
Creating sustainable 
livelihood through the 
solar pump program 
– an agricultural 
revolution in Rajasthan

December 2013

Government of Rajasthan

Rajasthan Horticulture Development Society

Prepared by

KPMG India



Content

Foreword           01

2

Executive summary         03

3

The genesis of the  
solar agricultural  
pump market          07

Solar programs and their objectives        08

Importance of solar pumps for an 
agricultural economy         08

Solar pump technology- in brief        09

Emergence of Solar agriculture  
pump application in India         09

Implementation of solar pumps in 
Rajasthan           10

4

Rajasthan: a snapshot         11

Geographical information          12

Demographics           14

Natural resources of Rajasthan         15

Livelihood          16

Agriculture in Rajasthan          16

Energy supply  17

5

Implementation framework — 
solar agriculture  
pump program          19

Building case for solarization         20

Integrated approach —  
solution for irrigation challenges         22

Firming targets           22

Funding requirements and sources         23

Applications for funds          23

Organization to support program 
implementation                            24

Allocating responsibilities  
among various stakeholders         25

Designing of intial programme                  26

Communication plan                           26

Selection and monitoring process            26

Leadership and innovation                          32

Critical success factors of  
the solar pump program                           32

1

Creating sustainable livelihood through the solar pump program - an agricultural revolution in Rajasthan, December 2013

Sample Copy



6

107

98

Rajasthan —  
benefits of the program      33

Benefit to farmers          34

Benefits to the state            39

Annexure      51

Annexure 1: District-wise targets/
achievements         52

Annexure 2: List of  
empaneled suppliers            53

Annexure 3: Subsidies provided  
under the various  
Rajasthan government schemes         55

Annexure 4: Implementation team         56

References         58

Corporate social  
responsibility (CSR) – an 
integral part of the solar  
pump program      47

CSR provisions under the New 
Companies Act, 2013         48

Solar pumps -  
apparent choice for CSR            48

Benefits for companies to  
fund the solar pump  
program through CSR spending         50

Framework for the selection  
of projects for CSR funding           50

Way forward     41

Future plan of Rajasthan         42

Future market creation support  
required to facilitate the  
adoption of the solar  
agriculture program            44

Abbreviations   59

Creating sustainable livelihood through the solar pump program - an agricultural revolution in Rajasthan, December 2013

Sample Copy



List of Tables 

Table: 3.1 - Three phases of JNNSM   08

Table: 3.2 - Year-wise targets and achievements in Rajasthan         10

Table: 4.1 - Installed power capacity in Rajasthan  17

Table: 5.1 - Economic comparison of solar pumps with diesel  
pumps from the farmer’s perspective  20

Table: 5.2 - Economic comparison of solar pumps with  
grid-connected pumps from the farmer’s perspective  20

Table: 5.3 - Economic case for subsidizing solar pumps as a  
substitute for grid-connected pumps  21

Table: 5.4 - Rajasthan's targets and timelines for the solar pump program 22

Table: 5.5 - Funding requirements and sources  23

Tabl: 5.6 - Role of various public agencies in implementing the  
Rajasthan's solar pump program  24

Table: 5.7 - Roles and responsibilities for stakeholders of the  
Rajasthan's solar pump program  25

Table: 5.8 - Eligibility criteria for district, farmers and suppliers  27

Table: 5.9 - Key terms of manufacturers’ contract  28

Table: 5.10 - Key steps involved in the allotment of solar pump systems  29

Table: 6.1- Options available to farmers  34

Table: 6.2 - Comparison of flood irrigation with drip irrigation  35

Table: 6.3 - Summary of benefits of solar pump system  40

 

 List of Figures 

Figure: 3.1 - Solar Water pump system - with Drip irrigation  09

Figure:  4.1 - Location of Rajasthan  12

Figure: 4.2 - Topographic map of Rajasthan  12

Figure: 4.3 - Drought frequency map of Rajasthan  13

Figure: 4.4 - Agro-climatic zones of Rajasthan  14

Figure: 4.5 - District map of Rajasthan  14

Figure: 4.6 - India Solar Resource  15

Figure: 4.7 - Percentage of Cultivators to total workers in Rajasthan  16

Figure: 5.1 - Rajasthan solar pump-set scheme work-flow  29

Figure: 5.2 - Indicative fund flow central subsidy to the state  31

Figure: 5.3 - Indicative fund flow for state subsidy  31

Figure: 7.1 - The Eight-point agenda  42

 

Sample Copy



Foreword
Horticulture, earlier a sub-set of agriculture, is now an independent and one of the fastest growing sectors, especially in India. It 
increases the income level of the rural people, provides attractive employment to the rural youth and adds to the food security in a 
sustainable way. Today, horticulture activities require integration and upgrading technologies. 

Water and energy, the two most crucial input for our farmers, suffer from shortages at the critical stages of agriculture production. 
Optimum use of water is the need of the hour.

The state of Rajasthan, in order to increase the efficiency of irrigation, has taken several steps by adopting of new technologies and 
techniques of micro irrigation like sprinkler, drip, and protected cultivation which are gradually becoming farmers’ lives. Rajasthan is the 
leading state in the use of sprinkler and drip irrigation techniques.

Independent source of environment-friendly energy is the need of the horticulture and agriculture sectors. An analysis and evaluation 
of the water and energy scenario catalyzed us to introduce and implement a unique 'solar water pump program' integrated with water 
harvesting and water saving devices. 

This program blessed the farmers to be the sole producer, owner and consumer of the free gift of nature. Also, farmers are happy 
to irrigate during the day time and to be free from paying for diesel or electricity. It has reduced the queue of people seeking new 
electricity connections. Apart from several climatic and other benefits, the solar pump system has increased cultivable land area and 
agricultural production, while decreasing water-borne diseases in plants, human beings and cattle and water demand through drip 
irrigation and rain water harvesting. Also, such a solar system can be used for alternative purposes like home lighting, agriculture 
implements, small scale domestic industries, and processing of agriculture produce.

Our vision, determination and dedication has resulted in sharp growth curves on many beneficial parameters and success for the 
program, which has now set a direction to the horticulture and solar sector throughout India and, in times to come, across the globe. 
This program, already successfully implemented in Rajasthan, has high potential for replication in other states.

Globally, this program can cause sustainable livelihood leading to food security, clean drinking water, and clean environment - the 
laudable objectives of many UN/US institutions and forums like USAID, UNDP, UNICEF, UNIDO, FAO, World Bank, Asian Development 
Bank, African Development Bank, and European Agencies like KfW, GIZ. Their involvement and support is essential in countries 
like India and under-developed African nations especially those situated on the tropics where solar insolation is high. For instance, 
approximately 80 percent of Liberia's 40 million population depends on agriculture; electricity/grid are either unavailable or scarce. 

Companies and MNCs in India with 2 percent CSR obligations may consider funding 20–50 percent cost of solar pump systems and 
adopt specific villages, districts, states or class of farmers of their choice. 

RHDS appointed PDCOR Ltd, which associated KPMG (India) Advisory Services Private Ltd to assist them in preparing a 
comprehensive evaluation report on Rajasthan's solar pump project for covering the areas like key steps undertaken, learning, critical 
success factors and market creation support required in future. It gives me great pleasure to address their contribution in the form of 
this report “Creating Sustainable Livelihood through the Solar Pump Program —— An Agricultural Revolution in Rajasthan”. I am sure 
this report will provide useful insights to every stakeholder and serve as a valuable guide for any region that wishes to implement the 
solar agriculture pump program.

Innovation never stops. Continuous discussions and dissemination of information for the formulation of policies and the successful 
implementation of this program are essential and this can be achieved through national and international conferences to chart out 
various courses of action.

Our dream is to seek implementation and success of the 'Eight points agenda' - water harvesting, solar pump system, drip irrigation, 
fertigation and automation, production, processing, local markets and finally export - for achievement of a sustainable livelihood.

Dr. Dinesh Kumar Goyal I.A.S
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Special Note

The National Action Plan on Climate Change in June 2008 identified the development of solar energy 
technologies in the country as a priority item to be pursued as a National Mission. In January 2010, the Hon'ble 
Prime Minister of India launched the Jawahar Lal Nehru National Solar mission (JNNSM) with an ambitious 
target of generating 20,000MW of solar power by 2022. The framework of JNNSM laid the foundation for 
the announcement of various schemes and programs by MNRE, not only for establishing large-scale grid-
connected solar power plants but also for installing offgrid/rooftop solar power plants, which also included solar 
water pumps. The first phase of JNNSM has been successfully completed. This is a unique and ambitious 
transformational objective that aims to establish India as a global leader in solar energy by creating policy 
conditions conducive for its rapid diffusion across the country. 

The opportunities in renewable energy are immense, however, so are the challenges. Renewable energy has the 
inherent advantage of being a distributed energy system, but it is also currently costlier than centralized power. 
Hence, there is continuous need for technological innovation, improvement of efficiencies and decreasing 
costs. MNRE visualizes its role as an effective facilitator, intervening through policy and occasionally through 
direct intervention. I am convinced that renewable energy will increasingly play a greater role in meeting the 
development aspirations of a growing economy like India. 

The solar water pump program implemented by the Government of Rajasthan, through its horticulture 
department and the Rajasthan Horticulture Development Society is a unique initiative for helping the farming 
community to improve horticulture and agricultural production by using solar energy resources while utilizing 
water in the most efficient manner through water harvesting and drip irrigation techniques. MNRE congratulates 
the horticulture department for successfully installing about 5,800 solar water pumps across the state within a 
short span of about two years. It is heartening to note that an additional 10,000 solar pumps are planned to be 
installed during 2013–14.

