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Rajasthan accounts for 10 per cent  of
India’s land area (342,239 square
km), 5 per cent of the population

and only 1 per cent of water resources – a
major disadvantage for supply of irrigation
water versus agricultural area. Acute
water shortage, erratic rainfall and recur-
ring drought have exacerbated the situa-
tion. Almost every district in the state
faces drought for half of the year. Over 60
per cent of the population depends for
livelihood on agriculture/horticulture, often
affected by low productivity due to unreli-
able and inadequate irrigation. About 70
per cent of the irrigation requirement is
met through wells/tube wells energised
mainly through grid power/diesel genera-
tors. There is a long queue of farmers
seeking grid electricity connections for irri-
gation (about 60,000 farmers). Expansion
of the grid is not feasible in far-flung
areas; almost 70 per cent of the state’s
area is desert. Groundwater levels have
deteriorated rapidly in the last two
decades. Of the 249 blocks, about 200
are in the highly critical zone. Almost 90
per cent of the groundwater is utilised
through flood/furrow irrigation methods at
a water use efficiency of 35-45 per cent.

In order to address these issues, the
state’s horticulture department conceptu-
alised and implemented a solar water
pump systems programme in 2010-11.
The programme has met with considerable
success. The target of installing 50 pumps
in 2010-11 was increased to 500 pumps for
2011-12, 2,200 pumps for 2012-13 and
10,000 pumps for 2013-14. The achieve-
ment was even better. Implementation on a
large scale was initiated in 2011-12 when
14 of the 33 districts were covered. In
2012-13, all 33 districts were covered.

There are plans to install a total of 100,000
solar water pumps in the next five years. 

Innovative aspects
Convergence  of  schemes  and  subsidies:
A large number of central government
schemes are being implemented by the
state’s horticulture department – the
National Horticulture Mission (NHM), the
National Mission on Micro Irrigation, the
National Mission on Medicinal Plants, the
National Bamboo Mission, the Jawaharlal
Nehru National Solar Mission (JNNSM)
and the Rashtriya Krishi Vikas Yojana
(RKVY) – apart from state-level pro-
grammes. These schemes were studied
in detail and finally, the water harvesting
structure programmes for the creation of
surface water resources like farm ponds
and doggies and drip irrigation under the
NHM were combined with the JNNSM,
RKVY and state resources. Functionally,
the JNNSM was the main platform, with
which other schemes were integrated.
The financial resources were tied up – 30
per cent subsidy from the Ministry of New
and Renewable Energy and 56 per cent
subsidy from the RKVY; if the RKVY sup-
port dwindled, the Rajasthan government
promised to fill the gap. Assuming the
cost of a solar pump system at about 
Rs 500,000, the farmer was required to
pay only Rs 70,000.

Decentralisation  of  the  implementation
process  to  the  district  level: Earlier, sanc-
tions, payments, etc. were released from
the state headquarters, but with large-
scale target enhancements, the systems
for issue of sanction, release of funds to
firms, etc. were decentralised and the
district authorities were empowered to
notify the same. The district horticulture

development societies, under the chair-
manship of district collectors, were made
effective to implement the scheme. Initial
reservations at the state headquarter
level were removed with the gradual suc-
cess of the programme and interactions
with field functionaries, collectors and
public representatives. The decentralisa-
tion process freed up the staff at the
state level to concentrate more on poli-
cymaking and policy implementation;
also, the beneficiaries did not have to
approach the headquarters for every
activity related to the programme.

Solar  panel  manufacturers  allowed  to  bid:
While initially, both manufacturers and
suppliers of solar panels and motors were
being considered for bidding, only solar
panel manufacturers were eventually
allowed to bid. This ensured participation
of only serious players. In the overall aver-
age cost of the solar pump system of
about Rs 500,000, solar panels account
for about 80 per cent and the motor and
allied equipment 20 per cent. 

Economic, social and environmental
impact
Impact  on  livelihood  and  other  factors:
The initiative has had a far-reaching posi-
tive impact on the lives of farmers and
their families, and led to the conservation
of scarce resources (groundwater and
energy) and harnessing of clean and free
solar energy. This stand-alone initiative
has been contributing to addressing the
multiple challenges faced by the state,
especially towards the following:

Saving farmers from irrigating during
the night or early morning hours, when
grid power is generally supplied to agri-
cultural consumers.

