FOUNDATION

L [ ]
CEEW & suasm.

THE COUNCIL

Can Chhattisgarh Further Equity,
Prosperity, and Sustainability

Through Solar Pumps?

Indications from a Beneficiaries' Survey

Anas Rahman and Abhishek Jain

Issue Brief | September 2021

Executive summary

Farmers in India have been increasingly adopting
off-grid solar irrigation pumps over the past few
years, largely due to incentives under government
subsidy schemes. Beyond achieving target deployment
numbers, such schemes must also ensure equitable
access and economic support to irrigation for the
marginalised, as well as promote sustainable use of
groundwater. Different states in India have followed
varied approaches to meet some of these objectives,
with Chhattisgarh recording the highest number of
deployments. Home to about 2.8 per cent of India’s
farmers (NABARD 2016), the state boasts more than

Solar-powered irrigation on the banks of Indravati river, Bastar District

30 per cent of India’s solar pump deployments, due to
the success of the Saur Sujala Yojana (SSY) scheme. SSY
provides about 90—95 per cent subsidy on solar pumps,
which is available to any farmer with more than one
acre of land ownership. Under SSY, more than 80,000
pumps have been installed in the last five years.

Using administrative data on all beneficiaries, and a
sample survey of 773 beneficiaries of SSY’s latest phase
(conducted in 2020), we present a brief analysis of the
beneficiaries’ profiles, practices, and perspectives.
Conducted just before the commissioning of the
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solar pumps, the survey provides details on farmers’
profiles, their irrigation options and incomes before the
installation of the solar pumps. The insights can help
various states learn from Chhattisgarh’s experience
with regard to furthering social equity, economic
prosperity, and environmental sustainability by
promoting solar pumps.

Social equity: who is benefiting
from solar pumps?

We found that SSY has helped further irrigation access
among the marginalised. As much as 58 per cent of
installations were by members of Scheduled Tribe
communities. This is striking given that their share in
the state’s population is just 30 per cent. Two aspects
of the state policy led to this success: (i) a differentiated
subsidy based on social category, and (ii) geographical
targeting of tribal majority areas.

The state also seems to have done reasonably well in
targeting farmers without affordable irrigation option
for the scheme. Prior to solar pump deployment, about
72 per cent of beneficiaries either did not have any
irrigation options or depended on costly diesel pumping.
However, about 23 per cent of the total allocation went
to farmers with subsidised electric connections that they
used to irrigate a different patch of land. We recommend
that the state involve discoms in the pump allocation
process to avoid this double support.

Small and marginal farmers are major beneficiaries

of SSY. Ninety per cent of them cultivated less than

five acres of land in the past year. However, landless
farmers, or those without at least one acre of land,
remain deprived. The state should consider including
low-capacity mobile pumps, for such farmers. Further,
only 23 out of the 773 individuals surveyed were women
who owned connections, indicating that the structural
bias against women in agriculture asset ownership has
continued in solar pump schemes. Reserving a quota
for women beneficiaries could help address this to some
extent.

Economic prosperity: what are
farmers' considerations?

We assessed the potential impact of solar pumps based
on the beneficiaries’ prevailing irrigation and cultivation

As much as 58% of the solar pump
installations were by members of
Scheduled Tribes.

Irrigation access also plays a
significant role in potentially
increasing crop yield for vegetables
and grams, especially in non-Kharif
seasons.

patterns. India typically has three season of cropping.
In rainfed areas, the cultivation is mostly confined to
Kharif season. We found that access to irrigation is a
clear determinant of cultivating in the second or Rabi
season. However, summer cultivation is not prevalent
even among farmers who owned a diesel or electric
pump. It would be interesting to see whether solar
pumps increase cropping intensity beyond two the two
traditional cultivation seasons and leads to summer
cultivation as well. We found that irrigation access also
plays a significant role in potentially increasing crop
yield for vegetables and grams, especially in non-Kharif
seasons.

Consequently, targeting farmers who cultivate less
water-intensive crops, such as vegetables, can help
increase their economic returns. In addition to
increasing cropping intensity and yield, solar pumps
could also help improve farm incomes by expanding
the cultivated area. The survey showed more than 63
per cent of farmers without irrigation access expected
to expand their cultivated area once their solar pumps
were installed.