The horticulture department of Rajasthan has prepared with this report titled “Creating sustainable livelihood 
through the solar pump program- an agricultural revolution in Rajasthan”.  This report prepared by KPMG in 
India provides comprehensive information on the solar water pump scheme implemented by the Rajasthan 
Horticulture Development Society and will pave the way for providing sustainable energy solutions to millions of 
rural folks for meeting their agriculture energy requirements with efficient water management systems. Such a 
report is an excellent way to share and disseminate knowledge among those who are engaged in horticulture/
agriculture activities, state nodal agencies, NGOs, societies, corporate, UN and other institutions and their 
teams that could learn from Rajasthan’s successful initiative. I am sure it would also provide an opportunity for 
the deployment of CSR and other alternative fundings for such an innovative and laudable program.

Tarun Kapoor 
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Executive Summary2

The Jawaharlal Nehru National Solar 
Mission (JNNSM) is a transformational 
initiative for solar energy development 
in India. It has brought the focus not only 
on grid-connected solar power plants, 
but also on off-grid applications.The solar 
pump program is part of this initative. 
Erratic grid supply and high cost of diesel 
continue to be some critical challenges for 
farmers. Solar pump sets offer a potential 
solution to this problem. Currently, India 
has an installed base of about 14,000 
solar pumps — Rajasthan has about 40 
percent of the total installed base.

The state faces acute irrigation water 
shortage, erratic rainfall, recurring 
droughts, deteriorating ground water 
levels, heavy dependence on agriculture 
for livelihood, inefficient grid- or diesel-
based irrigation methods and long queues 
to obtain electricity connections. Ironically, 
nature itself seems to have presented 
Rajasthan with an effective solution in the 
form of excellent solar insolation (about 
6–7 kWh/m2/day) with 300–330 sunny 
days in a year.

Rajasthan has successfully installed 
about 5,723 solar pump systems to date 
and targets to install additional 10,000 
solar pump systems in FY2013–14. The 

identified implementing agency for the 
solar pump program in the state is the 
Rajasthan Horticulture Development 
Society (RHDS). This is typically not the 
case in India since the implementation 
agency is generally the renewable energy 
development authority of the state. 

Following are the key steps undertaken by 
Rajasthan toward implementing the solar 
pump program, which may serve as a 
useful guide for any region that wishes to 
implement a similar program:

• Building case for solarization -  The 
first step was to assess the cost-
benefit analysis of introducing the 
solar pump program. The cost of a 
solar pump (say, INR0.44 million for 
a 3 HP pump with a 3kW solar array) 
is about five times than the cost of a 
conventional diesel pump. However, 
solar pumps can almost completely 
mitigate the diesel or electricity cost. 
That’s not all; other benefits of the 
program include the convenience 
of daytime irrigation, reduction in 
environmental pollution, decrease in 
the cost of establishing transmission/
distribution network and an 
improvement in the overall yield owing 
to improved irrigation. The break even 

period for a farmer who is deciding 
between a diesel and a solar pump, 
is about 4 years and one deciding 
between a grid-connected electric 
pump and a solar pump, the break 
even period is about 9 years. Given the 
higher break even periods, there is a 
need for subsidy from the government 
or other sources.

The computations indicate that the 
government, would benefit in the form 
of  a positive NPV of about INR125,000–
150,000 per pump after providing 
subsidy. This would be higher if we take 
into account the savings from social 
benefits of reduction in the greenhouse 
gas emissions, and in current account 
deficit (CAD) on account of foreign 
exchange saved from decreased crude 
oil import, and the positive impact on 
GDP due to employment generation. 
The new sources of funds  that could 
be included for such subsidy could 
be multilateral, bilateral funds or 
contribution  from corporate social 
responsibility (CSR) funds.

• Integrated approach - This includes 
a judicious amalgamation of stand-
alone programs, mobilization of 
stakeholders and the creation of 
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synergies to arrive at a comprehensive 
solution that benefits farmers. The 
horticulture departmment of Rajasthan 
has integrated JNNSM, the National 
Horticulture Mission's (NHM) water 
harvesting structures (WHS) scheme 
and the National Mission on Micro 
Irrigation's (NMMI) drip irrigation to 
provide a composite package to resolve 
the challenge related to irrigation being 
faced by farmers.

• Firming targets - It is essential 
for a state wishing to implement a 
scheme on a large scale to define 
year-wise targets under the scheme 
and also provide timelines to achieve 
these targets. Rajasthan set these 
targets and included them in the chief 
minister’s budget announcements 
to ensure that the initiative receives 
complete support from all stakeholders 
and focused efforts are made at all 
levels.

• Funding requirements - Once the 
targets are set, it is essential to identify 
the funding requirements and sources 
to achieve them. In some cases, the 
availability of funds could determine 
the target. 

• Organization to support program 
implementation - It is important to 
prepare a structure to facilitate the 
implementation of the program while 
funds are being arranged through 
collaboration and interfacing with other 
state/central agencies. An important 
initiative taken by Rajasthan’s 
horticulture department was the 
decentralization of the implementation 
process to district level through 
respective District Horticulture 
Development Society.

• Allocating responsibilities to various 
stakeholders - It is necessary to 
identify responsibilities associated 
with various stakeholders for effective 
coordination among all entities. 
Rajasthan ensured coordination among 
various state government departments, 
Government of India departments 

and other stakeholders (beneficiaries, 
manufacturers, public representatives).

• Designing of the intial program - It is 
important that the initial programs are 
designed and executed well. A state 
can either initiate pilot installations 
using the existing scheme or draw 
learnings from the successful 
installations of solar pumps in other 
states to replicate that model.

• Communication plan -  
A communication strategy includes the 
ways in which the government builds 
awareness on the solution and reaches 
out to farmers to seek applications 
under the program. In Rajasthan, 
key officials from the department 
of horticulutre, including Dr. Dinesh 
Kumar Goyal[1], the then PSHR, made 
extensive field visits to different 
villages and interacted with farmers 
and the field agencies.

• Selection and monitoring process - 
The selection and monitoring 
processes for the solar pump program 
play a vital role in the overall success 
of the program. Rajasthan adopted 
a transparent two-stage e-bidding 
process for the empanelment of 
suppliers. A beneficiary selection 
process was also undertaken in the 
widely advertised campaigns that 
promised equal opportunities to 
farmers. There was a transparent 
mechanism of selection through lots 
in situations where the number of 
applications from farmers exceeded 
the number of pumps available for 
distribution.

• Leadership and innovation - There is 
a requirement for an able leadership 
to drive the program, bring about 
innovation and ensure that all 
government departments, team-
members at the ground level, vendors, 
beneficiaries and other stakeholders 
are committed to the success of the 
program. 

The solar pump system, which is 
at the core of the program, holds 

other components together and has 
significantly impacted the lives of 
farmers, who now enjoy uninterruptted 
and reliable energy in the daytime. All 
beneficiary farmers have even managed 
to save between INR3,000– 67,000 per 
annum on account of using solar pumps 
instead of electric or diesel pumps. These 
savings are likely to accrue over the life 
span of the solar pump, as electricity 
and diesel prices are expected to rise 
continuously. Farmers are saved from 
the hardship of irrigating at night or dawn, 
and from snake/scorpion bites. Women 
farmers, who earlier could not contribute 
to irrigation due to unfavorable timings, 
can now participate independently or 
assist men. 

The solar pump program has witnessed 
unprecedented success partly due to the 
drip irrigation system, as solar pumps 
may not work as efficiently through 
flood irrigation under all conditions. 
Drip irrigation, in turn, has conserved 
water, which could be stored in a 
water harvesting structure. Rainwater 
harvesting has helped farmers in 
diversifying to more remunerative 
horticulture/cash crops. This has brought 
additional land under irrigation which has 
increased their income.

Following are the benefits accrued to the 
government under this program:

• Reduction in the diesel subsidy bill of 
the government 

• Forex savings and reduction in CAD

• Reduction in the burden on distribution 
companies 

• Environmental benefits reduction in 
greenhouse gas (GHG) emissions  

• Positive impact on GDP by increased 
agriculture productivity and water 
conservation 

Going forward, the Government of 
Rajasthan has proposed to MNRE the 
allocation of 100,000 solar pumps system 
in the state over the next few years. The 
state government also aims to intensify 
the process of delivering value to farmers 
through a progressive eight-point agenda. 
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The first three steps of water harvesting, 
solar water pump system and drip 
irrigation would be followed by fertigation 
and automation, production, processing, 
local markets and export. The government 
has already started working in this 
direction.  

In future the market creation support 
required to facilitate adoption of solar 
agriculture program at a large scale could 
include the following:

• Financing -  The availability of 
low-cost financing options,without 
time-consuming procedures can 
substantially reduce the subsidy 
burden on the government. This may 
include funding from multilateral/
bilateral financial institutions or 
specialized lending agencies active in 
the agriculture sector.

