtable crop mix that can maximise aggregate income and reducing crop losses
through integrated pest management are short/medium term options that can bring
additional income.
Several studies have indicated existence of sizeable yield gaps between the attainable
and actual yields on farmers’ ﬁelds. For instance, a study on ‘An Economic Analysis
of Yield Gaps in Principal Crops in Various Regions of India, conducted by Centre
for Development Research, New Delhi reported that the yield gaps ranged from
28.22% (Wheat) to 212.04% (Jowar) among cereals, from115.39% (Bengal Gram) to
225.41% (Green Gram) among pulses, from 24.41% (Rapeseed & Mustard) to 180.84%
(sunﬂower) among oilseeds, from 57.56%

(Potato) to 172.92% (Onion) among

vegetables, and 20.88%(Jute) to 495.46% (Cotton) among ﬁbre crops across four
different states studied. These gaps tend to be huge in underdeveloped regions and on
smaller farms. Several constraints for bridging the yield gaps such as water shortage,
shortage of skilled labour, lack of power supply, etc., were identiﬁed.
Global Yield Gap Atlas (www.yieldgap.org) reported huge yield gaps of over 50% even
in case of irrigated rice. Perhaps, practices like System of Rice (root) Intensiﬁcation
(SRI) may step up yield levels. In spite of favourable reports about the performance of
SRI in increasing rice yields (even for other crops for that matter) based on trials, its
adoption rate by the farmers does not seem be on expected scale. Hence, the technique
needs to be tested and mainstreamed.
Yield gaps in dry lands and rainfed areas which are characterised by low productivity
are another cause of concern. A detailed analysis of yield gaps in dry land zones of
Karnataka revealed existence of sizeable yield gaps (Table 4). Most of the crops listed
in the table have over 50 per cent yield gaps from attainable yields, maximum being for
ﬁnger millet (Ragi). If we can bridge even 50 per cent of this yield gap, we can generate
additional gross income of Rs.10000 (net income will be Rs.5600) per an average farm
(1.02 hectare). The yield gaps can be bridged with simple agronomic measures given in
Figure 3. Intercropping, crop rotation, line sowing, weed control, applying secondary
and micronutrients are some of the strategies for bridging yield gaps.
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Table 4. ield gaps in Dry Land zones of Karnataka
Crop

Experimental
yield

Attainable
yield

Farmers
Yield

Gap from
Experimental
yields

Gap from
attainable
yields

Share in
cropped
area on
farm

Price

Additional
income by
bridging

Kg/ha

Kg/ha

Kg/ha

%

%

%

Rs/kg

100%
gap

50%
gap

Finger millet

4000

3644

1580

10

131

7.78

18

36987

18493

Maize

5000

4000

2500

25

60

12.18

13

19947

9974

Pigeon pea

1600

1452

800

10

82

12.48

54

35114

17557

Horse gram

1000

800

500

25

60

0.68

29

8725

4363

Cowpea

1250

1000

700

25

43

0.80

20

6000

3000

Groundnut

1500

650

400

131

63

7.29

40

10048

5024

Sunﬂower

1800

1200

800

50

50

4.39

38

15116

7558

Share of the above crops in total GCA on farm = 45.60%
Additional gross income @ 100% bridging the gap per farm (1.02 ha)= Rs.20000 (net income =Rs.11000)
Additional gross income @ 50% bridging the gap per farm (1.02 ha)= Rs.10000 (net income=Rs.5600)
Source: Computed from Kiresur, V.R. (2016). Resource Management Options for Optimization of Dryland Farming in
Karnataka, Study Report Submitted to NABARD, College of Agriculture, Vijaypur, University of Agricultural Sciences,
Dharwad.

Figure 3. Additional income possible by bridging yield gaps by 50 per cent

Source: Constructed from data from Kiresur (2006) op cit
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Leveraging Water Resources for enhancing farm incomes
Water resources are very scarce in relation to size of arable land and population and
also the swelling demands from other users such as industry, domestic segment for
drinking, sanitation and washing, public uses such as parks and gardens and hospitality
industry. With growing demands from competing water users the water risks have
been growing in our country which is the most water-challenged in the world. A few
facts would put the issue in perspective: (i) 54 per cent of the country face high to
extremely high water stress and the same proportion of wells face groundwater decline,
(ii) more than 100 million people live in areas of poor water quality . With the growing
demands from industry and domestic users, the pressure for managing water available
for agriculture in judicious manner is mounting. One can get an idea of future water
demand given that by 2050 the global agriculture needs to produce 60 per cent more
and 100 per cent more in developing countries. This can be met only by improving
water productivity and right policy mix.
Role of irrigation in mitigating certain risks and imparting stability to agricultural
production is well known. Due to scarcity of water and heavy demand pressures on it, we
need to focus on micro-irrigation systems like drips and sprinklers. Hardly 10 per cent
of the potential area that can be brought under micro irrigation is presently covered.
With the ‘more crop per drop’ being the urgency now, the irrigation development
efforts should simultaneously focus on expanding irrigated area and improving the
efﬁciency. Expanding irrigation cover to larger tracts should be through water saving
techniques as there are limits for expanding irrigated area. An additional acre brought
under irrigation can increase output and thereby income through area, productivity
and cropping pattern effects. Based on plot-wise details of households from NCAER’s
ARIS/REDS survey across several states of India, Jin et al (2012) estimated that on an
average net returns from an irrigated hectare was Rs.32,980 compared to Rs.25,276
from rainfed hectare. Thus, the impact was Rs.7,704 of additional income per annum
per hectare. And, it would be around Rs.14,000 if we reckon with cropping intensity
effect.
Table 5. Impact of irrigation on income (Rs)
Particulars

Irrigated

Rainfed

Gross returns

54243

38090

Net returns

32980

25276

Additional income per ha

7704

Source: Jin et al (2012) .

Several initiatives have been taken to develop irrigated area. Since many projects were
pending for long years for want of funds, critical funding was extended to states for

Tien Shiao, Andrew Maddocks, Chris Carson and Emma Loizeaux, 2015. 3 Maps Explain India’s Growing Water
Risks, A blog post on website of World Resources Institute (www.wri.org) published on February 26. (Accessed on
7 May 2015).