To understand the potential utilisation of solar pumps,
we looked at the current electric pump users in the
sample, as they also experience zero marginal cost of
operation. We found their median pump usage to be
only 74 days a year. The government should promote
other productive uses during non-irrigation days to
improve asset utilisation. Thirty-six per cent of pump
owners mentioned that they use their pumps for non-
irrigation purposes. The state should capitalise on
prevailing farmer behaviours to encourage the use of
the asset to run other machinery such as those used
for chaff cutting, grain milling, food processing, etc.
Twenty-nine per cent of the beneficiaries have installed
solar pumps on lands adjoining their homestead,
making it easy to include such other productive uses.
The study found that the cost of irrigation for diesel
pumps was about INR 2,000 (USD 27) at the time of
survey (Mar 2020) per acre. The cost now (Aug 2021)
is likely to be 30 per cent higher, given the sharp rise
in the retail price of diesel since the survey. But the
cost of irrigation for electric pumps does not change
significantly with an increase in the cultivated area,
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perhaps due to the flat rate tariff structure. At the current

90-95 per cent subsidy, the farmer’s contribution for
solar pumps is about 2—-6 times the average seasonal
irrigation cost — indicating a payback period of fewer
than three years for an asset with a potential lifespan

of 20 years. We propose that there is room to reduce the
state subsidy per pump in the coming years if the state
could enable financing in tandem with increasing the
farmer’s contribution. The cost of irrigation constitutes
typically 5—-15 per cent of the total input cost. This share
is higher for small landholders, indicating that they will
gain the most from subsidised solar pumps. This should
thus be the focus of the state schemes.

Environmental sustainability:
what could be the implication on
groundwater?

Groundwater is the primary source of irrigation for
most beneficiaries. Presently, the water table depth is
adequate for most installations that are dependent on
groundwater. But we found indications of groundwater
depletion driving farmers to opt for higher capacity
pumps. On average, survey respondents from districts
with lower water tables reported having higher capacity
pumps for the same landholding sizes. As the state
contemplates increasing maximum capacity of solar
pump offered under the scheme, it should be cognizant
of these risks.

Survey respondents from districts
with lower water tables reported
having higher capacity pumps for the
same landholding sizes.

1. Introduction

Solar-powered irrigation systems (SPIS), generally called
solar pumps for irrigation, are rapidly proliferating in
India, largely due to government-supported capital
subsidies. The Indian government launched the Pradhan
Mantri Kisan Urja Suraksha evam Utthaan Mahabhiyan
PM-KUSUM scheme in 2019, with the aim of deploying
3.5 million solar pumps in three years (MNRE 2019; PTI
2020). SPIS have many inherent advantages, making
them a convincing alternative to diesel and electric
pumps. But as with any new technology, the social,
economic, and environmental impacts must be assessed
to ensure that policies promoting SPIS are sustainable in

the long term. (Agrawal and Jain 2019). Particularly, the
policies need to consider how the schemes promoting
SPIS can:

e
[

9J
]

Enable equitable access to irrigation

e

Ensure an adequate economic case for
farmers to adopt the technology

Ensure that groundwater depletion
concerns are adequately accounted for

e

In this study, we examine one such state-level scheme
promoting solar pumps for irrigation — Saur Sujala
Yojana (SSY) in Chhattisgarh. The state has the largest
number of solar pumps in India, most of which were
installed under SSY since 2016. SSY is an ongoing
scheme and its target is fixed annually. We studied the
profiles of the beneficiaries of the 2019—20 financial year
(SSY Phase IV), using the baseline survey data collected
by the Chhattisgarh Renewable Energy Development
Agency (CREDA), the nodal agency for the scheme. The
Council assisted CREDA in institutionalising the impact
evaluation framework through baseline and periodic
surveys. Here, we present a preliminary analysis from
the baseline survey data. We also used metadata on the
survey beneficiaries made available to us by CREDA to
contextualise the findings.

1.1 Saur Sujala Yojana

SSY provides a subsidy of about 90—95 per cent of the
solar pump’s total cost and is available to any farmer
who owns more than one acre of land. The agricultural
department identifies beneficiaries on a first-come-first-
serve basis. CREDA sanctions the pump after evaluating
the technical feasibility of installing a solar pump

on that particular plot of land. According to CREDA
officials, they have deployed more than 20,000 pumps in
SSY Phase IV and more than 80,00 pumps since 2016.