• Solar pump program as part of 
corporate social responsibility (CSR) 

- One of the ways of providing capital 
subsidy to the solar pump program 
is by channelizing funds from the 
CSR program of various companies. 
Currently, companies are spending 
1–1.25 percent of their total profit 
on CSR activities. Under the New 
Companies Act 2013, the Government 
of India has mandated that a select 
group of corporates must spend 2 
percent of their profit on CSR activities. 
With the implementation of this Act 
from FY15, funding for CSR programs 
is expected to increase. Since 
environment sustainability falls under 
the purview of CSR activities listed by 
the government, corporates may find it 
wise to allocate funds for solar pumps. 
Assuming that companies allocate 10 
percent of their CSR budget toward 
solar pumps, approximately 18,000 
pumps can be provided to farmers as 
part of CSR initiatives, independent of 
any state subsidy. 

Following are some critical areas 
expected to be impacted by CSR 
funding to the solar pump program:

 – Access to safe drinking water 

 – Enabling education in rural areas

 – Improving livelihood , especially of 
farmers

 – Creating solar energy-based small 
scale industries in villages

 – Environmental benefits

 – Growth of community initiatives

CSR funding to the solar program would 
benefit corporates, as it is likely to 
increase their sales in rural areas, improve 
their brand image and recall while also 
forging strong ties with communities.

• Storage of unutilized solar energy  - 
Solar power generated from panels 
can find several other uses in the 
form of domestic/community lighting, 
drinking water, agriculture implement, 
small-scale domestic industries and 
the processing of agriculture produce. 
Thus, given that the pumping itself 
would not fully utilize energy from solar 
panels, a battery could store  unutilized 
power from panels that can provide 
several other benefits to farmers.

• Community pump program -  The 
use of solar pumps by multiple farmers 
rather than a single farmer would 
prove economical. Under the scheme, 
the solution provider would bear the 
capital expenditure of the solution (with 
suitable subsidy/financing ) and charge 
other farmers based on the quantity of 
water delivered

• Indigenous manufacturing of DC 
pump -  The government should 
take concrete measures to promote 
indigenous manufacturing of DC 
pumps and encourage existing SPV 
module manufacturers to increase 
their capacities. Market assurance and 
certainity to support the solar program 
over the next 10–15 years are required 
to achieve this.

• Improved subsidy administration - 
Currently, there are multiple processes 
at state and central levels that 
constitute the overall subsidy disbursal 
activity. This can be simplified by 
providing state nodal agencies with 
guidelines to conduct the process at 
the earliest. 

• Integration of schemes in the 
country - Integration of relevant 
central and state schemes could be 
considered to provide end-to-end 
solution for farmers’ key issues related 
to irrigation and potable water. Thus 
initiatives on the lines of a 'National 
Mission for Irrigation and Drinking 
Water Through Solar Pump' could be 
considered.

Creating sustainable livelihood through the solar pump program - an agricultural revolution in Rajasthan, December 2013
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The genesis of the solar agricultural 
pump market3
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3.1 Solar programs and their objectives 

The Government of India launched the 
Jawaharlal Nehru National Solar Mission 
(JNNSM)[2] in January 2010, as one of the 
eight national missions under the Prime 
Minister’s National Action Plan on Climate 
Change (NAPCC). The mission aims at 
generating 22,000 MW of solar power 
by 2022. The key objective of the mission 

is to promote ecologically sustainable 
growth while addressing India's energy 
security challenge. 

The program has been envisaged to be 
a three-stage process with targets set 
under each phase as provided in the 
following Table 3-1:

3.2 Importance of solar pumps for an agricultural economy

Solarization of agriculture pump sets is 
an application that is relevant to India. 
The country today has about 18 million 
grid connected pump sets and 7 million 
diesel pump sets. However, erratic grid 
supply and high cost of diesel continue 
to remain problem areas for farmers. 
The consequent poor irrigation results in 
significant yield losses. 

Solar pump system is a potential solution 
to this problem. Solar power, with its 
ability to provide daytime on-demand 
power, can meet the agricultural power 
demand without being connected to 
the grid. The correlation between solar 

power generation and the demand from 
the agriculture category in terms of 
the timing of generation is the highest 
among different consumer categories. 
Moreover, unlike industrial and residential 
consumption, water pumping can tolerate 
a certain level of intermittency in power 
output, which is a characteristic of solar 
power. 

JNNSM is a transformational initiative 
for solar energy development in India. 
It has triggered the development of a 
solar ecosystem in India in the last few 
years. The first phase of the program 
is successfully completed and the 
second phase has already been initiated. 
Besides the national program, several 
state governments have announced 
solar policies to promote the solar sector 
in their respective states. Due to the 
proactive support from the central and 

state governments, the solar power 
installed capacity has seen substantial 
growth in India in the last three years with 
over 2000 MW installed until October 
20131. There has also been a focus on 
off-grid applications, as solar power can 
be tapped on a decentralized basis, which 
can result in savings on establishing 
transmission/distribution infrastructure 
and avoiding the losses associated with 
these processes. The solar pump program 
is a part of this initative.

Table : 3.1 - Three phases of JNNSM

Sr. 
No.

Application Segment
Target for Phase 
1 (2010–13)

Cumulative 
target for Phase 
2 (2013–17)

Cumulative 
target for Phase 
3 (2017–22)

1 Grid solar power 1,100 MW 4,000 MW 20,000 MW

2
Off-grid solar applications 
(includes solar agriculture 
pump)

200 MW 1,000 MW 2,000 MW

3 Solar thermal collectors 7 million sq.m. 15 million sq.m. 20 million sq.m.

4 Solar lighting system 5 million 10 million 20 million

  8

Source: Ministry of New and Renewable Energy (MNRE)

       Energy is one of the main 
reasons for several conflicts 

among countires. While coal, 
oil, natural gas etc. can be 

transported from one country 
to another, solar energy 

cannot, and hence it can help 
in maintaining peace.

Dr. Dinesh Kumar Goyal

1. Ministry of Statistics and Programme Implementation and 
Industry Reports
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3.3 Solar pump technology- in brief

3.4 Emergence of solar agriculture pump application in India

The program for the deployment of 
50,000 solar agriculture pumps was 
initiated by the Ministry of New and 
Renewable Energy (MNRE) in 1993–94. 
However, the costs were prohibitive for 
the large-scale implementation of the 
pumps. The initiative was re-launched 
as part of the off-grid and decentralized 
component of the JNNSM, which 
had a total target of 200 MW for solar 
off-grid applications in Phase I. As part 
of the program, MNRE provides a 30 
percent capital subsidy assistance (on a 
benchmark capital cost of INR190/Wp 
up to 5 kWp for DC pump and 15 percent 
less for AC pump).

Currently, India has an installed base of 
about 14,000 solar agriculture pumps. 
This is concentrated in a few states — 
over 80 percent of these are estimated 
to be implemented in Rajasthan, Punjab, 
Uttar Pradesh, Tamil Nadu, Chattisgarh 
and Kerela. Rajasthan has witnessed 
maximum installations of solar pumps 
among all other states with current 
installation of about 5,723 pumps (around 
40 percent of total installed base).

A solar photovoltaic (SPV) pump system is 
essentially a collection of solar PV panels, 
a motor pump set (surface/submersible 
AC/DC pumps set) and associated 
electronics. In some places, manual or 
passive or auto-tracking systems are 
being used to enhance the performance 
of SPV pump systems.

The SPV motor pumps are available in 
multiple configurations starting from 0.2 
HP to 5 HP and higher, and are suitable 
for water extraction from shallow water 
tables (less than 5 metre) to higher water 
table depths. 

Depending on the water source, an 
SPV pump can be either ‘surface’ or 

‘submersible’. There are two types of 
motor pumps in these categories — AC 
and DC, the latter is largely imported in 
India. While AC technology is now gaining 
acceptance, DC is considered to provide 
wide operating range and, hence, high 
efficiencies. However, there has been 
issues around the after-sales services of 
DC pumps in India, which is restricting 
their success. 

Figure : 3.1 - Solar water pump system - with drip irrigation
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3.5 Implementation of solar pumps in Rajasthan

Rajasthan has taken concrete steps to 
support the solar agricultural program at 
the state level. The installations have seen 
exponential increase with just 14 solar 
pumps being installed in 2008 to current 
installation of about 5,723 pumps. A pilot 
project was undertaken with 14 pumps 
on government farms in 2008–09; 34 on 
farmers’ fields in 2010–11. The program 

targeted unprecedented heights in 2011–
12 for 500 pumps (900 percent increase) ; 
2,200 (340 percent increase) for 2012–13; 
10,000 (354 percent increase) for 2013–14.

The following Table 3-2 presents year-wise 
targets and achievements of solar pumps 
in Rajasthan:

The key objectives of the solar pump program in Rajasthan are:

1. Enhancing irrigated area

2. Increasing productivity of the 
irrigated area

3. Enabling opportunity to farmers to 
diversify to remunerative high-value 
horticulture crops

4. Conserving water through efficient 
drip irrigation technology

5. Narrowing gap between grid-power 
demand and supply

6. Reducing queue of aspirant farmers 
for grid electricity

7. Harnessing solar energy resources

8. Replacing expensive and polluting 
diesel pump-sets

9. Providing irrigation facility to farmers 
in remote locations where grid-
electricity is less likely to be extended 
in near future

10. Saving farmers from the drudgeries 
of night irrigation

11. Making environment sustainable and 
reducing carbon footprint

Figure : 3.2 - Solar agriculutre pump across various states in India (cumulative)

Source: Ministry of Statistics and Programme Implementation and feedback from concerned renewable development authority of 
various states

       Installation of 3536 solar 
pumps in Rajasthan in 2012-

2013 became a national 
record; Editor, Vijaya Ghose, 

presented Limca Book of 
Records certificate to the CM 

of Rajasthan

Mr. Rajendra Singh Khichar
Deputy Director(Agro.), 

Commissionerate of Horticulture
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Table : 3.2 - Year-wise targets and achievements in Rajasthan

Year Project No. of districts Target Achievement

2008–09 Government farms 7 14 14

2010–11 Pilot project 6 50 34

2011–12 First large-scale implementation 14 500 1,675

2012–13 Second set of implementation 33 2,200 4,000

Total 5,723

Source: Department of Horticulture, Rajasthan
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Rajasthan: a snapshot4
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4.1 Geographical information

The Indian state of Rajasthan covers about 10.4 percent of India’s total land with an 
area of about 342,239 square kilometers (sq km) and is the largest state, by area, in the 
country. 