17

WWAP (United Nations World Water Assessment Programme). 2015. The United Nations World Water Development Report 2015: Water for a Sustainable World. Paris, UNESCO.
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completing such irrigation projects under Rural Infrastructure Development Fund
(RIDF) through NABARD. Subsequently, irrigation projects constituted the major
portfolio under RIDF.
Further, the consolidation of ongoing irrigation schemes, the Accelerated Irrigation
Beneﬁt Programme (AIBP), Integrated Watershed Management Programme (IWMP)
and On Farm Water Management (OFWM) – into the Prime Minister’s Krishi Sinchayi
Yojana (PMKSY) offers the possibility of convergence of investments in irrigation, from
water source to distribution and end-use. Under this Yojana, to be implemented on
mission mode, 28.5 lakh hectares will be brought under irrigation with a fund support
of Rs.4510 crore. About 89 projects under AIBP that can irrigate 80.6 lakh ha are to
be fast tracked. A dedicated long term irrigation fund of Rs.20000 crore corpus with
NABARD would complement the efforts (Mishra, 2016)20.

Issues in Water Resources development
Increasingly, the water resources are under pressure of late due to competing demands
from other sectors of the economy. On the other hand, the supplies are drying out due
to overexploitation, quality degeneration through pollution or sea water ingression,
climate change, and so on. Thus, we need to revisit our strategies and philosophy.
Canals, tanks and groundwater are the major sources of irrigation in the country.
Each of them have developed their own share of problems overtime even as they
contributed to agricultural wellbeing of the country. While the canals and tanks are
developed under public or community aegis, groundwater development was primarily
on private account and improved the quality of irrigation in terms of control on timing
and quantity of water applied. Thus, the groundwater irrigation instantly became
popular with farmers and credit ﬂow through banks for investing in pump sets and
wells as also liberal power pricing (many states even gave free power) taking the share
of groundwater to over half of the irrigated area. This led to irreversible decline in
the groundwater table, even leading to groundwater mining in some areas, adding to
the rising costs of pumping and other ecological damages besides hiking the risk of
striking dry holes especially in rainfed areas. This situation has even prompted a spate
of suicides among farmers of Deccan Plateau. The outcome is still riskier agriculture
in dryland areas. We are caught between the aspirations of the farmers and resource
management compulsions of the policy makers in the long term sustainability interests.
The major issues in groundwater irrigation, thus, are depletion of resource, declining
groundwater table leading to rising costs of irrigation, water quality deterioration,
and explosion in competing demands from households and industry, compulsions of
managing groundwater on demand side due to dwindling supplies, etc.

Jin, Songqing, Winston Yu, Hans G.P. Jansen and Rie Muraoka (2012). The impact of Irrigation on Agricultural
Productivity: Evidence from India, presented at International Association of Agricultural Economists (IAAE)
Triennial Conference, Foz do Iguaçu, Brazil, 18-24 August.

19

Mishra, J.P. (2016). Agriculture and Farmers Well Being: present Scenario, Yojana, June.
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Groundwater management efforts cannot yield substantial results without people’s
participation. The Andhra Pradesh Farmer managed Groundwater Systems
(APFAMGS), funded by Netherlands and implemented by FAO has proved that
involving people in groundwater management can yield signiﬁcant beneﬁts (FAO,
2013)21. Groundwater management committee in each hydrological unit estimated
the total available water, worked out appropriate cropping pattern and disseminated
the information to the farming community and also acted as the pressure group for
ensuring proper water use and saving. Such experiences may have to be imbibed
elsewhere too. This apart, there is a need for paradigm shift in water management in
rainfed areas. Here the emphasis should be on securing water for bridging dry spells
and to improve agricultural and water productivity through new technological water
management options. Canal irrigation has posed challenges of equity in distribution
of water and thus, the gains from irrigation, increasing problems in managing water
leading to leakages, inter-state sharing issues leading to uncertainty in irrigation
water availability, environmental issues due to large dams, drainage related problems,
second generation problems like soil salinity, etc. Tanks, once the lifeline in villages
creating vibrant and coherent hydraulic societies, are neglected reducing their share in
irrigation to minimum levels. Their management shifted away from communities and
with rise in wells tanks lost their sheen. Tanks, in fact, were watershed management
efforts of our ancestors and need to be integrated again into modern watershed planning
and agricultural policy. An ideal system of irrigation should aim at conjunctive use
of all types of sources in mutually reinforcing manner while giving due importance
to demand moderation and making it compatible with resource endowments of the
region.
Micro-irrigation (drips and sprinklers) was one technological option which hardly
reached 10 per cent of the potential area but can contribute to manage demand. Future
strategies should focus on investment in drip, sprinkler and people’s participation
in irrigation management. As per one estimate drip irrigation can help save water
enough to irrigate 10 times more area. Subsidies are given to farmers for adoption of
micro-irrigation system. But the progress on this front is not encouraging. Example of
Gujarat which has institutionalised a unique system of hand holding farmers with micro
irrigation may be emulated elsewhere. There, Gujarat Green Revolution Corporation
helps in maintenance for ﬁrst three years. All said and done, in spite of the substantial
proportion of subsidies, the spread of micro-irrigation has not been commensurate
with the incentives. Perhaps, the channelling of subsidies may have to be reviewed.
Lamenting on the neglect of micro-irrigation, Palanisami (2015)22 suggested three
alternatives: 1. incorporate subsidy at production stage, 2. provide subsidy in the form
of interest free loans and without area limits, and 3. give subsidy directly to farmers.
Also, the monitoring of progress should be stringent and outcome based.
Sensing the scarcity of the resource, several water management practices were
recommended from time to time with varying degrees of success. Watershed
management, conjunctive use of water, agronomic practices such as soil additives
FAO (2013). Smallholders and sustainable wells, Food and Agriculture Organization of the United Nations, Rome.
Palanisami, K. (2015). Micro-irrigation Neglected, Economic & Political Weekly, December 19. vol l, no 51.
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and mulching, SRI, water users associations, rainwater harvesting, farm ponds,
percolation tanks, people’s participation in groundwater assessment management
are a few to mention. The new policies and interventions need to be on an Ecohydrological perspective in which rainfall is regarded as a freshwater resource. Also,
the paradigm should change towards viewing both surface and groundwater resources
as a single entity. Also, there is a need, as Gulati (2016)23 argued, to shift from supply
side augmentation to demand side management, and incentivising peasantry to save
water by rewarding them, and making imports of water guzzler crops liberal.