1.2 The survey

District officials from CREDA carried out the (baseline)
survey when solar pumps were being commissioned
under SSY Phase IV between May—-September 2020.
The survey captured information on irrigation options
and farm incomes prior to the installation of the solar
pump. It had a sample size of 773 beneficiaries out of

3
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about 12,000 pumps deployed at the time of the survey.
It covered 24 of the 27 districts in the state,' with more
than 20 respondents from most districts, and is fairly
representative of the scheme beneficiaries.

1.3 Objectives of the study

The purpose of this study is to evaluate SSY for

its effectiveness in furthering equitable access

and economic and environmental sustainability.
Correspondingly, the specific research questions we
address are the following:

e Has Chhattisgarh been able to ensure equitable
distribution of SSY benefits? Can the identification
and targeting of beneficiaries under SSY be
improved?

e Does the scheme make an adequate economic case
for farmers? Can the state make a better economic
case for farmers to adopt solar pumps?

e [s solar pumping suitable for Chhattisgarh’s agro-
economic conditions? What measures are needed to
improve environmental sustainability?

2. Who is supported under
the scheme?

Conventional irrigation promotion strategies have been
instrumental in driving agricultural growth, but they

have often been highly inequitable and benefit only a
small number of farmers (Jain 2006; Howes and Murgai
2003). Policies promoting solar pumps should allow us
to enhance irrigation access more equitably.

2.1 Social caste category of the
beneficiaries

The survey sample indicated that a significantly higher
proportion of beneficiaries were from Scheduled Tribe
communities compared to their representation in the
state population (Figure 1). The state prioritised tribal
communities under the scheme, and it appears to have
done well in reaching this population, who so far had
the lowest level of irrigation access. It adopted several
strategies to target tribal communities:

e The scheme offers different subsidy rates for
various social groups, with a higher subsidy rate for
marginalised (Scheduled Caste and Scheduled Tribe)
communities.

e The scheme’s annual targets set quotas at different
administrative levels — from the district to the village
level. While all districts benefit from the scheme,
the state prioritises tribal populated districts in this
quota allocation system.

Figure 1 Chhattisgarh has been remarkably successful in targeting Scheduled Tribe (ST) communities for the solar

pump scheme
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1. The survey was conducted before the establishment of the 28th district, Guerela-Pendra-Marwahi.
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However, the same strategies did not ensure sufficient
targeting of beneficiaries from the Scheduled Caste
category. In terms of geographical distribution, land
ownership, and occupational patterns, Scheduled Caste
communities differ significantly from Scheduled Tribes.
Hence, geographical targeting is not sufficient to reach
beneficiaries belonging to Scheduled Castes. The state
must explore alternative strategies to reach them.

2.2 Prior access to irrigation among
beneficiaries

Sixty per cent of Indian farmers rely on rain-fed
agriculture. Prioritising such farmers, particularly

in areas with good water table, could help further
equitable irrigation access. We found that SSY has done
reasonably well in furthering irrigation access among
the deprived. The survey reveals that 58 per cent of
beneficiaries did not have any irrigation option before
getting a solar pump (Figure 2). A further 14 per cent

of the beneficiaries depended on options like buying
water, or using a diesel or kerosene pump (owned or
rented), which is one of the costliest ways for farmers to
access irrigation.? Essentially, about 72 per cent of the
beneficiaries were well targeted to further affordable
irrigation access.

However, about 23 per cent of the beneficiaries

already owned an electric pump. As per the Fifth

Minor Irrigation Census (2013—-14), only 7.4 per cent of
operational land holdings in Chhattisgarh had access
to electric pumps (Ministry of Water Resources 2017).
The state also provides reliable daytime power to these
connections at a highly subsidised rate. Providing a
heavily subsidised solar pump to an existing electric
pump owner means that the beneficiary receives double
support, whereas the resources could have been used to
further irrigation access to a more needy farmer.

From our interactions with officials at CREDA, two
possible reasons emerged for the mistargeting.

Firstly, as part of the application process, CREDA only
checks whether that particular landholding has been
sanctioned an electricity connection. The applicant
might have an electricity connection in another land
parcel. Secondly, some of these electricity connections
are temporary. There is currently no verification or
information exchange with the state discom during the
approval process. The state should consider receiving
validation/verification data from the discom at the
approval stage to improve equitable access under the
SSY.