Rajasthan has about 2,08,110  sq km of 
desert land, which is 60 percent of the 
total state area. The north-western tract is 
generally arid and unproductive, although 
its characteristics shift gradually from 
desert in the far west and north-west 
to comparatively fertile and habitable 

land toward the east. This area includes 
the Thar (Great Indian) Desert. The 
south-eastern area lies at a somewhat 
higher elevation than its north-western 
counterpart. Also, the south-eastern area 
is more fertile and has a more diverse 
topography.

  12

1.  http://hetv.org/india/rj/

2. Department of Agriculture, Rajasthan, http://www.krishi.
rajasthan.gov.in/Departments/Agriculture/index_hnd.asp

Figure : 4.1 - Location of Rajasthan1

Figure : 4.2 - Topographic map of Rajasthan2
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The Indira Gandhi Canal is in the northern 
part of the state and it is one of the 
biggest canals of the country and irrigates 
about 10,000 sq km. It helps in arresting 
desertification. The southern part of the 
state is about 225 km from the Gulf of 
Kutch, about 400 km from the Arabian Sea 
and is marked by the Aravalli mountain 
range.

Large tracts of arid and semi-arid central 
and west-central regions of Rajashtan 
witness low and erratic rainfall while the 
fertile northern and southern regions are 
well-endowed with rainfall and are also 
the source of a majority of the state's 
agricultural production.
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3. Disaster Management and Relief Department, Rajasthan 
http://www.rajrelief.nic.in/dFreqmap.htm

Figure : 4.3 - Drought frequency map of Rajasthan3 

Rajasthan receives an average rainfall of 
575 mm (313 mm in the western region 
and 675 mm in eastern) as against a 
national average of 1,170 mm. Further, 
surface water resources in Rajasthan 
are unevenly distributed. The rivers of 
the state are rainfed and identified by 14 
major basins divided into 59 subbasins. 
Major rivers of the state include Luni, 
Chambal, Banas, Kali, Banganga and 
Sabarmati. Most of them flow in the 

eastern and southern parts of the state. 
Moreover, almost 50 percent of the state 
area, i.e. the western arid area, is outside 
any river basin with only 10 percent of the 
total surface water resources. More than 
half of the state’s surface water resource 
is from inter-state transfers.

The state is divided into 10 agro-climatic 
zones and encompasses a majority of the 
area of the large Great Indian Desert (the 
Thar Desert).

   Typically farmers receive 
canal water once every two or 
three weeks; but once a year, 

there is no water for almost 
30-40 days or so, when the 

canals are closed for cleaning 
and maintenance. Over the 

last 10 years or so, there has 
been a steady decline in canal 

water supply, with farmers 
experiencing growing water 

stress for irrigation

Ms Nidhi Prabha Tewari, 
IWMI-TATA[3]
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Groundwater is the major source of 
irrigation in the state. While the north-
eastern region (zones IB and IC) and south-
eastern region (zones IVB and V) of the 
state have high proportion of irrigated area 
from surface water, about 90 percent of 

the irrigated area in the remaining zones 
depends on groundwater. The extent of 
exploitation of ground water in the state is 
135 percent. Only 335 out of 249 blocks in 
the state fall in the safe category.
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4.  Rajasthan Pollution Control Board, State of environment 
report for Rajasthan

5. Section 7.5, Draft Annual Plan 2013-14, Planning department 
of Rajasthan,

6. National Rural Health Mission – Rajasthan http://
nrhmrajasthan.nic.in/Map%20of%20Health%20Facility.
htm

Figure : 4.4 - Agro-climatic zones of Rajasthan4

Figure : 4.5 - District map of Rajasthan6

4.2 Demographics

Rajasthan has a population of 68,621,012 
as per 2011 census. The population has 
grown at a  CAGR of 2 percent in the 
last 10 years. Rajasthan is the eighth 
most populous state in the country and 
constitutes 5.67 percent of the total 
Indian population. The population density 
of Rajasthan is 201 people per sq km, 
lower than the national average of 382 
people per sq km. More than three-

fourth proportion of the total population 
resides in rural areas. The largest cities of 
Rajasthan are Jaipur, Jodhpur and Kota. 

The bulk of Rajasthan’s population consist 
of Indians of various social, occupational 
and religious backgrounds. The state of 
Rajasthan has 33 districts while the local 
government is based on 30 administrative 
districts.
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4.3 Natural resources of Rajasthan

Rajasthan, rich in minerals, enjoys an 
important position on the mineral map of 
the country. It leads in the area of metallic 
and non-metallic minerals by possessing 
19 percent of operational mines in the 
country.

Rajasthan is famous for some important 
metallic minerals, which include lead, 
zinc, copper and tungsten. It is also richly 
endowed with a variety of non-metallic 
minerals. The state has large deposits of 
building stones such as marble, granite, 
sandstone, limestone and slate. It is a 

leading producer of asbestos, soapstone/
steatite, gypsum, rock phosphate, calcite, 
feldspar and clay. Additionally, the state 
has substantial deposits of lignite in 
Bikaner, Nagaur and Barmer districts. It 
also holds vast hydro-carbon reserves. 
The output from the Rajasthan block in 
Barmer contributes to over 20 percent of 
India’s oil production.

Rajasthan is also among the key Indian 
states with abundant wind and solar 
power generation potential. As per the 
Centre for Wind Energy Technology7, 

Rajasthan is estimated to have an 
installable potential of 5,005 MW out 
of 49,130 MW of the entire country8. It 
is blessed with two critical resources 
essential for producing solar power — 
high level of solar radiation per square 
inch and large amount of contiguous, 
relatively flat and undeveloped land. 
Rajasthan is uniquely placed to tap solar 
radiations with 300–330 clear sunny days.
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7. An autonomous research and development institution under 
the Ministry of New and Renewable Energy

8. Potential at 50 m level, assuming land requirement of 9 MW 
per Sq. Km. and 2% land availability for all states except 
Himalayan states, Northeastern states and Andaman 
Nicobar Islands

Figure : 4.6 - India Solar Resource

The average daily solar incidence in 
Rajasthan is about 5 kWh per sq mtr in 
north-eastern hilly areas and 7 kWh per sq 
mtr in western regions. Barmer, Bikaner, 

Jaisalmer and Jodhpur receive the best 
solar radiation in the state.
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9. For FY11-12 at current price, Source: http://data.gov.in/
dataset/capita-net-state-domestic-product-current-prices

10.   Quick estimates for FY11-12, Annual Plan 2013-14, Planning 
Department of Rajasthan

11.   For year 2011-12, Rajasthan agriculture statistics at a glance 
2011-12, http://www.krishi.rajasthan.gov.in/Departments/
Agriculture/AGRICULTURAL_STATISTICS_2011_12.pdf

12. Department of Planning, Rajasthan - http://www.planning.
rajasthan.gov.in/Annual%20plan_1314/chapters/pdf/chap_7.
pdf

13. Census of India, 2011

Figure : 4.7 - Percentage of Cultivators to total workers in Rajasthan13

4.4 Livelihood

Mineral-based, agriculture-based and 
textile industries dominate the Rajasthan 
market. Rajasthan is the second-largest 
producer of polyester fibre and cement 
in India. Several prominent chemical and 
engineering companies are located in 
the city of Kota in southern Rajasthan. 
The state is also known for its marble 
quarries, copper, zinc mines and salt 
deposits in Sambhar Lake. Rajasthan is 
the biggest producer of wool and opium 
in the country. Besides agriculture, 
animal husbandry forms one of the main 
livelihood options for the people of the 

state due to its vast arid and semi-arid 
tracts.  

The state attracts several tourists due to 
its varied artistic and cultural traditions. 
The per capita income, at INR47,506, 
is lower than the national average 
of INR60,6039. The contribution10 of 
agriculture and industry to the Net State 
Domestic Product (NSDP) is 22.5 percent 
and 28.6 percent, respectively, while the 
contribution of the services sector to 
NSDP is at a high of 48.9 percent, driven 
primarily by the large hospitality sector in 
the state.

4.5 Agriculture in Rajasthan

The main food crops include wheat, 
barley, pulses, sugarcane and oilseeds, 
while cotton and tobacco are the state’s 
cash crops. Rajasthan produces a 
substantial quantity of edible oils and is 
the second-largest producer of oil seeds. 
More than 60 percent of Rajasthan’s 
population depends on agriculture/
horticulture — 45.6 percent residents are 
cultivators while 16.5 percent residents 
are agricultural laborers in the state.