Special focus on dryland areas
Dry land areas are home to 43 per cent of our population and receive rainfall between
150 mm to 1000 mm per annum. Ten states (Rajasthan, Madhya Pradesh, Maharashtra,
Gujarat, Chhattisgarh, Jharkhand, Andhra Pradesh, Karnataka, Telangana and Tamil
Nadu) account for 80 per cent of the dry lands in the country. These areas are resource
poor with poor soils and scarce water resources. But, they have to cater to about 40
per cent of national food demand by 2020 even under the most optimistic scenario.
The additional demand should come through increasing productivity of rainfed
agriculture. This is a catch 22 situation where drylands have very limited irrigation and
soil resources and productivity improvement needs irrigation facility, good soils and
technology. The irrigation sources (basically groundwater) have been overexploited in
several parts of the country. As a result, groundwater table declined irreversibly and
water is being mined.
There are a few options which have been successfully tried in pockets but could never
reach a reckonable scale. They are watershed development including soil-water
conservation measures, water harvesting and efﬁcient use and dryland technologies.
Water management interventions for dry lands consist of: i) adopting an efﬁcient
watershed management approach, ii) reducing vulnerability through rainwater
harvesting and storage, iii) recharging depleted groundwater and aquifers and
strictly regulating groundwater extraction, iii) pricing water and power to reﬂect
their opportunity costs, v) enlisting government support for water saving options, vi)
specifying and enforcing clearly deﬁned water rights in watershed communities, vii)
enabling stronger collective action for community development in agriculture and
resource management, and viii) enhancing the scientiﬁc and technological support to
watershed programmes.
Watershed programmes displayed reasonable spread across the country. They are
one of the principal tools for poverty reduction in rural areas. The Parthasarathy
Committee report on watershed development programs, strongly suggested to utilize
these programs for tackling poverty and food security issues. Watershed development
is imperative to meet the poverty reduction challenges in dry lands though it is often
felt that one-size ﬁts all approach is followed. Further, watershed development instead
of focussing on sustainable water management remained alternative name for dryland
development. However, several impact studies highlighted the positive contribution of
Gulati, Ashok (2016). Drop by careful drop, From Plate to Plough, The Indian Express, May 9.
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watershed development programmes. Watersheds improved availability of water and
the water table levels improved signiﬁcantly making available additional groundwater.
Thus, irrigated area expanded between 5.6 to 68 per cent. Also, the productivity
levels of crops improved about 7 to 17 per cent. Incomes improved by around 29 per
cent (Palanisami and Kumar, 2009). Country-wide studies revealed that watershed
programmes improved land use, irrigation, availability of fodder and fuel, livestock
population, brought changes in cropping pattern towards remunerative crops, and
improved income by up to 50 per cent (Government of India, nd)24. While conserving
soil and water, the programmes drought proofed their command areas. The beneﬁts
are ampliﬁed and rendered investments durable with effective people’s participation.
Water harvesting is another important intervention especially for dry lands. It was
done within and outside watershed programme with differential impact. Farm ponds
are very important among them. Small ponds dug to capture rainwater for use in times
of need could lead to signiﬁcant beneﬁts on irrigated area and income. Protective
irrigation is one of the beneﬁts it could provide to save the standing crop. A study of
farm ponds across 7 locations in the country (Table 6) revealed substantial beneﬁts
accruing from the investment (Kumar et al, 2012)25. Due to availability of additional
water, improved varieties are grown and the portfolio of enterprises on the farm
was diversiﬁed with additional fruit and vegetable crops, tree species and additional
animals. The initial investment ranged from Rs.33,800 to Rs.99,225. Productivity
of crops increased post-farm ponds, as also the net returns. Utility of farm ponds
has been highlighted by success stories of withstanding drought during the last year
coming from different parts of the country.
Table 6. Impact of Farm Ponds on Income
Particulars

Impact vs Pre-Farm Pond situation

Varieties

Improved varieties of crops, short duration crops cultivated

Enterprise mix

• Fruit crops & tree species on bunds, vegetable crops added. Additional Fruit trees
– 6 to 46.
• Livestock added - 2 to 10 small ruminants

Technology

Bt cotton grown. Sprinklers adopted

Gross cropped area

Increased by 5 to 26 %

Yield

• Crops by 5 - 73% & Existing fruit crops by 19 - 52%
• Milk yield by 4 – 14%

• Net beneﬁt

• Rs.5525 to Rs.23530 with 50% capital subsidy (without subsidy: Rs.3120 to
Rs.14690)

• IRR

21 - 44% (without subsidy: 4-12%)

• Pay Back Period

2 – 5 years (6 -10 years without subsidy)

Source: Compiled from Kumar et al, 2012.
Government of India (nd). Impact Assessment Study of Watershed Programme: A compendium, Compiled by
M.A.Khalid, Mamta Mehar and Pratibha Nair, Dept of Land Resources, Ministry of Rural Development, New
Delhi.
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Kumar, Shalander, Thiagarajah Ramilan, C.A. Ramarao, Ch. Srinivasa Rao and Anthony Whitbread (2016).
Farm level rainwater harvesting across different agro climatic regionsof India: Assessing performance and its
determinants, Agricultural Water Management 176 (2016) 55–66.
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Farm ponds, though useful for drought prone areas are not received well by farmers due
to various reasons such as: lack of awareness and knowledge, lack of funds for initial
investment and long payback period, reluctance to allocate land for the structures,
small net beneﬁts from small RWHS and difﬁculties in accessing technical and ﬁnancial
support. It pays to encourage farm ponds, especially, on sharing basis. Traditionally,
the village tanks used to serve the same purpose. But with their deterioration overtime
due to neglect, disintegration of control systems, encroachment of catchment area,
tank bed and the channels, etc. Reviving the tank systems and involving people in
their management would go a long way in rainwater harvesting and water resources
management.
Groundwater in dry lands is a precious resource with limited scope of recharge from
surface water resources. Water intensive cropping pattern adopted in these areas
coupled with free or cheap power encouraged indiscriminate pumping leading to
mining. Participatory management of groundwater as successfully proved in Andhra
Pradesh is one solution for managing the resource. In fact, the paradigm in managing
water should change towards viewing both groundwater and surface water as a single
resource.
Another strategy that did not percolate well in drylands has been the technology adoption.
There are several available technologies which can be grouped into: Improved Crop
Management Practices (ICMP); Improved Livestock Management Practices (ICLP);
Improved Soil and Water Conservation Practices (ISWCP) and Improved Energy
Management Practices (IEMP). A ﬁeld study revealed that these technologies had
positive impact (Table 7). Energy management practices appear to be most rewarding
as shown an elasticity of gross income with respect to cost of 5.73. Most of the practices
across different zones showed an elasticity of above one which shows that the one per
cent of additional costs on implementing these practices yielded more than one per cent
of gross income. That is, it pays to adopt them and add to income of farmers.
Table 7. Impact of Technology across zones in Karnataka
Zone

Technology
ICMP

IEMP

ILMP

ISWCP

Overall

Elasticity of Gross income to cost
North East Dry Zone(NEDZ)

1.98

3.09

1.98

North Dry Zone (NDZ)