Success of Rajasthan’s solar water pump programme
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Enhancing the total irrigated area under
cultivation in the state while reducing
groundwater and grid-connected elec-
tricity consumption/requirements by
utilising solar power, which is available
in abundance, and deploying drip-
based micro-irrigation systems on a
large scale.
Addressing some of the most crucial
challenges being faced by the state, the
need for efficient utilisation of water
resources; reducing the gap between
power demand and supply; increasing
the irrigated area, and, therefore, agri-
cultural productivity; harnessing solar
energy resources.
Making agriculture a remunerative
occupation for farmers by replacing
expensive grid power with solar power
and by facilitating the enhancement of
farm productivity.
Saving precious groundwater by
promoting a drip-based efficient irriga-
tion system, which offers 90 per cent
water use efficiency as compared to 30-
45 per cent in the case of the flood/-
furrow method.

Successful deployment of integrated solar
water pumps has increased water avail-
ability for irrigation and cultivable land.
Access to water has increased agricultur-
al production. The crop yield, particularly
horticultural crops, increased substantial-
ly (three to four times) by incorporating
additional agricultural technologies like
greenhouse, poly-net, shade-net and fer-
tigation, and cultivating exotic products
like pomegranate, coloured capsicum
and gerbera flowers. 

Improvement  in  service  delivery  time: The
horticulture department was catering to
only about 50 solar systems in 2010-11,
which increased to about 4,500 units in
2012-13, an escalation 90 times or almost
9,000 per cent. The service time per unit
has reduced correspondingly. 

Electricity  savings: The total installed
capacity reached about 12 MWp during
2012-13. This has resulted in the replace-
ment of grid electricity, generated mainly
through conventional fuels like coal and
gas. Several solar water pumps have
been installed in areas where grid elec-
tricity is unavailable or inadequate.

Irrigation: An estimated 12,000 hectares
of additional land has been brought under
irrigation. With at least two crops every
year as compared with the previous sce-
nario of only one monsoon-fed crop in the
entire year, 24,000 hectares of land has
been irrigated. Several farmers have start-
ed the cultivation of three crops every year
and have migrated to far more remunera-
tive horticultural/cash crops including
vegetables and fruits. 

Water  and  diesel  savings:  The migration
to mandatory drip irrigation (it has at least
twice the water use efficiency vis-à-vis the
furrow method) has saved 48 million
cubic metres of water. Also, 2.4 million
litres of diesel, Rs 24 million in diesel sub-
sidy and Rs 48 million in foreign exchange
have been saved annually.

Carbon  dioxide  emissions: The estimated
emission of 3,480 kg of carbon dioxide has

been avoided owing to the installations. 

Replication potential and the way 
forward 
There is significant potential for cost reduc-
tion with economies of scale, thereby cre-
ating a self-sustaining market with minimal
government support. Solar technology is
foolproof and can be replicated on a large
scale for farmers. The manufacturers may
set up these projects on a build-own-oper-
ate (BOT) basis through government assis-
tance. Large-scale adoption and produc-
tion of solar energy will lead to further cost
reductions. Feasible costing and assis-
tance from the state/central government
will encourage more farmers to opt for the
technology. With the partnership of state
energy departments and corporations, and
private parties, the technology can be
deployed on a large scale. Private entre-
preneurs can invest in agriculture and the
rural sector on a BOT basis. In India, there
is vast scope for replication, with an esti-
mated 200,000 solar pumps (on surface
water or groundwater, at a depth of up to
100 metres and with a capacity of 5 horse-
power) in the next five years. The total
investment requirement, at Rs 500,000 per
system, is Rs 100 billion. 

It is estimated that the Rajasthan initiative,
with 100,000 solar pumps installed in the
next five years, will significantly reduce the
long queues of farmers waiting for elec-
tricity connections, reduce the burden on
electricity distribution companies and
extend irrigation facility for an additional
300,000 hectares of land, resulting in
higher productivity. ■

Year No. of districts Target Achievement Project cost MWp Pump capacity Subsidy Funding
covered (no.) (no.) (Rs million) (Wp) (%) source

2008-09 7 14 14 7.5 0.025 1,800 100 RKVY

2010-11 6 50 34 18.3 0.090 2,200/ 3,000 86 JNNSM and RKVY

2011-12 14 500 1,675 958.6 4.970 2,200/ 3,000 86 JNNSM and RKVY

2012-13 33 2,200 4,000 2,582.9 13.340 2,200/ 3,000 86 JNNSM, RKVY  and state government

2013-14 (projected) 33 10,000 10,000 5,846.9 30.000 2,200/ 3,000 86 JNNSM, RKVY and state government

Source: Department of Horticulture, Government of Rajasthan

Year-wise targets and achievements under Rajasthan’s solar water pump programme