Figure 2 About 72 per cent of the beneficiaries targeted under SSY Phase IV currently do not have access to

affordable irrigation access
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Source: Authors’ analysis of the survey data
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2. In the visualisation, kerosene pumps have been clubbed with diesel pumps, since they are few in number and are very similar to diesel pumps in

their characteristics.
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2.3 Land ownership of beneficiaries

The beneficiary must own at least one acre of land

to be eligible under SSY. Solar pumps are long-term
investments, and beyond a certain capacity (typically 1
hp), they need to be permanently fixed on the ground,
making land ownership an essential condition for

such pumps. However, SSY currently does not offer

any provision or support for farmers with very small

or no holdings. The state should consider including
micro-pumps (typically with less than 1 hp capacity and
mobile) under the ambit of the scheme.

The survey includes details on the area cultivated by
beneficiaries in the last year (2019) for each season.
While the actual land ownership may differ compared
to the land cultivated in each season, it can give a good
sense of land ownership among the beneficiaries. The
median area cultivated by the survey respondents in the
previous cropping cycle (2019-20) was 3 acres? (Figure
3), while the average landholding size in Chhattisgarh
is 3.08 acres (Ministry of Agriculture 2020). Only 10 per
cent of the beneficiaries cultivated more than 5 acres
last year. This indicates that the state has achieved
reasonable success in targeting small landholders.

2.4 Beneficiaries' gender

The survey respondent was the person making key
decisions regarding farming activities in the beneficiary
household. Accordingly, in many cases, the respondent
may have been different from the person against whose
name the pump was allotted. Out of 773 respondents,
only 33 were women. Of these, only 23 (3 per cent of the
sample) had been directly allocated pumps. The impact
of women’s lack of asset ownership on the visibility of
the female workforce in agriculture has been widely
recognised. Schemes for solar pump promotion should
strive to address this gender imbalance to the extent
possible. The state should consider policies for gender
inclusion such as a quota for women beneficiaries,
women self-help group (SHG) owned models, and small
pumps for kitchen gardens for women beneficiaries.

Figure 3 A majority of solar pump beneficiaries cultivated less than the average landholding size in the state
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Source: Authors’ analysis of the survey data

3. For estimating the median value, the maximum area cultivated in all of the three seasons by each beneficiary is considered.
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3. Farmers' perspective
and irrigation practices

The long-term sustainability of SPIS depends on their
ability to compete with other irrigation options in terms
of utility and cost. As the survey respondents were
farmers with diverse irrigation options, it generated
relevant insights regarding the potential impact of solar
pumps.

3.1 Cropping intensity and crop yield

First, we examine the impact of irrigation access on
cropping intensity and crop yield — the two principal
utilities of irrigation. Among the farmers who owned a
pump, 64 per cent cultivated crops during at least two

seasons in the last year (2019-20). In stark contrast, only
14 per cent of the irrigation-access-deprived farmers
cultivated crops during more than one season in the
same year (Figure 4). Agriculture is not practised in

the summer months even by farmers with irrigation
access. In future impact assessments of solar pumps

in the state, it would be worth assessing if use of solar
pumps would increase cropping intensity beyond two
cultivation cycles a year.

Paddy is the most cultivated Kharif crop in the state
(Figure s5). It enjoys historic popularity among farmers
as well as consistent market demand due to government
procurement . The state has good crop diversity as well,
as wheat, maize, gram, vegetables, and sesame are
cultivated in the Rabi and summer seasons.

Figure 4 Even among farmers with irrigation access, summer cultivation is not prevalent
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The impact of irrigation access on yield varies across
crops and seasons. In Kharif 2019 (the recall period for
the survey), the monsoons resulted in average rainfall
in all except one district in Chhattisgarh. Consequently,
we did not observe a correlation between irrigation
access and yields, suggesting that irrigation options are
likely used as protective/supplementary support in the
Kharif season. However, the impact of irrigation access
on crops in other seasons (especially for less water-
intensive crops) is significant (Figure 6). It indicates that
if used adequately, solar pumps may unlock additional
farm income for farmers previously deprived of
affordable irrigation access, especially in the non-Kharif
seasons. The state should explore strategies that seek

to complement the deployment of solar pumps with the
promotion of high-value and less water-intensive crops.
The state’s agriculture and horticulture departments

Figure 6 Access to irrigation has significant impact on

yields of less water-intensive crops
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can take the lead here and coordinate with CREDA to
target and support SSY beneficiaries.