0.92

1.68

0.92

Central Dry Zone (CDZ)

1.32

0.46

Eastern Dry Zone (EDZ)

1.37

South Dry Zone (SDZ)

1.62

5.73

0.66

1.56

1.18

2.67

1.39

1.14

1.56

Impact of technology on(across zones)
% increase in Resource use efﬁciency

14 to 28

15

10 to 35

10 to 27

14 to 28

% increase in proﬁtability

14 to 35

30

13 to 60

10 to 34

14 to 39

% increase in standard of living

11 to 18

10

8 to 24

5 to 13

11 to 18

% increase in women participation

6 to 23

5

4 to 50

7 to 60

6 to 23

% reduction in womens’ drudgery

4 to 12

2

3 to 15

4 to 20

3 to 12

Note: ICMP: Improved Crop Management Practices; ICLP: Improved Livestock Management Practices; ISWCP: Improved Soil and Water Conservation Practices; and IEMP: Improved Energy Management Practices.
Source: Computed from Kiresur (2016) op cit.
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In spite of the potential and the balanced regional development compulsions, rainfed
areas are neglected at policy level. Current approaches and practices to rainfed
agriculture have been ineffective and not targeted at the emerging farming groups
(Ratna Reddy and Chiranjeevi, 2016)26

Cost Reduction possibilities
Smart nutrient management
Indian soils are increasingly deﬁcient in micronutrients and the NPK balance is away
from the norm of 4:2:1 and skewed towards nitrogen. Wani et.al (2012)27 concluded
that widespread secondary and micronutrient deﬁciencies have led to a deteriorated
soil health which is reason to low fertilizer response and crop yields in rainfed areas of
India. The degrading soil health trend can be reversed through a science led approach
of adoption of soil test based application of deﬁcient secondary and micronutrients to
harness existing productivity potential on a sustainable basis. The change to nutrient
based subsidy system is being implemented to regain the balance. Also, fertiliser
application is not often based on scientiﬁc lab tests. Following soil test based use of
fertilisers may not reduce cost of fertilisers and in fact it may increase in the short run
as we increase P and K doses to correct the imbalance.
Soil health in totality needs to be taken care of and the soil health cards being introduced
across the country addresses this issue. Makadia’s (2012)28 study in Gujarat where
the soil health card programme was introduced in 2005 reported that farmers with
health cards have used all major nutrients close to recommended doses compared to
those without cards. Yields were signiﬁcantly higher on their farms. Fertiliser use
efﬁciency too was high on their farms. However, there are several challenges for the
successful implementation of the programme such as huge investment needs, testing
lab capacity, technical manpower and training needs. Creating awareness among
farmers is important as the real challenge to soil health card system is the attitude of
farmers. Hardly 11 per cent of farmers have favourable attitudes towards soil health
cards programme (Patel and Chauhan, 2012)29.

Low input agriculture
The cost of cultivation has been on the rise eroding the proﬁts. Lowering the costs
without compromising on the output can increase the net income. And, it is possible
to do so as there is a general tendency of farmers to use overdoses of inputs especially

26
Ratna Reddy, V. and T.Chiranjeevi (2016). The Changing Face of rainfed Agriculture: Need for Integration of Science, policy and Institutions, in Ramasamy, C. and K.R.Ashok (Ed), Vicissitudes of Agriculture in the Fast growing
Indian Economy: Challenges, Strategies and the Way Forward, Indian Society of Agricultural Economics, Academic
Foundation, New Delhi.

Wani, S. P., Chander, G., & Sahrawat, K. L. (2012). Soil health awareness: soil science at doorsteps of the farmers. In:
National Seminar on Soil Security for Sustainable Agriculture, 27th to 28th Feb 2012, College of Agriculture, Nagpur.
28
Makadia, Jayantilal Jerajbhai (2012), Regional imbalances and impact of Soil Health Card on fertilizer consumption in Gujarat, Masters thesis submitted to the Navsari Agricultural University, Navsari, Gujarat, India.
27

29
Patel, J. K., & Chauhan, N. B. (2012). Attitude of farmers towards soil health card (SHC) programme. Asian Journal of Soil Science, 7(1), 114-116.
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fertilisers and pesticides expecting higher yields. Organic farming, Low External Input
Sustainable Agriculture, precision farming, etc are being promoted overtime to reduce
chemical use. These interventions remained sporadic and limited to a few geographies.
National Programme for Organic Production (NPOP) was launched in the year 2001
involving the accreditation programme for certiﬁcation agencies, norms for organic
production, promotion of organic farming etc. Cultivated area under certiﬁed organic
farming has grown almost 17 fold in last one decade i.e., from 42,000 ha in 200304 to 7.23 lakh ha in 2013-14. States like Uttaranchal, Karnataka, Madhya Pradesh,
Maharashtra, Gujarat, Rajasthan, Tamil Nadu, Kerala, Nagaland, Mizoram, Sikkim
have been promoting organic farming of which Sikkim has been declared 100% organic.
There are other programmes under National Mission for Sustainable Agriculture
(NMSA)/ Paramapragat Krishi VikasYojana (PKVY), Rashtriya Krishi Vikas Yojana
(RKVY), Mission for Integrated Development of Horticulture (MIDH), National
Mission on Oilseeds & Oil Palm (NMOOP) and Network Project on Organic Farming
of ICAR. In addition to this, Government is implementing a cluster based programme
to encourage the farmers for promoting organic farming called Paramparagat
KrishiVikasYojana (PKVY).Under this, ﬁfty or more farmers will form a cluster having
50 acre land to take up the organic farming under the scheme. During three years
10,000 clusters will be formed covering 5.0 lakh acre area under organic farming.
There will be no liability on the farmers for expenditure on certiﬁcation. Every farmer
will be provided Rs. 20,000 per acre in three years for seed to harvesting of crops
and to transport produce to the market. Organic farming will be promoted by using
traditional resources and the organic products will be linked with the market.

Farming systems approach
Complementary relations exist among farm enterprises which are hardly exploited
as we have been increasingly depending on purchased inputs and preferring solo
enterprises rather than a mix of them. It has been reported from one of the NABARD
sponsored projects that through a better by-product management and enterprise
portfolio expenditure on purchased inputs can be minimised. By growing tree species
and horticulture crops on the bunds and including livestock one can derive additional
income while obtaining green leaf manure and fodder. This is especially important for
rainfed areas where crop season is of 3-4 months and the land remains fallow during
the remaining part of the year. Integrated farming system (IFS) is an innovative and
unique approach to promote efﬁcient land use and animal management techniques
based on biophysical resources particularly of small and marginal farmers. The family
labour will be utilised for longer duration in a year.
The farming systems approach has tremendous potential for enhancing income for
small holders especially in rainfed areas. The net income from groundnut based
farming system can be Rs.22000 per hectare compared to Rs.5059 per hectare of
groundnut alone (Table 8).
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Table 8. Net returns from farming systems
Crop .