The cultivated area is 18.3 million 
hectare11, constituting more than half 
of the total area of the state. Only 
35–38 percent of the cultivated area, 
6.4 million hectare, is irrigated and only 
1.2 million hectare of this area employs 
micro-irrigation techniques. Though the 
average landholding size is 3.96 hectare12, 
productivity is low. The crops are irrigated 
using water from wells and tanks.
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14. Installed capacity of power utilities, September 2013, 
Central Electricity Authority (CEA) 

15. RES comprises Small hydro project, biomass power, Urban 
& Industrial waste power, Wind and Solar energy

16. Load Generation Balancing Report 2013-14, Central 
Electricity Authority (CEA)

17. ARR 2013-14, Rajasthan Electricity Regulatory Commission

18. The gap, on average, between tariff and the cost of supply

Rajasthan faces two unique challenges 
in terms of power generation from the 
conventional sources. First, Rajasthan 
does not have many hydropower projects 
due to the non-availability of large rivers. 
Second, high cost of transportation of 
coal from far-off areas of the country 
accounts for about 50 percent cost of 
energy production. Besides, scarcely 
populated areas such as Jaisalmer, 
which has a population density of just 17 
persons per square kilometer, have high 
cost of grid-connectivity.

Rajasthan required 55.5 billion units 
of base load electricity, out of which 
3 percent was unmet.  It faced a 4.8 
percent deficit in peak demand in 2012–
13. The expected peak deficit is about 12.5 
percent (1,165 MW) in 2013–1416.

Agriculture consumes 38 percent17 of 
the state’s electricity. Power supply is 

interrupted in several villages and is 
mostly available in rotation and at night 
time. Despite the allocation of power 
connections on a large scale, there are 
several households in small villages in 
the Thar Desert, Shekhawati region and 
the tribal-dominated Mewar area, which 
are deprived of electricity. Thus, apart 
from the grid-supply electricity, many 
agriculture pumps are energized by diesel-
generators.

Rajasthan's electricity utilities have been 
facing financial stress and had a revenue 
gap18 of INR4.04 per unit in FY12 — one 
of the highest in the country. Rajasthan’s 
Electricity Regulatory Commission 
has permitted 68 percent tariff hike in 
the agriculture category in FY2013-14 
over FY2012-13, as part of the tariff 
rationalization process to reduce cross-
subsidy requirements.

Table : 4.1 - Installed power capacity in Rajasthan

Ownership 
Sector

Thermal 
(MW)

Nuclear 
(MW)

Hydro 
(Renewable) 
(MW)

RES15 

(MNRE) 
(MW)

Grand total 
(MW)

State 4,419 0 988 30 5,437

Private 2,140 0 0 3,330 5,470

Central 1,178 573 554 0 2,305

Subtotal 7,737 573 1,541* 3,360 13,212

4.6 Energy supply in Rajasthan

Power is a critical input for the economic 
development, and growth in power 
consumption is an indicator of the 
industrial, agricultural and commercial 
growth of a state. The total generating 
capacity available to Rajasthan is 13,212 
MW in September 2013, 5.8 percent of 

India’s total installed capacity. The share 
of thermal energy stands at 59 percent 
with a plant load factor of 69.7 percent 
while hydro power accounts for only 12 
percent of installed capacity14.

Creating sustainable livelihood through the solar pump program - an agricultural revolution in Rajasthan, December 2013
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Implementation framework —  
Solar agriculture pump program

5

Rajasthan has successfully 
installed about 5,723 solar 
pump system as on 30th 
November 2013 and it aims 
to install additional 10,000 
solar pump in FY2013–14. The 
following section provides 
the key steps undertaken 
by the state toward 
implementing the program. 
These initiatives may serve a 
useful guide to other regions 
that wish to implement 
similar programs. 
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5.1 Building case for solarization 

The first step is to execute a cost-benefit 
analysis of the solar pump program. The 
cost is borne essentially because the cost 
of a solar pump system (about INR0.44 
million for a 3 HP pump having 3 kW solar 
array) is about five times higher than that 
of a conventional diesel pump (about 
INR70,000 for a 5 HP pump of equivalent 
water discharge capacity). However, solar 
pumps can almost completely mitigate 
the annual diesel or grid cost. Further, 

there are several benefits such as the 
reduction of environmental pollution, 
reduction in costs of  transmsisoion/
distribution network and an overall 
yield improvement due to improved 
irrigation. Following are some indicative 
cost benefit anlayses of solarizing diesel 
as well as grid-connected pumps from 
the perspective of farmers and the 
government. 

1.  Cost benefits analysis from the farmer’s perspective

Table : 5.1 - Economic comparison of solar pumps1 with diesel pumps  from the 
farmer’s perspective

For a farmer who is contemplating between a diesel pump and a solar pump, if we factor 
annual savings on diesel and improvement in yield2, the break even period is 4 years3. 

Sr. No. Description 2.2 kW system4 3 kW system5

1 Price of a solar pump system6  (INR) 356,872 443,250

2 Price of a conventional diesel pump system (INR) 60,000 70,000

3 Incremental contribution required (INR) (1 – 2) 296,872 373,250

4 Annual diesel expenditure saving7  (INR) 57,200 78,000

5 Benefit of crop yield improvement8  by 10% (INR) 20,000 30,000

6
Total annual benefits (4 + 5) (Escalated at 3 
percent per annum)

77,200 108,000

7 Break even period ( 3 / 6) 4 years

Table : 5.2 - Economic comparison of solar pumps with grid-connected pumps from 
the farmer’s perspective

For a farmer who has to decide between installing a grid-connected electric pump and a 
solar pump, if we include a one-time connection cost and the savings on power at a cost 
of INR0.9 per kWh9, the break even period is about 9 years.

Sr. No. Description 2.2 kW system 3 kW system

1 Price of a solar pump system (INR) 356,872 443,250

2 Price of a conventional electric pump system (INR) 30,000 35,000

3 One-time charge for a 5 HP connection (INR) 70,000 70,000

4 Incremental contribution required (INR) (1 – 2 -  3) 256,872 338,250

5
Annual cost of power consumption10  (INR) 
(Escalated at 5 percent per annum)

2,376 3,240

6
Benefit of crop yield improvement11  by 10% (INR) 
(Escalated at 3 percent per annum)

20,000 30,000

7 Total annual benefits (5 + 6) 22,376 33,240

8 Break even period ( 4 / 7) 9–10 years

Higher break even periods lead to a requirement for subsidy from the government or 
other sources.
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1. For a field with 2 crop cycles and an irrigated area of 3 
hectares

2.   While a scientific assessment on yield loss due to poor 
quality of irrigation has not been done, a high level sample 
survey of farmers reveals that farmers feel that the crop 
yield could easily improve by 10% if required volume of 
water is available. Average production, volume and cash 
crops, INR 0.1mn per hectare per annum

3.   Both, in absence of diesel subsidy and if subsidy were in 
place

4. 2.2 HP pump with 2.2 kW solar array

5.   3 HP pump with 3 kW solar array

6.   Average is taken of the prices of AC surface, AC 
submersible, DC surface and DC submersible SPV pumps, 
with auto-tracker mounting structure and 20 m head. Prices 
as discovered through international competitive bidding by 
Commissionerate of Horticulture, Rajasthan for FY 2013-14 
http://horticulture.rajasthan.gov.in/UploadDocuments/
Empnlment_13_14.pdf

7.   Annual diesel expenditure is calculated as [(2.2 or 3 kW x 6 
hours a day x 200 days per year) / 3 kWh per liter of diesel] x 
INR 65 per liter (Diesel cost is without subsidy)

8.   Annual crop yield improvement is calculated as (INR 0.1mn 
per hectare x 2 or 3 hectare x 10%)

9.   For metered consumers during block hours, Tariff order 
FY14, Rajasthan Electricity Regulatory Commission. Tariff 
escalation assumed at 5% p.a.

10. Annual cost of power consumption is calculated as (2.2 or 3 
kW x 6 hours a day x 200 days per year x  INR 0.90 per kWh)

11.   Annual crop yield improvement is calculated as (INR 0.1mn 
per hectare x 2 or 3 hectare x 10%.

   The techno-economic 
performance of solar pumps has 
been uniformly positive; farmers 

we met could quantify financial 
benefits reaped, with most 

recovering their share of capital 
cost within a year

Ms Nidhi Prabha Tewari, 
IWMI-TATA
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2.   Cost benefit analysis from the government’s perspective

Installations of solar pump systems can benefit the government in the form of 
reductions in carbon emissions, current account deficit (CAD) — on account of foreign 
exchange saved from the import of less crude oil, subsidy outgo (either diesel/power) 
and capital expenditure on electricity grid for grid-connected pumps, besides improving 
GDP owing to yield improvement. 

Table : 5.3 - Economic case for subsidizing solar pumps as a substitute for grid-
connected pumps

Providing power through grids to agriculture pumps is an expensive proposition. 
The one-time cost of extending grid network to farmers is estimated to be about 
INR185,00012 per new connection, coupled with an estimated average cost of electricity 
supply worth INR25,000 per annum per farmer.