3.2Irrigation needs

Among the respondents having access to an existing
pump (owned or rented), 84 per cent, 58 per cent and 13
per cent of them used it for irrigation in the last Kharif,
Rabi, and summer seasons, respectively. However,
usage varied significantly between the types of pumps.
While almost all farmers cultivated in the Kharif season,
only 32 per cent of farmers with diesel pumps cultivated
in the Rabi season, compared with 66 per cent of
farmers with electric pumps (Figure 4). The high cost of
diesel pumping could be the reason why farmers do not
find it profitable to cultivate using diesel pumps in non-
Kharif seasons. The use of pumps depends on the size
and type of pump, the area to be irrigated, crop, depth
of water table, and local agro-climatic factors.

The median use of all pumps is about 65 days (Figure

7), while that of electric pumps is 74 days a year.
Considering the low marginal cost of running an electric
or solar pump, we may see a similar utilisation level

for solar pumps — below 100—-150 days annually, even
when farmers undertake three cultivation cycles. In case
they undertake two cultivation cycles, the utilisation
may remain well below 100 days a year. The remaining
200—250 days of solar power may go to waste. To
improve asset utilisation, the state should consider
promoting its use for other productive purposes.

3.3 Potential for non-irrigation
productive uses

About 36 per cent of existing pump owners mentioned
that they also use it for non-irrigation purposes,

Figure 7 Most farmers use the pump for less than 100 days a year
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including livestock rearing. About 29 per cent of
respondents stated that the solar pump has been
installed on lands adjoining their homestead,
potentially enabling the pumping of water for
household needs. To further improve asset utilisation,
the state can promote equipment such as rice milling
machines, chaff cutters, flour mills, or even convert
the generation unit into a charging station for electric
two or three wheelers. Promoting solar pumps with
universal solar pump controllers would allow for such
uses beyond pumping. In addition, CREDA should
coordinate with other concerned departments like

the agriculture/horticulture department and the
Chhattisgarh State Rural Livelihood Mission (BIHAN)
to enable the use of the solar asset for allied income
generation activities.

3.4Expectations from the solar pump

The survey also asked respondents how much land area
they expected to irrigate with the solar pump. About 90
per cent of them stated that they expected to irrigate
less than 5 acres, with the median value being 2—3 acres
for all the districts. We also found that about 63 per

cent of the farmers who indicated a higher expectation
than their current cultivated area did not have irrigation
access prior to getting the solar pump. This suggests
that access to solar pumps would not only improve
yields and cropping intensity, but it would also increase
the cultivated area for such deprived farmers, adding
another pathway to improve their incomes.

3.5 Cost considerations for irrigation

3.5.1 Pump maintenance cost

The cost incurred by farmers for the maintenance of
their pumps shows wide variations. Both diesel and
electric pump owners incur high maintenance costs.
The average annual maintenance cost for diesel pumps
is about INR 3,000 (USD 40), which is slightly higher
than that of electric pumps, which range between INR
2,000-3,000 (USD 27-40), depending on the pump’s
size. A substantial number of respondents reported a
maintenance cost of about INR 10,000 (USD 135), likely
due to pump burnouts. Studies have repeatedly shown
that frequent pump burnouts due to voltage fluctuations
present significant expenditure for farmers.

SPIS have the advantage of better durability as they are
designed to manage voltage fluctuations. Considering
how massive the maintenance cost is, the five-year
maintenance guarantee provided under the scheme is
likely to be one reason for the scheme’s popularity —
provided such guaranteed maintenance services are
adequately provided. Policymakers should explore if the
maintenance guarantee can be leveraged to gradually
reduce subsidies for the scheme. The state can think of
extending the maintenance warranty beyond five years
through an annual maintenance warranty based on a
fixed user fee. Considering that there are enough solar
pumps in all districts in Chhattisgarh, this would be a
self-sustainable model and will help further the benefits
of solar pumps.

3.5.2 Cost of irrigation

The cost of irrigation, incurred as the amount spent on
fuel/electricity per area, exhibits completely different
patterns for diesel and electric pumps (Figure 8). For the
Kharif season, diesel pump users spent about INR 2,000
per acre on irrigation or about INR 6,000 for the typical
landholding of 3 acres. Considering the significant (~30
per cent) increase in the price of diesel since the time

of the survey (between 2020 and 2021), this cost would
be about INR 8,000 in present day. On the other hand,
electric pump users spend between INR 2,500-5,000

for the season, with only a marginally increasing outlay
for larger landholdings. This is likely due to the flat rate
tariff structure of agricultural connections.* Considering
these outlays, the current upfront contribution for solar
pumps would be approximately 2—6 times the average
seasonal irrigation costs for existing users.