Income (Rs./ha)

Farming System

Income (Rs/ha)

Groundnut

5059

Groundnut+Dairy (1 animal) + sheep (8-10)

22000

Finger millet

7500

Finger millet crop (0.8 ha.) + Dairy (1 animal) + Horticulture (0.2 ha.)

24850

1 ha Mango + 1 cow + 2 sheep + 10 birds

45925

Source: Kiresur (2016).

In spite of the advantages of adopting farming systems, adoption by farmers is not
high due to limitation of available production technologies, biophysical or geophysical
constraints, labour and input market constraints, ﬁnancial and credit constraints, social
norms, inter-temporal trade-offs, policy constraints, and constraints to knowledge or
skills. Both supply and demand side factors impact farmers decisions (Bowman and
Zilberman, 201330; Stoorvogel et al. 200431).

Diversiﬁcation & Professionalization
Diversiﬁcation towards high value crops is required to improve income and improve
resource use efﬁciency. Similarly diversiﬁcation towards livestock, poultry and
towards non-farm sector activities is considered ideal especially for small holders who
do not possess adequate land to generate enough income for the family. Diversiﬁcation
of agriculture offers food & nutrition security, income growth, poverty alleviation,
employment generation, judicious use of land and water resources, sustainable
agricultural development and environmental improvement. It is the outcome of the
net effect of many factors like: a) Resource endowments especially of irrigation, rainfall
and soil fertility; b) Technology covering seed, fertilizer, water technologies as well
as those related to marketing, storage and processing; c) Household needs covering
food and fodder self-sufﬁciency demands as also investment capacity; d) Price factor
covering output and input prices, trade and other economic policies that have direct or
indirect impact on prices; e) Institutional and infrastructure factors covering farm size,
tenurial arrangements, research, extension and marketing systems and government
regulatory policies; f) urbanisation; and, g) changed dietary preferences.
Another dimension of diversiﬁcation is about obtaining income from multiple sources.
Table 9 reveals the sources of income an average agricultural household obtains. Wage
income forms major source of income of landless and the marginal farmers in both
2002-03 and 2012-13. Livestock income is the major source for landless, marginal
and small households in 2012-13 compared to 2002-03. The contribution of livestock
increased from 4 per cent in 2002-03 to 12 per cent in 2012-13 on an average. For small
farmers the share was 11 per cent which was higher at 26 per cent for the landless in
2012-13. The share of livestock income was maximum of 6 per cent for any class of
farmers during 2002-03.

Bowman, M. S., and D. Zilberman. 2013. Economic factors affecting diversiﬁed farming systems. Ecology and
Society 18(1): 33.

30

Stoorvogel, J. J., J. M. Antle, C. C. Crissman, and W. Bowen.2004. The trade-off analysis model: integrated
bio-physical and economic modelling of agricultural production systems. Agricultural Systems 80:43-66

31
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Table 9. Diversiﬁcation of Income Sources of farmers
size class of land possessed
(ha)

Shares of income from different sources
wages/
salary

cultivation

Livestock

Nonfarm
business

total

Index of
diversiﬁcation

(1)

(2)

(3)

(4)

(5)

(6)

(7)

1. Landless < 0.01

64

1

26

10

100

0.52

2.Lower Marginal(0.01 0.40)

57

17

15

11

100

0.61

3.Upper Marginal(0.41 1.00)

38

41

12

9

100

0.66

4. Small (1.01 - 2.00)

24

57

11

8

100

0.60

5. Semi-Medium (2.01 - 4.00)

15

69

11

5

100

0.49

6. Medium (4.01 - 10.00)

10

78

8

4

100

0.38

7. Large (>10.00)

3

86

6

4

100

0.25

all sizes

32

48

12

8

100

0.65

2012-13

2002-03
1. Landless < 0.01

78

1

5

17

100

0.36

2.Lower Marginal(0.01 0.40)

60

18

6

17

100

0.58

3.Upper Marginal(0.41 1.00)

40

43

6

11

100

0.64

4. Small (1.01 - 2.00)

25

63

4

7

100

0.53

5. Semi-Medium (2.01 - 4.00)

18

75

2

6

100

0.41

6. Medium (4.01 - 10.00)

9

82

0

9

100

0.31

7. Large (>10.00)

6

86

1

7

100

0.25

all sizes

39

46

4

11

100

0.63

Source: Satyasai, K J S and Sandhya Bharti (2016). Doubling Farmers’ Income: Way Forward, Rural Pulse, DEAR,
NABARD, Mumbai

Two concerns emerge from the above data. First, the share of wages and salaries in
the total income declined during 2012-13 compared to 2002-03 across all farm sizes
though the decline is much higher on smaller farm size categories. During this period
MGNREGS was implemented which was supposed to guarantee employment of 100
days per family. This paradox needs to be resolved. Also, wages and salaries are two
distinct sources of income and combining them may mask important information.
Second, though scholars are harping on promoting non-farm sector as a strategy
to double incomes as a quick solution, the decline in its share in total income of an
agricultural household between 2002-03 and 2012-13 makes us sceptical about its
effectiveness. State level analysis (Table 10) reveals still grim picture. Except Tamil
Nadu where there was moderate increase in the relative share of Non-farm sector
income, 10 states recorded decline and 7 states maintained the share within a narrow
band (0±3). Livestock is the bright spot with almost 11 states showing increase in
share and 6 retaining their share.
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Table 10. Distribution of states according to Relative Gain/Loss in share of
different sources of income in the total HH income