Sr. No. Cost of grid power delivery13 2.2 kW system 3 kW system

1
Solar pump subsidy at an assumed 86% of solar 
pump cost (center 30% and state 56%) (INR)

306,910 381,195

2
Saving of upfront cost of electricty connection / 
infrastrucutre (INR)

185,000 185,000

3
Total incremental investment by the government 
(1 – 2)

121,910 196,195

4 Average cost of electricity supply14 (INR/kWh) 5.97 5.97

5
Transmission and distribution (T&D) losses 
(percent)

20 20

6
Financial impact of T&D losses (INR/kWh)  
(5.97 x 20%)

1.19 1.19

7
O&M cost of power transmission and LT network 
(INR/kWh)

0.66 0.66

8 Electricity tariff paid by the farmer (INR/kWh) 0.90 0.90

9
Total cost of power at customer end (INR/kWh) (4 
+ 6 + 7 – 8)

6.92 6.92

10
Annual cost of supplying power to the farmer15  
(INR) (Escalated at 5 percent per annum)

18,279 24,926

11
Net Present Value (NPV) to the government16  (INR) 
(For  pump life of 25 years; cash flows discounted 
at a rate of 10 percent)

129,414 146,520

Thus, the government would earn savings on NPV terms even if it  provides subsidy 
and does not account for various other savings such as the social benefits of reducing 
greenhouse gas emissions, curbing CAD on account of reduced coal import and the 
economic impact of employment generation. 

Economic case for subsidizing solar pumps as a substitute for diesel pumps

There is a burden on the government on account of diesel subsidy. Moreover, there 
is a social cost of greenhouse gas emissions and impact on CAD on account of crude 
oil import. On the other hand, there are several advantages of solar pumps, such as 
contribution to GDP by improving yield and generating more employment opportunities 
in the solar industry (which will also result in increased taxation revenue).
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12. INR 90,000 for 11 kW Sub-station structure cost, INR40,000 
for 25 kVA transformer with meter cost and INR 55,000 
for 11 KV Line per consumer assuming 5 pole average 
requirement 

13. KPMG Analysis based on Distribution Utility filings

14.   Tariff order FY13-14, Rajasthan Electricity Regulatory 
Commission (RERC)

15.   Annual cost of supplying power to the farmer is calculated 
as (2.2 or 3 kW x 6 hours a day x 200 days per year x INR 
6.92 per kWh)

16. At a discount rate of 10% ; Pump life of 25 years is assumed
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5.2 Integrated approach — solution for irrigation challenges

Various programs are already being 
implemented to benefit farmers. An 
integrated approach implies providing an 
end-to-end solution to challenges around 
irrigation by judiciously combining stand-
alone programs, mobilizing stakeholders 
and creating synergies to formulate a 
comprehensive solution strategy.

This approach can help in enhancing 
irrigated area in the state, which would 
give farmers opportunity to diversify to 
remunerative high-value horticulture 
crops. This would not only increase 
productivity but would also improve the 
livelihood of the rural population.

In Rajasthan, the following programs 
were being implemented for farmers 
before the introduction of the solar pump 
program:

1. The Rashtriya Krishi Vikas Yojana 
(RKVY[4])

2. The National Horticulture Mission’s 
(NHM [5]) water harvesting structures 
(WHS) scheme

3. The National Mission on Micro 
Irrigation’s (NMMI[6]) drip irrigation 
scheme 

The subsidy provided under the identified 
schemes are listed in Annexure 3. The 
central government (MNRE) has provided 
a capital subsidy outlay of 30 percent per 
solar pump under the JNNSM scheme.

The identified  implementing agency for 
the solar program was the'Rajasthan 
Horticulture Development Society 
(RHDS)'. This is typically not the case, as 
generally the implementation agency 
is the renewable energy development 
authority of the state. Dr. Dinesh Goyal, 
the then PSHR, integrated various 
schemes of the state with the solar 
program and proposed the following 
package for the farmers opting for the 
solar pump program:

1. Farmer to get the following subsidy on 
solar pumps:

a. 30 percent from JNNSM (capacity in 
the range of 200W – 5 kWp)

b. 56 percent up to 3kWp solar array 
(3HP pump) from RKVY and/or state 
resources

c. The Government of Rajasthan (GoR) 
also assured of bridging the gap if 
support from RKVY dwindles

2. Drip irrigation system made mandatory 
with solar pumps for which subsidy is 
provided from NMMI.

3. Facilty of water harvesting  structure 
necessary  (harvesting/storage 
structure/ground water up to 75 m)

The key benefits of integration are:

a. A harvesting structure ensures round 
the year availability of water, which 
facilitates hi-tech crop irrigation.

b. A solar pump system helps increase 
energy access for farmers and 
provides sustained energy for 
pumping water — increase in 
cultivated land and, thus, increase in 
agriculture production

c. Conserves water through efficient 
drip irrigation technology

5.3 Firming targets 

To implement a scheme on a large scale, a state should ideally firm up its annual targets 
under the scheme and also provide timelines for achieving these targets. 

Rajasthan had fixed the following targets and timelines for the solar pump program:

Table : 5.4- Rajasthan's targets and timelines for the solar pump program

Year Project No. of district Target

2008–09 Government farms 7 14

2010–11 Pilot project 6 50

2011–12
Solar 

 agriculture pump  
program

14 500

2012–13 33 2,200

2013–14 33 10,000

 

Targets for all the 33 districts in the state were determined for 2012–13; this is provided 
in Annexure 1. The targets were included in the chief minister’s budget  
announcements [7] [8] [9] to ensure that the initiative receives complete support from all 
stakeholders and focused efforts are made at all levels.
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17. around 4000 solar pumps installed till November 2013  

5.4 Funding requirements and sources

Once the targets are set, it is essential to identify the funding requirement as well as 
funding sources. In some cases, the availability of funds could determine the target.

The following Table 5-5 lists the funding requirement and sources under these schemes:

Table : 5.5- Funding requirements and sources

Year Target Achievement
Pump 
capacity 
(Wp)

MWp
Project 
cost (INR 
crore)

Total 
subsidy

Funding 
source

2008–09 14 14 1800 0.025 0.75 100% RKVY

2010–11 50 34
2200/ 
3000 0.097 1.83 86%

JNNSM, 
RKVY

2011–12 500 1,675
2200/ 
3000

4.967 95.86 86%
JNNSM, 
RKVY

2012–13 
(in-
progress)

2,200 4,50017 
2200/ 
3000

13.340 258.29 86%
JNNSM, 
RKVY, 
State

2013–14 
(projected)

10,000 -
2200/ 
3000

30.000 584.69 86%
JNNSM, 
RKVY, 
State

 

Source: Department of Horticulture, Rajasthan

5.5 Applications for funds

Once the funding requirements for a 
particular target have been identified, 
the department should seek approval 
for grant of subsidy from the concerned 
authorities.

Rajasthan’s horticulture department 
made the following proposals for subsidy 
requirement:

• It has proposed MNRE to provide 
assurance for 30 percent of the subsidy 
amount for the installation of solar 
agriculture pumps in the state. The 
subsidy is released to RHDS through 
RRECL.

• It has also requested RKVY’s State 
Level Sanctioning Committee (SLSC) 
for Government of India (GOI) 
resources and the state’s finance 
department for the state resources. 
The RKVY is an additional and almost 
untied source of funding for state 
schemes. The horticulture department 
successfully obtained funds from the 
RKVY once the solar pump program 
started delivering significant progress.
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5.6 Organization to support program implementation

It is important to establish a robust 
organizational structure to facilitate 
the implementation of the program, as 
funds are arranged through collaboration 
and interfacing with other state/central 
agencies.

An important initiative taken by the 
Rajasthan horticulture department 
was the decentralization of the 
implementation process to district level. 
Earlier, sanctions and payments were 
released from the state headquarter, 
but they were decentralized with large-
scale enhancement of targets; power 
was awarded to district authorities. 
Thus, District Horticulture Development 
Societies (DHDSs), under the 
chairmanship of district collectors, were 
empowered to implement the scheme. 
Initially, there were some reservations at 

the state level, but the gradual success 
of the program and interactions with 
field authorities, collectors and public 
representatives clarified apprehensions 
at the state headquarter level. The 
decentralised process also allowed the 
skeleton staff at the state-level to focus 
on formulation and implementation of 
policies; beneficiaries, too, no longer 
have to visit the state capital for every 
task pertaining to the program’s 
implementation.

Rajasthan ensured coordination 
among various state government 
departments, Government of India 
departments (as provided in the 
Table 5-6 below) and stakeholders 
(beneficiaries, manufacturers and public 
representatives). 

Table : 5.6- Role of various public agencies in implementing the Rajasthan's solar 
pump program

S. No. Public agencies Role

Central agencies

1 GOI Provides fund through MNRE, NHM, NMMI and RKVY 

2 MNRE
Allocation of subsidy to the state under JNNSM for the 
solar agriculture pump program

State departments

3 Chief Minister’s Office Program approval and budget allocation

4 Chief Secretary’s Office Approval for implementation of the solar pump scheme

5 Horticulture 

• Nodal agency for the implementation of the solar pump 
scheme

• Proposal and finalization of targets

6 Agriculture 

• Nodal agency for RKVY funds

• Assisting the horticulture department with scheme 
implementation

7 Planning Allocation of plan fund to various departments

8 Energy/RRECL

• Routing of MNRE subsidy to the horticulture department

• Physical verification of installed pump and confirmation 
of technical parameter in the execution of the program

9 Finance Sanctioning of state funds in case of requirement
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5.7 Allocating responsibilities among various stakeholders

It is necesssary to identify responsibilites associated with various stakehlders for 
effective coordination among all entities.  