Consequently, there is room for reducing the state
subsidy per pump in the coming years. However,

the initial contribution (~ INR 10,000-20,000) is still
unaffordable for many poor farmers. Thus, there

is a need to promote affordable financing through
partnerships with financial institutions.

63% of the farmers surveyed, who
indicated they expected to irrigate
a larger area than the current
cultivated area, did not have
irrigation access prior to getting
solar pumps.

4. The flat rate tariff for agricultural consumers in Chhattisgarh is INR 80/month/hp (CSERC 2019).
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Figure 8 The cost of diesel irrigation is proportional to land area, but the cost of electric pumps is more or less

constant
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Figure 9 Irrigation as a share of total inputs is higher for small landholdings

Share of irrigation cost in total expenditure (%)

60

50

40

30

20

10

.
s

cccomom

Area cultivated in the Kharif season

Source: Authors’ analysis of the survey data

Note: The blue line represents the trendline

The cost of irrigation constituted about 7.5 per cent of the
total input costs on average. However, it is worth noting
that the share of expenditure on irrigation progressively

4 5 6 7 8 9 10 11 12 13

increased for smaller landholdings (Figure 9). This
suggests that targeting small landholders with solar
pumps would yield a higher income per beneficiary.
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4. W h at iS th e imp I iC ation Of On average, survey respondents from districts with

lower water tables reported having higher capacity

p rom otin g SO I ar p um pS pumps, even after controlling for landholding sizes.
on t h e gro un dW ate r in Continuing policies that incentivise large withdrawals
of water will only lead to a ‘race to the bottom’, as
th e State? witnessed in states like Punjab and Haryana. Therefore,
the state needs to look at its policies holistically and
Groundwater is the primary source of irrigation in the promote less water-intensive crops, water-efficient
state. More than three-quarters of beneficiaries use irrigation practices, and smaller solar pumps for
borewells as the primary water source for their newly sustainable agricultural growth.

installed solar pump. Even among beneficiaries having
canal water facilities, the borewell is cited as the
primary water source.

Figure 10 shows the groundwater level distribution
among surveyed farmers in the last cropping cycle, as
recalled by the respondent.> The median depth of water
was observed to be about 65 feet below ground level.
About 79 per cent of beneficiaries mentioned water
levels within 100 feet of depth. While the groundwater
depth is currently sufficient for most installations
dependent on it, indiscriminate deployment of solar
pumps could lead to water sustainability challenges in
these areas over time.

Presently, the maximum size of pumps offered under
SSY is 5 hp. However, as the state contemplates
increasing the capacity of the pumps it offers under the
scheme, it should note that groundwater depletion is
already driving farmers to buy higher capacity pumps. Image: Agrieultire

Figure 10 The groundwater level is reasonably good for a majority of beneficiaries
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5. Conclusion

India is massively increasing the deployment of solar
pumps for irrigation. The technology is ‘green’, but

it is equally important to consider how it is being
promoted and for whom. Recent literature has tried
to answer the ‘how’ through comparative analyses

of deployment models and case studies and pilots of
various innovative approaches. However, there has
been limited examination of who the beneficiaries of
state-subsidised solar pumps are. Given that farmers
are not a homogeneous group in India, it is important
to understand beneficiaries’ profiles better, to assess
whether public funds are adequately furthering equity,
prosperity, and sustainability among farmers.

In this brief, we examined the solar pump programme
of Chhattisgarh to understand the profiles of the
beneficiaries of the state subsidy programme. Based on
the findings, we recommend:

e Geographic measures to target communities at the
district and block level are necessary, but they are
not sufficient to reach all communities. States should
consider more inclusive criteria to target various
marginalised communities.

Better coordination between the implementation
agency and other state departments, such as the
state agriculture department and discom, can help
improve targeting further and limit the number

of beneficiaries with existing state support for
irrigation.

Promoting less water-intensive crops (and
horticulture in particular) among farmers using
solar pumps could help improve economic returns
for farmers without impacting groundwater
sustainability.

The prevailing subsidy levels of up to 9o per cent can
be reduced to reach a larger number of beneficiaries
despite fiscal constraints, provided the farmer’s
contribution can be financed — otherwise marginal
farmers would not be able to adopt the pumps. Asset
utilisation for a typical off-grid solar pump may
remain as low as less than 100 days a year. Thus,
states should consider promoting non-irrigation use
of the asset to power other farm-related livelihoods
such as post-harvest processing, etc.

Allocation of high-capacity pumps should be strictly
restricted in areas with depleting water tables to
avoid long-term challenges.