Source: Same as for Table 9.
Augmenting income from additional avenues, thus, is not an automatic task.
Comparatively, deriving some additional income from a non-farm job that gives wage
or salary incomes may appear easier in short run than deriving income from farm
or livestock activities. This is about distress employment in non-farm sector where
people are employed in low paid jobs. However, getting a skilled job is a different story
where professional training is required. Skilling, thus, assumes importance. Skilling
is needed for preparing rural people for jobs throughout the value chain- input supply
channels, farm machinery sale, operation and repair, agro processing, farm trade
and so on. Towards meeting the demand for skilled jobs, children of farmers not
keen on continuing farming should be imparted trainings in their chosen ﬁelds for a
longer duration, preferably along with the formal schooling. As agriculture is getting
increasingly diversiﬁed and commercialised, the demand for processing facilities,
trade related capabilities, agri-retailing, storage management, quality control skills
and so on.
Skilling in farming is equally important. Perhaps, farming is one profession that is
almost taken up by inheritance. Once anyone is borne into a farmer’s family and is not
good at studies, his/her fate is more or less sealed for agriculture and further learning
19
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is only by doing in the traditional way. Can modern agriculture be practiced without
proper skilling and professionalisation of the people who have to organise resources,
collect and leverage information, take crucial decisions and bear the risks? Farming
is increasingly skilled job with agricultural markets evolving in the digital space,
consumer preferences going global, all entrepreneurial functions demanding technical
and managerial skills and value chains becoming sophisticated. Often, it is reported,
farmers express the desire that their children shall not be farmers. About 40 per
cent of farmers expressed desire to discontinue farming. Not so adequately educated
children of farmers also prefer a city job, however difﬁcult the living may be there.
This reﬂects the drudgery, low returns, uncertainties and low dignity for the profession
in the general public eye. Under such circumstances, can people who are forced into
the agriculture as a profession deliver? Hence, farmers and future farmers should be
trained in agriculture and related aspects. Dignity should be Present initiatives such as
farmers’ ﬁeld schools, Life Long Learning for Farmers (L3F), etc, are limited to a few
locations in a few states and necessary scaling up did not happen.
There are several training arrangements in the country. But there is a need for uniﬁed
training system, may be along the lines of RSETIs or under their aegis for catering to
all types of trainings. Besides, there can be distinct modules in school curriculum that
teach about our agricultural traditions and practices.

Stabilising Income and Risk Management
Farmers face a variety of risks while pursuing income generating opportunities and
mitigating the risks is not easy as the process itself is ridden with several constraints.
Farmers face three basic risks: yield, price and idiosyncratic risks. The yield risks
are: weather and input risks. Weather risks include late onset of monsoon, low and
untimely rainfall. Major input risks are on account of fertilizer, pesticides, labour,
farm machinery, irrigation, credit, information, and seed. The price risks are related
to output marketing which include price volatility, non-operational MSP system, and
discrimination in price realisation. Idiosyncratic risks are farmer related such as health
issues of the farmers, access to non-farm employment opportunities, accessibility to
public distribution and employment guarantee programmes

Risk management strategies adopted by the farmers
Farmers managed risks traditionally through Ex-ante adaptation strategies (taken up
in advance) such as investing in wells, mixed farming, sharecropping, stocking grains
and/or Ex-post strategies adopted during risky situation (taken up once risk event
occurs) which include replanting, changing input use and thinning the standing crop,
among others. Often, community support was counted on to survive the risks. Price
stabilisation mechanisms such as building bonds with commission agents/traders,
entering into contracts and income stabilising mechanisms such as insurance and
credit are other strategies followed by farmers to face risks. Table 11 shows the top
three coping strategies and their level of adoption of various risk coping measures
followed by farmers based on a ﬁeld survey in Maharashtra and Telangana.
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Table 11. Top three coping mechanisms adopted by farmers
Maharashtra
Adaptation strategy

Telangana
% of
farmers

Adaptation strategy

% of
farmers

77.5

Installation of drip and sprinkler systems

84

Share cropping

61.5

Share cropping

81.5

Stock food grains in anticipation of risk
situations

57.8

Intercropping

78.3

56.6

Reduce the fertilizer application

66.1

Replant the area with other crops

45.5

Purchase irrigation water

40.7

Inter-cropping during crop season itself

43.4

New dug well/ deepening the well

25.3

Increase pesticide use

78.3

Increase pesticide use

74.9

Seek information from private extension
agencies

62.3

Increase the manual control of pests

Ex-ante strategies
Contract for purchasing irrigation before
crop season

Ex-post strategies
Crop failure - Drought/ low rainfall
Replant with short duration hybrids/varieties

Crop failure -Pest infestation

Increase the manual control of pests

59

Seek information from private extension agencies

46
39.5

Community level
Borrow from friends/ relatives

39.8

Borrow from friends/ relatives

75.5

The landlord gives protection (loans/ money) at nominal interest rate

21.7

Easy credit/ food and other material
from women group

75.4

Financial help from government

21.3

Get loans/ food
members

from same caste

43.2

Sell produce to same commission agents

57.8

Sell produce to same commission
agents

73.7

Stock the produce to sell at good times

48.4

Market oriented

Enter into forward contract for sale

27

Stock the produce to sell at good times

21.9

Enter into forward contract for sale

37.7

Ex-post self-insurance
Mortgaging jewellery

44.7

Mortgaging jewellery

23.5

Selling jewellery

39.3

Sell the land

17.7

Sell old cattle/ buffalo/ he buffaloes

37.3

Sell mulch animals (cow, she buffalo)

13.1

66

Loans for consumption purpose from
money lenders/ traders/ employers/
Cold storages

73.4

Rescheduling loans

36.5

Loans for consumption purpose from
banks/ cooperatives/ SHGs/ etc

64.3

Loans for consumption purpose from money lenders/ traders/ employers/ Cold storages

35.7

Rescheduling loans

32.3

Credit related risk management strategies
Loans for consumption purpose from
banks/ cooperatives/ SHGs/ etc

Off-farm income, migration and other adaptation strategies
Reduce expenditure on social functions
Change food habits to cheaper items
More number of family members go for
off-farm work

48.4

More number of family members go
for off-farm work

71.8

43

More number of family members go
for off-farm work

71.8

Increase the number of days in jobs

67.1

36.5

Source: Suresh A., A. Amarender Reddy, D.R. Singh and Praveen K.V., (2016). Risk Management in Agriculture: An
Analysis of Rainfed Farming System in India, Division of Agricultural Economics, Indian Agricultural Research Institute,
New Delhi, Submitted to NABARD, Mumbai
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Climate Change and Sustainable agriculture
Climate change is one of the most important areas of concern for India. Signiﬁcant
negative impacts have been implied with medium-term (2010-2039) climate change,
predicted to reduce yields by 4.5 to 9 percent, depending on the magnitude and
distribution of warming. This yield loss roughly translates to 1.5 percent of GDP
per year. Global warming is likely to lead to a loss of 1.5-2.0 million tonnes in milk
production by 2020 and 15 million tonnes by 2050. It may also affect ﬁsh breeding,
migration and harvests. New and innovative adaptation measures to climate change
include (i) changes in agricultural practices to improve soil fertility and enhance
carbon sequestration; (ii) changes in agricultural water management for more efﬁcient
water use; (iii) agricultural diversiﬁcation toward enhanced climate resilience; (iv)
agricultural science and technology development, agricultural advisory services,
and information systems; and (v) risk management and crop insurance. Innovative
policies include: (i) changing investment allocation within and across sectors, (ii)
increasing the focus on risk-sharing and risk-reducing investments, (iii) improving
spatial targeting of investments, (iv) eliminating existing detrimental policies that will
exacerbate climate change impacts, and (v) reducing greenhouse gas (GHG) emissions
from agriculture and increasing the value of sustainable farming practices through the
valuation of carbon and other forms of agricultural ecosystem services such as water
puriﬁcation and biodiversity.32
Climate Change resilience can be built in through 1. stabilisation and management
of the natural resource base with an ecosystems-based approach to Participatory
Watershed Management as a central point of activity, 2. Assessing Vulnerability of a
cluster of villages/sub-region to climate change, 3. integrating a package of climatesmart agriculture practices into ongoing programmes such as weather-based locale
speciﬁc agro-advisories, contingent crop planning, promotion of low-external input
technology, water budgeting, livelihood diversiﬁcation, and promotion of local agrobiodiversity (Watershed Organisation Trust, 2013)33.