Besides collaborating with various department, RHDS  identified the following roles and 
responsibilities for the key stakeholders of the program:

Table : 5.7- Roles and responsibilities for stakeholders of the Rajasthan's solar 
pump program

S. No. Stakeholders Role

1

RHDS and 
various 
government 
entities

a. Agreement with manufacturers for the execution of project for the 
supply of SPV pump system

b. Identification of beneficiaries

c. Disbursal of government incentives

d. Monitoring the project’s efficacy

2. Farmers

a. Providing space and water arrangement/tank for the installation of 
the SPV pump system

b. Signing a tripartite agreement to avail subsidy

c. Farmer’s share payment of the system to the RHDS/supplier

d. Routine maintenance of the system

3.
Manufacturer/
supplier

a. Supplying the complete SPV pump system on the site as per 
JNNSM technical specifications for the solar pump system

b. Installation and commissioning of the system, its maintenance, 
providing maintenance guarantee for five years as well as 
additional after-sales service for five years

c. Establishing a customer care center and toll free number and upload 
the data on departmental website (in process)
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5.8 Designing of initial program

It is important that the initial programs 
are designed and executed satisfactorily, 
as  successfully operating installations 
foster confidence among stakeholders. 
Conversely, a substandard quality 
installation makes the entire community 
apprehensive about the program.

A state can either initiate pilot installations 
using existing scheme or draw learnings 

from the successful installations of solar 
pumps in other states to replicate that 
model. Rajasthan started the designing of 
the intial program with  pilot installations 
and scaled it up in just 1–2 years by 
incorporating innovative initiatives.

5.9 Communication plan

Communication plan includes the ways 
in which the government can spread 
awareness on the solution and reach out 
to farmers for seeking applications under 
the program. This plays an important 
role in educating farmers about the solar 
pump solution and its benefits, such as 
enhancing yield and saving fuel. This could 
help people trust more in the product and 
encourage farmers to invest part of their 
household savings to purchase it.

In Rajasthan, key officials from the 
department of horticulutre, including 
the then PSHR (presently ACH), made 
extensive field visits to different villages 
and interacted with farmers. The scheme 
was widely popularized by RHDS, DHDS, 
collectors and public representatives. 
DHDS organized widely advertised 
campaigns for farmers for awareness, 
preparation and sanctioning applications.

5.10 Selection and monitoring process

The selection process includes the following:

Rajasthan has implemented the above mentioned steps in the following manner:

   We have done extensive 
field visits to create awareness 

among farmers. We have 
continously interacted with 

farmers and explained them the 
advantages of water harvesting, 

solar pump and drip irrigation

Mr. Banwari Lal Jat, 
Assistant Director,  

Horticulture Department
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1   Eligibility criteria for district, farmers and suppliers

Table : 5.8 - Eligibility criteria for district, farmers and suppliers

S. No. Particular Eligibility criteria

1 District18

1. Water Harvesting Structure (WHS)

2. Orchards

3. Drip irrigation

4. Protected cultivation/drip cultivation

2 Beneficiary/ farmer

1. Owner of at least 0.5 ha land

2. Irrigation with drip system

3. Owns water harvesting/storage structure/ground water up 
to 75 m

4. Should be an adopter of hi-tech agri-horti activities

3 Manufacturer/supplier[10]

1. Must be manufacturer of SPV panel/module

2. Turnover > INR10 crore  in any one year of the last three 
years

3. Experience of at least three years in SPV field, supplying 
and commissioning of SPV pump systems

2   Empanelment of manufacturer/supplier

a. Empanelment process

The empanelment of suppliers was 
conducted through a transparent 
e-tendering process, which comprised 
a two-stage bidding[11] - technical and 
financial - mechanism. The first stage 
of evaluation is technical wherein a 
bidder’s eligibility, experience and 
turnover are verified. The process 
allows only solar panel manufacturers 
to bid; consortium or system integrator 
bidding processes are not allowed. 
These conditions permit bidding 
only by technologically proven panel 
manufacturers that possess appropriate 
resources to efficiently maintain the 
systems. 

The financial forms for the selected 
entities are opened. Entity with the 
lowest finanical quote (L1) is  declared 
as lowest-evaluated bid. Other bidders 
make supply offers to the government 
at the L1 price. RHDS may award 
the empanelment to a single firm or 
multiple eligible firms.

Fifteen manufacturers have been 
empanelled for 2013–14 (the list has 
been provided in Annexure 2). The 
scope of work of the suppliers includes 
construction/supply of the following:

a. Supply and installation of SPV pump 
system at the site

b. Mechanical support: system 
supported on six legs entrenched 
through civil structure to bear wind 
load and protect from attack by cattle. 

c. Auto tracker (optional)

d. Outlet of 100 W for lighting during 
pump operation

e. One home lighting system, an 
integral part of the system

f. Insurance of the system

g. Guarantee for five years free of cost 
plus AMC for the next five years at 
farmer’s cost

b. Supplier selection by beneficiaries 

Beneficiaries, who are approached by 
almost all the short-listed suppliers, 
are free to decide which manufacturer-
cum-supplier to choose. A thorough 
interaction between a beneficiary and 
prospective supplier indirectly imparts 
technical knowledge to the beneficiary 
and also makes him aware of after-sales 
arrangements.
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18. From 2012-13, all districts of Rajasthan have been included 
in the solar pump program 
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c.   Key terms of manufacturers’contract include:

Table : 5.9 - Key terms of manufacturers’ contract

S. No. Particular Key terms of contract

1 Installation

a. Supplying the complete SPV pump system at site as per JNNSM 
technical specifications for the solar pump system

b. Supplier to produce I-V curve for every panel at the time of billing/
supply for pre-dispatch/after supply random testing

c. Installation and commissioning of the system

d. Grouting of the system as per drawing

2 Insurance 

a. Insurance of the system against fire and burglary during the 
guarantee period

b. Assist the beneficiary to file insurance claim to bring the claim to a 
final settlement

3 Maintenance[12] 

a. Guarantee period of five years and after-sales services up to 10 
years, including during the guarantee period. Beneficiaries to bear 
the cost of maintenance after the guarantee period 

b. The cost of spare parts is included in the five years AMC after five 
years of warranty period.

c. Arrange quarterly inspections of solar pump units. The supplier 
company is also required to submit a maintenance plan

d. Stock adequate spare parts so that unit becomes operational within 
five days of complaint

e. Complaints about fault(s) received by dak, telephone, fax, email or 
any other communication method shall be attended to within three 
working days by visiting the site

4 Others

a. Manufacturer should have an after-sales network in all the districts 
of Rajasthan

b. Impart training to users on the system maintenance

c. The firm is also required to establish a customer care centre and 
toll-free number and upload the data on the department website as 
mandated by RHDS. If the supplier has commissioned 100 or more 
units in a district, it shall establish customer care centre at that 
district headquarter with due intimation to all stakeholders
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3   Process for allotment of solar pumps

Based on the above chart, key steps  involved in the allottment of solar pump systems are stated  in the following Table 5-10:

Table : 5.10 - Key steps involved in the allotment of solar pump systems

S. No. Key steps Owner Details

1.
Awareness 
campaigns

Assistant Director 
of concerned 
district, dept. Of 
horticulture (ADH)

• Applications from beneficiaries are obtained through widely-advertised campaigns that can be accessed 
by all farmers, who enjoy equal opportunity. 

2.
Application 
from farmers

ADH

• Farmers are required to submit INR10,000 as registration fees through a bank demand draft. For farmers 
whose applications are accepted, this amount is adjusted later toward their share of payment for solar 
pump. No cash transaction is made among the beneficiary, RHDS or the manufacturer

• In case of farmers whose applications are rejected, the registration amount is refunded within one month

3.
Scrutiny of 
application

District officer in 
charge

• Communicating to farmers the shortcomings in their applications.

4.
Short 
listing of 
applications

ADH
• Application shortlisted on the first-come-first-serve basis or lottery if applications exceed the target

• Administrative approval to successful farmers and list declared publicly

5.
Suppliers 
approach 
farmers

Farmer/dealer/
manufacturer

• Farmers are approached by empaneled manufacturers with information on their product and services

6.

Consent to 
submit quote 
on farmer’s 
behalf

Farmer/dealer/
manufacturer

• Farmers select a manufacturer and give consent to submit quote on his behalf
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S. No. Key steps Owner Details

7.
Supplier submit quote 
to ADH

Farmer/dealer/
manufacturer

• Manufacturer/dealer submits quotes to ADH after receiving the farmer’s consent

8. Acceptance of quotation ADH • ADH accepts quotation on behalf of the farmer and processes it

9.
Administrative sanction 
and its communication

ADH • ADH processes famer quotation and provides sanctions

10.
Letter to farmer for his 
share

ADH

• Farmer receives letter from ADH about his contribution

• Farmer deposits balance share (INR60,000) either to DHDS or to the manufacturer

• If manufacturers receive the share from farmers, they communicate it to DHDS

11.

Issuance of work 
order and payment of 
application money to 
manufacturer

ADH

• Once the farmer’s share is received directly or communication from manufacturer on farmer’s share 
is received, ADH issues work order to the manufacturer 

• INR10,000 is paid as application money to the manufacturer (if farmer’s share is deposited with 
DHDS, then this is also released along with INR10,000) – 14 percent fund released to manufacturer 
at this stage

12.

Updating material 
assembled and request 
for pre-dispatch 
inspection 

Manufacturer • Upon receiving the work order, manufacturer requests DoH for a pre-dispatch inspection

13.
Pre-dispatch inspection 
executed

DoH • Officials of DoH conduct pre-dispatch inspection

14.
Material dispatched to 
beneficiaries 

Manufacturer • After inspection, manufacturer ships material to beneficiary and updated DoH

15.
Farmers receive material 
from manufacturer

Farmers • Farmers receives material and stores it safely for installation

16.
Physical verification of 
material supply 

Official of DoH • Officials of DoH conduct physical verification of material supplies to the farmer

17.
Release of 36 percent  
funds to manufacturer

ADH
• DoH provides status report to ADH about material shipped and ADH releases 36 percent fund to 

manufacturer

18.
Installation and status 
information 

Manufacturer
• Manufacturer installs the system at the farmer’s site.