Can Chhattisgarh Further Equity, Prosperity, and Sustainability Through Solar Pumps? Indications from a Beneficiaries' Survey 13

References

Agrawal, Shalu, and Abhishek Jain. 2019. “Sustainable
Deployment of Solar Irrigation Pumps: Key Deter-
minants and Strategies.” Wiley Interdisciplinary
Reviews: Energy and Environment 8(2): €325.
https://doi.org/10.1002/wene.325.

CSERC. 2019. Tariff Order 2019-20. Raipur: Chhattisgarh
State Electricity Regulatory Commission. http://
www.cserc.gov.in/upload/upload_terrif_or-
der/04-07-2020_1593859778.pdf.

Howes, Stephen, and Rinku Murgai. 2003. “Incidence of
Agricultural Power Subsidies: An Estimate.” Eco-
nomic & Political Weekly 38(16): 1533—35. http://
www.jstor.org/stable/4413450.

Jain, Varinder. 2006. “Political Economy of the Electric-
ity Subsidy: Evidence from Punjab.” Economic
& Political Weekly 41(38): 4072—8o0. http://www.
jstor.org/stable/4418730.

Ministry of Agriculture. 2020. All India Report on Agri-
culture Census 2015—16. New Delhi: Ministry of
Agriculture and Farmers’ Welfare, Government
of India. http://agcensus.nic.in/document/ag-
cenis16/ac_1516_report_final-220221.pdf.

Ministry of Water Resources. 2017. 5th Census of Minor
Irrigation Report. New Delhi: Ministry of Water

Resources, River Development, and Ganga Rejuve-

nation, Minor Irrigation (Statistics Wing), Govern-
ment of India. http://164.100.229.38/sites/default/
files/5th-MICensusReport.pdf.

MNRE. 2019. Guidelines for Implementation of Pradhan

Mantri Kisan Urja Suraksha evem Utthan Mahabhi-
yan (PM KUSUM) Scheme. New Delhi: Ministry

of New and Renewable Energy, Government of
India. https://mnre.gov.in/img/documents/up-
loads/8065c8f7h9614c5ab2e8a7e3o0dfc29ds.pdf.

NABARD. 2016. All India Rural Financial Inclusion

Survey. Mumbai: National Bank for Agriculture
and Rural Development. https://www.nabard.
org/auth/writereaddata/tender/1608180417NAB-
ARD-Repo-16_Web_P.pdf.

PTI. 2020. “Budget 2020: Govt Expands PM KUSUM

Scheme for Solar Pumps, Targets to Cover 20 Lakh
Farmers.” Economic Times, Feb 1. https://energy.
economictimes.indiatimes.com/news/renewable/
budget-2020-govt-expands-pm-kusum-scheme-
for-solar-pumps-targets-to-cover-20-lakh-farm-
ers/73843355.


https://wires.onlinelibrary.wiley.com/doi/10.1002/wene.325
https://cserc.gov.in/upload/upload_terrif_order/04-07-2020_1593859778.pdf
https://cserc.gov.in/upload/upload_terrif_order/04-07-2020_1593859778.pdf
https://cserc.gov.in/upload/upload_terrif_order/04-07-2020_1593859778.pdf
https://www.jstor.org/stable/4413450
https://www.jstor.org/stable/4413450
https://www.jstor.org/stable/4418730
https://www.jstor.org/stable/4418730
https://agcensus.nic.in/document/agcen1516/ac_1516_report_final-220221.pdf
https://agcensus.nic.in/document/agcen1516/ac_1516_report_final-220221.pdf
http://164.100.229.38/sites/default/files/5th-MICensusReport.pdf
http://164.100.229.38/sites/default/files/5th-MICensusReport.pdf
https://mnre.gov.in/img/documents/uploads/8065c8f7b9614c5ab2e8a7e30dfc29d5.pdf
https://mnre.gov.in/img/documents/uploads/8065c8f7b9614c5ab2e8a7e30dfc29d5.pdf
https://www.nabard.org/auth/writereaddata/tender/1608180417NABARD-Repo-16_Web_P.pdf
https://www.nabard.org/auth/writereaddata/tender/1608180417NABARD-Repo-16_Web_P.pdf
https://www.nabard.org/auth/writereaddata/tender/1608180417NABARD-Repo-16_Web_P.pdf
https://energy.economictimes.indiatimes.com/news/renewable/budget-2020-govt-expands-pm-kusum-scheme-for-solar-pumps-targets-to-cover-20-lakh-farmers/73843355
https://energy.economictimes.indiatimes.com/news/renewable/budget-2020-govt-expands-pm-kusum-scheme-for-solar-pumps-targets-to-cover-20-lakh-farmers/73843355
https://energy.economictimes.indiatimes.com/news/renewable/budget-2020-govt-expands-pm-kusum-scheme-for-solar-pumps-targets-to-cover-20-lakh-farmers/73843355
https://energy.economictimes.indiatimes.com/news/renewable/budget-2020-govt-expands-pm-kusum-scheme-for-solar-pumps-targets-to-cover-20-lakh-farmers/73843355
https://energy.economictimes.indiatimes.com/news/renewable/budget-2020-govt-expands-pm-kusum-scheme-for-solar-pumps-targets-to-cover-20-lakh-farmers/73843355