Focus on Eastern India
There cannot be a single strategy suited for all regions of India as each region has a
distinct context in which it operates. It has culture and agriculture of its own. Eastern
India, though well-endowed with water and soils agriculture remained backward for
most of the post-Independence period. Several Committees and programmes have
addressed to the speciﬁc issues of the region which seems to have responded well
though not adequately. Table 12 shows the relative performance of the region in the
country.

Asian Development Bank and International Food Policy Research Institute. Building climate resilience
in the agriculture sector in Asia and the Paciﬁc. Mandaluyong City, Philippines: Asian Development Bank,
2009.

32

Watershed Organisation Trust (2013): Towards Resilient Agriculture in a Changing Climate Scenario, December 2013
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Table 12. GDP, GCA and credit across regions of India
Regions

Share in
population

Share in
GDP

GLC
2014-15

No of A/
Cs

Share in
GCA

Share in
GIA

Share in
Food grain
production

Share in
rural/
semi urban
branches
16.62

North

12.0

16.85

23.95

12.2

20.11

26.32

26.58

NER

3.8

3.98

0.53

0.8

2.83

0.68

2.02

3.16

East

22.7

17.11

9.47

17.9

14.65

15.25

16.37

17.99

Centre

25.8

24.58

15.75

18.7

27.26

31.66

30.55

21.51

West

14.6

14.46

12.66

10.4

16.47

9.74

8.31

12.98

South

21.1

23.01

37.65

39.9

18.68

16.35

16.17

27.74

GCA and GIA are averages for the period 2007-08 to 2011-12)
Source: Calculated from data of MOA, RBI, IBA and NABARD

Share of Eastern India in food production is much lower compared to its share in
population. Even share of credit compared to its share in GCA is lower for the region
as a whole. Disparities in cropping pattern, cost of cultivation, connectivity, etc. may
be the major reasons for the disparity. Clearly, the disparity is not due to disparate
spread of branch network since Eastern India accounting for about 18 per cent share in
in the number of rural and semi-urban branches hardly accounts for less than 10 per
cent share in ground level credit.
The region has low agricultural productivity, inadequate infrastructure, persistent
poverty, intricate social stratiﬁcation and limited institutional capacities. Though the
region is predominantly agrarian characterised by dominance of small and marginal
farmers, the region is locked in low input-low output vicious circle. Productivity
increase and income enhancement are the two important priorities the region needs.
Low productivity trap, prevalence of yield gaps are important features of the region
that has rich soils, plenty of rainfall and water resources besides good supply of labour.
We need to prioritise the investments in agriculture and take steps to bridge yield
gaps. Price realisation is more important to improve income once there is an increase
in production through productivity route. Many of the eastern states are known for
majority farmers not having awareness of Minimum Support Prices (MSP) and not
able to sell at MSPs even after being aware. Risks of ﬂoods, droughts and cyclones
are frequent. Diversifying agriculture, linking farmers to markets and strengthening
institutions are important. Infrastructure building is another potent strategy. What
needs to be done is to prepare identify interventions, prioritise them and enlist the
coordination of various stake holders and preparing road map. The strategies should
be designed with district as the focus. Of course, governance issues and enlisting
political support are overarching conditions which have been improving in the region
(Joshi and Kumar, 2016)34.

Focus on small holders’ problems
The structure of Indian agriculture is skewed towards small producers operating tiny
and uneconomical holdings. As per Agricultural Census 2010-11, the small producers
Joshi, P.K. and Anjani Kumar (2016). Transforming Agriculture in Eastern India: Challenges and Opportunities,
in Ramasamy, C. and K.R. Ashok op cit.
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operating below 2 ha of land accounted for__per cent of number and__per cent of
area operated. The small producers have certain special characteristics that may create
constraints for their income growth.

Uneconomical and declining holding size
Farm size declined over time and as NSSO survey reports based on 70th round
revealed, the average area owned per household declined to 0.592 ha in 2012-13. With
such a small sized holding one can hardly earn a net income of Rs.6426 per month
per household while an average household expenditure is Rs.6223, leaving very little
surplus saving and investment (Satyasai, 2015)35. This income is inclusive of income
from animal farming and other sources of income. With ever increasing cost of living
and demand for spending on education and health, it is extremely difﬁcult for an
average farmer to sustain, develop and grow. Smallholder agriculture, as we know,
operates under constraints related to the small scale of operation. They include:
•

the inability to create scale and scope economies,

•

low bargaining power because of small marketable surplus,

•

scarcity of capital,

•

lack of market access,

•

shortage of knowledge and information,

•

market imperfections, and,

•

poor infra-structure and communications

Good news is that there is an increased interest of corporates in small holder agriculture
as an untapped resource for sourcing crop produce and sell inputs (Franz et al, 2014).
Due to the constraints listed before those who deal with small holders face certain
problems making the business with them uneconomical. Major problem is that
transaction costs for ﬁrms dealing with small farmers may tend to be particularly high
for several reasons such as uncertainties in dealing with farmers, physical distance
because of underdeveloped infrastructure and need to deal with multiple suppliers each
offering tiny volumes. Similar problems are reported by banks and ﬁnancial service
providers where their transaction costs shoot up due to small ticket loans demanded
by several clients scattered across a geography. Further, the deregulation and the
subsequent decline in state subsidies for production inputs such as water, electricity,
fertilizer, and seeds created an economic environment of unknown competition for
many smallholders (Motiram and Vakulabharanam, 200736; Sharma, 200737).

35
Satyasai, K.J.S., (2015). How Indian farmers borrow, produce and earn? Evidence from recent NSSO Surveys,
Rural Pulse, Issue VIII, Department of Economic Analysis and Research, NABARD, Mumbai

Motiram S and VakulabharanamV, 2007. ``Corporate and cooperative solutions for the agrarian crisis in developing countries’’ Review of Radical Political Economics 39: 360 - 367
Sharma, V P, 2007. ``India India’s agrarian crisis and smallholder producers’ participation in new farm supply
chain initiatives: a case study of contract farming’’, Innovative Practice, Regoverning Markets, International Institute for Environment and Development, London
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Changing economic conditions and global food market trends
The global economic conditions have changed overtime especially since the New
Economic Policy, 1991 which was centred on liberalisation and globalisation.
Agricultural sector also was opened and thus, the domestic producers were exposed
to global trends in production and prices as the protection available earlier vanished.
Now our farmers have to compete with their counterparts from other countries. The
tastes and preferences of urban consumers turned global creating higher demand
but for processed, packaged and branded produce. Food quality standards became
stringent. Super market revolution entered leading to rise in organised retail chains
and now online malls such as Big Basket, Grofers selling agricultural products are
creating a new retail culture. Small and marginal farmers, given their socio-economic
proﬁle, can hardly rise to the expectations arising out of the above and many other
developments. Without effective organization, Indian farmers ``are likely to face
either a life of continued poverty and exploitation at the hands of those controlling
value chains, or progressive isolation from active involvement in economically viable
agricultural activities’’ (Croucher, 2010 ). How to organise them effectively to facilitate
better incomes is an important concern. Farmer Producers Organisations (FPOs) are
promoted on a large scale under NABARD’s aegis. The experience is still limited to
ascertain the extent of income gains from organising them. But if collective action is
ensured, farmers are bound to gain from beneﬁts of scale and scope.

Leveraging the Governments Flagship Programmes
The focus areas and interventions discussed in the foregoing sections are not new and
do not need a fresh start. They are part of some or other programmes of central and/
or state government programmes with varying degrees of success. Now what is needed
is identifying the shortcomings in those programmes that short-circuited the expected
impact and revamping them with a renewed focus. That is, we may have to leverage the
existing ﬂagship programmes for doubling the farmers’ income with uniﬁed focus. For
example, under Make in India, food processing is one of the identiﬁed initiatives. The
dovetailing of this with the doubling plans of the state governments will give it a focussed
orientation and value addition to farmers’ income. As we know food processing plays
important role in converting farm produce to forms acceptable to the new generation
consumers. Similarly the Digital India platform can be utilised for developing the
National Agriculture Market (NAM- which is an online trading portal for farm produce)
in its full form. While this is essential infrastructure for electronic marketing a critical
part is to train the farmer or the farmers’ organisation to use this platform and beneﬁt.
At the initial stages this handholding may be required and this component can be
covered under the Skill India programme. As we argued earlier, skilling in agriculture
is also essential with increasing penetration of commercial agriculture. In addition,
Digital India can act as a catalyst for a range of initiatives including land titling and
land leasing. These are prerequisites for the landless to be able to lease land and access
Croucher, J, 2010. ``Transformative business models: organising producers and their integration into the mainstream economy’’ Financing Agriculture, July, pages 6 - 11
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credit. The government has also recognised the importance of harnessing the power
of Jan Dhan, Adhar and Mobile (JAM). The JAM architecture facilitates direct beneﬁt
transfer, it should be used to better target direct fertilizer subsidies and interest rate
concessions and efforts on this front are already on.

Summary and Conclusions
Agrarian distress has been a contagion shaking the foundations of the agricultural
sector. Indian farmers have contributed to the food security of the country while
remaining in perpetual stress so much so that many of them reportedly do not want
their children to continue in farming. Increasing incomes substantially is an essential
way to address distress. In this context, the Government’s Budget announcement is a
shot in the arm. This paper argues that farmers’ income can be doubled in the given
timeframe by leveraging the existing programmes and realising the latent potential.
There are several pathways that can lead to step up in income of which increasing
production through rise in yields, cost reduction, water management, stabilising
income through risk coping and mitigation measures, diversiﬁcation within farm
sector and towards non-farm sector are a few important ones. Besides, special focus is
needed on Eastern India which is well endowed but performed way below the potential
while it has shown good performance in recent periods. Similarly, our efforts to double
farmers’ income does not cut much ice if we do not work for small and marginal holders
that constitute 85 per cent of the holdings.
Studies show that there are huge gaps between the yields of crops on farmers’ ﬁelds
and the attainable yields. Even by bridging 50 per cent of the gap, as evidenced
form a study in Karnataka, about Rs.10000 of additional income can be generated
per one hectare. The gaps can be bridged, interestingly, through simple agronomic
practices like proper nutrition, crop rotation and weed control. Further yield increase
is possible by bringing irrigation to the farm. The sizeable incremental income can be
obtained by irrigating one additional hectare. However, Har Khet ko Pani dream is
not possible with the existing resource endowment unless we invest heavily on water
saving technology (micro-irrigation), water management and of course, changing the
paradigm of dealing with water as a scarce resource with people’s participation. Once
such investments are made, results can be dramatic.
One of the major issues in Indian agriculture has been rising production costs which
erode incomes. Cost reduction as a strategy can improve incomes. For this smart
nutrient management through soil health cards can be one major strategy to improve
fertiliser use efﬁciency and incomes. Similarly, farming systems approach where
complementarities of the enterprises can be effectively tapped to reduce system level
costs and improve incomes.
Diversiﬁcation to high value crops and allied sector enterprises is another strategy that
can substantial gains in income. Besides, agriculture is increasingly becoming skilled
profession than ever. Then, focusing on skilling farmers take keen interest in farming
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can bring rich dividends and releasing those with less interest can be accommodated
in non-farm sector. The difﬁculty here is the non-farm sector has to develop faster
than earlier to accommodate the manpower released from agriculture. Schemes like
Skilling India, Digital India, make in India and Mudra Yojana can leverage the nonfarm sector potential and reinforce linkages of agriculture with the rest of the economy.
We reached a stage of agricultural development, where we do not really have choices.
Nor, can afford debate on them. Earlier, we had long debates on farm mechanisation
vs animal power, labour vs capital intensive technology, small vs large farms, major vs
minor irrigation, high yielding vs traditional varieties, Bt vs non-Bt cotton, and the list
is unending. Still many debates on choices are alive while the compulsions of the times
dissolved many. The current debate on doubling farmers income should give way to
afﬁrmative action. And, quickly so to diffuse the overarching agrarian despondency.
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