The authors C ) o

Anas Rahman | @rahManPage
anas.rahman@®ceew.in

Anas is a Programme Associate at CEEW working on solar-powered irrigation and energy access for rural
livelihoods. He is a Prime Minister's Rural Development Fellow and an alumnus of the Tata Institute of Social
Sciences and IIT Madras.

Abhishek Jain

abhishek.jain@ceew.in | @ajainme

As a Fellow at CEEW, Abhishek built and leads its practices on energy access, rural livelihoods, and sustainable

food systems. He also directs 'Powering Livelihoods', a USD 3 million initiative. He co-conceptualised and leads
CEEW's flagship research, Access to Clean Cooking Energy and Electricity — Survey of States. He is a Chevening
Fellow and an alumnus of the University of Cambridge and IIT Roorkee.

Copyright © 2021 Council on Energy, Environment and Water (CEEW).

Open access. Some rights reserved. This work is licensed under the Creative Commons
@ @ @ @ Attribution Non-commercial 4.0. International (CC BY-NC 4.0) license. To view the full license, visit:

www.creativecommons.org/licenses/by-nc/4.0/legalcode.

Suggested citation: Rahman, Anas, and Abhishek Jain. 2021. Can Chhattisgarh Further Equity, Prosperity, and
Sustainability through Solar Pumps? Indications from a Beneficiaries' Survey. New Delhi: Council
on Energy, Environment and Water.

Disclaimer: The views expressed in this issue brief are those of the authors and do not necessarily reflect the
views and policies of Council on Energy, Environment and Water.

The views/analysis expressed in this report do not necessarily reflect the views of Shakti
Sustainable Energy Foundation. The Foundation also does not guarantee the accuracy of any data
included in this publication nor does it accept any responsibility for the consequences of its use.
For private circulation only.

Peer reviewers: Mandvi Singh, Technical Expert, Deutsche Gesellschaft flr Internationale Zusammenarbeit (GIZ)
GmbH; Shilp Verma, Senior Researcher, International Water Management Institute; and Kanika
Balani, Programme Associate, CEEW.

Organisations: The Council on Energy, Environment and Water (CEEW) is one of Asia's leading not-for-profit
policy research institutions. The Council uses data, integrated analysis, and strategic outreach
to explain — and change - the use, reuse, and misuse of resources. It prides itself on the
independence of its high-quality research, develops partnerships with public and private
institutions, and engages with wider public. In 2021, CEEW once again featured extensively across
ten categories in the 2020 Global Go To Think Tank Index Report. The Council has also been
consistently ranked among the world's top climate change think tanks. CEEW is certified as a
Great Place To Work®. Follow us on Twitter @ CEEWIndia for the latest updates.

Shakti Sustainable Energy Foundation seeks to facilitate India's transition to a sustainable energy
future by aiding the design and implementation of policies in the following areas: clean power,
energy efficiency, sustainable urban transport, climate change mitigation and clean energy
finance.

For queries contact

COUNCIL ON ENERGY, ENVIRONMENT AND WATER (CEEW)

Sanskrit Bhawan, A-10, Qutab Institutional Area
Aruna Asaf Ali Marg, New Delhi - 110067, India
T: +91 (0) 11 4073 3300

info@ceew.in | ceew.in | §¥ @CEEWIndia | ceewindia


http://www.creativecommons.org/licenses/by-nc/4.0/legalcode
https://www.ceew.in/
https://shaktifoundation.in/
https://www.ceew.in/
https://twitter.com/CEEWIndia
https://www.instagram.com/ceewindia/?hl=en