• Manufacturer provide installation and status information to ADH 

19. Physical verification DoH, RRECL • Officials of DoH and RRECL conduct physical verification of the operational solar pump system

20.
Release of balance funds 
to manufacturer after 
successful installation 

ADH • Balance fund (50 percent) is released to the manufacturer

21. Utilization Certificate 
Manufacturer/
ADH/DoH

• Manufacturer receives final settlement and issues the Utilization Certificate to ADH

• ADH issues Utilization Certificate to DoH and DoH to GoI

22.
Update in database and 
monitoring

ADH • Update in database and MIS report
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4   Release of funds

The following flowchart illustrates the indicative flow of funds during the solar pump program:
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Figure : 5.2 - Indicative fund flow central subsidy to the state

Figure : 5.3 - Indicative fund flow for state subsidy

5   Monitoring of installations

The performance of operational solar 
pumps is currently being monitored 
on the basis of feedback. However, 
to facilitate effective and continuous 
monitoring of the program, the 
horticulture department of the 
Government of Rajasthan intends to 
develop an end-to-end web-based 
software for ’Online Service Delivery 
and Monitoring System for solar pump 
distribution under Solar Misison Program’. 
A web-based 43 column MIS[13] is being 
approved for development in 2013–14 . 

This database shall be maintained 
by manufacturers, district and state 
authorities.  This will not only improve 
the service delivery mechanism of the 
solar pumps to be distributed among 
the farmers of the state but will also 
make effective monitoring possible. 
The department is also considering 
implementing the SCADA (supervisory 
control and data acquisition) system for 
remote monitoring of solar pump system.
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6   Training

The increase in income acts as a strong 
economic incentive for end-users to 
keep the systems operational. Farmers 
are being further motivated through 
awareness and training to keep the 
system in order.

The government has created a training 
institute under the public-private 
partnership model, called the International 
Horticulture Innovation and Training 
Centre (IHITC, Jaipur), to impart training 

related to horticulture and agriculture 
activities. As per the then PSHR order 
dated 16 August 2013 (D.O. No.PS/
PSH/2013), farmers will be trained at 
IHITC for at least three days. This training 
program is expected to begin from 1 
April 2014. The department, through 
IHITC, plans to train about 16,000 farmers 
in using solar water pump systems 
and 1,500 farmers in fertigation and 
automation.

5.12 Critical success factors of the solar pump program

Following are the critical success factors 
for large-scale implementation of the solar 
pump program:

1. Integrated approach: providing 
end-to-end solution to the challenges 
concerning irrigation, such as water 
harvesting, energy to draw water and 
efficient irrigation

2. Support to the program on a large scale 
by converging various central schemes

3. Implementing scheme by the 
appropriate department, which 
understands issues and requirements 
of beneficiaries well. For example, 
in Rajasthan, the department of 
horticulture took the intiative of 

implementing the solar agriculture 
program 

4. Interfacing and coordination among 
various state government departments, 
Government of India departments and 
stakeholders

5. Decentralising the implementation 
process to the district level

6. Creating awareness by interacting 
closely with beneficiaries 

7. Empowering and actively involving 
beneficiaries at various stages of 
implementation

5.11 Leadership and innovation

The program requires intensive on-site 
engagement of large workforce at various 
levels and across geographies. It is 
imperative to get commitment on the 
vision and plan, as discussed above, from 
all the stakeholders. The top leadership 
must ensure that: 

• Proven and motivated personnel are 
identified for the implementation of the 
program

• The team understands and identifies 
with the overall aim of the program

• The information is shared in a time-
bound and user-friendly manner with all 
the stakeholders

• Clear targets and performance 
indicators are identified

• Proper communication channels, 
especially with ground-level team 
members, are established and their 
concerns are addressed in a timely 
manner

• Requisite expertise and resources are 
made available periodically to assist the 
team

• The team is kept motivated, despite 
challenges and apparent failures. This 
can be achieved  if the leadership 
is actively involved in ground-level 
activities, appropriately delegates work, 
extends reasonable independence 
to the team, appreciates the team’s 
efforts, shares achievements with 
all team members and maintains 
transparency by keeping the team 
abreast with all the issues

• The leadership adopts a flexible and 
innovative approach to safeguard itself 
against unforeseen circumstances

• An atmosphere for sustained political-
will is created

The details of the team, led by Dr. Goyal, 
which was involved in the large-scale 
implementation of the solar pump 
program in Rajasthan are provided in 
Annexure 4.
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Rajasthan — benefits of the program6
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6.1 Benefit to farmers

Farmers were offered a package of water 
harvesting infrastructure, solar agricultural 
pump system and drip-irrigation system. 
Those who availed this subsidized 
package have benefited on several 

accounts, as the package addresses the 
two most fundamental requirements of 
modern agriculture — water and energy.

Water harvesting

The water collected in individual/
community farm ponds, ‘Diggi1’ and ‘Jal 
Hauz — pucca2’ storage tanks during the 
monsoon is used for irrigation, drinking, 
livestock and other domestic purposes. 
Stored water is used for second crop 
in winters, effectively resulting in an 
estimated 17,1693  hectare of additional 
land under irrigation. Many farmers even 
have three crops and they have diversified 
to more remunerative horticulture/

cash crops like pomegranate, colored 
capsicum, gerbera flowers, orange, date 
and icebox melons. Thus, rainwater 
harvesting alone has more than doubled 
the per capita income of many such 
farmers. Other benefits include low cost 
flow irrigation, concentration of silt and 
minerals to fertilize soil in the command 
area and reduction in soil erosion.

Convenience of reliable energy for pumping

The solar pump system, which is 
at the core of the program, holds 
other components together and has 
significantly impacted the lives of farmers. 
A solar pump costs almost the same as a 
conventional pump to farmers, who also 

save on diesel/electricity, as the solar 
pump’s operational cost is minimal.The 
farmer enjoys uninterruptted and reliable 
energy in the daytime. The following Table 
6-1states the three options available to 
farmers: 

Table : 6.1 - Options available to farmers

S. No. Fuel source
Fuel consumed per 
pump per annum

Cost of the fuel 
(INR per unit)

Total annual 
cost (INR)

1 Grid electricity (coal/gas/hydro) 3,600 kWh 0.90 per kWh 3,240

2 Diesel 1,200 liter 56.0 per liter 67,200

3 Sun N/A Zero Zero

Thus, each beneficiary farmer saves about 
INR3,000–67,000 per annum on account 
of solar pumps, depending on the type 
of pump being used before conversion. 
These savings would only increase in 
the next 20–25 years, which is the life of 
a solar pump system, on account of the 
rising electricity/diesel prices in real as 
well as nominal terms.

The following benefits have been reported 
and verified by multiple independent 
agencies4 [14]

1. In areas where grid-connectivity is 
available but about 60,000–70,000 
applications were pending at any point 
of time and for as long as five years,  
farmers are relieved of the delays 
in getting electricity connections 
to energize their pumps. Pending 
applications for electricity connections 

have decreased significantly in these 
areas.

2. In areas where grid-connectivity is 
available and electric pumps have 
been replaced with solar pumps, 
farmers are saved from the hardship 
of irrigating at night or dawn when 
the grid power is most often supplied 
to agriculture consumers. Besides 
getting rest, farmers no longer require 
light for irrigation and do not fall prey 
to scorpion or snake bites. Women, 
who earlier could not assist in irrigation 
due to unfavorable timings, can now 
participate independently or assist men.

3. In areas where farmers have replaced 
diesels pumps with solar pumps, 
farmers now do not need to worry 
about tough logistics of repeatedly 
procuring diesel from far-flung markets 
to fuel their pumps.

  34

1. Farm pond with capacity of from 400,000 liter to 800,000 
liter

2.   Cemented Water storage tank with typical capacity of 
200,000 liter

3.   For 5,723 pumps and 3 hectare of irrigated land per pump

4. Institute of Public Auditors of India; IWMI-TATA Water 
Policy Program, “Solar Irrigation pumps – The Rajasthan 
Experience”; Rakesh Dalal, M.Tech.,IIT, Mumbai thesis on 

“Assessment of Solar pump scheme in Rajasthan” submitted 
to Horticulture Department, Rajasthan in June 2013                 

   At the current rate of 
consumption, ground water will 
be exhausted by the year 2020 

Mr. Rajendra Singh Khichar, 
Deputy Director(Agro.), 

Commissionerate of Horticulture

   I produce the power and 
I decide how to utilize it. I love 

this independence and I feel 
powerful as an agriculturalist 

Mr. Khema Ram, 
one of the farmers, after benefiting 

from this program. The program 
has boosted the morale of farmers. 

It is believed to have enhanced 
their quality of life and agricultural 

productivity
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Increase in area under cultivation and crop yield

The program is packaged with drip 
irrigation. It has offered several benefits 
to farmers, the most significant of which 
is reduced water requirement. The drip 
irrigation system, under this program, 
has been used in about 34,338 hectare5  
of irrigated land. Almost all of this land 
was being irrigated by the flood irrigation 
method previously.  As the following 
Table 6-26  highlights, migrating to drip 
irrigation saves about 3,000 cubic meter 

of water per hectare per annum. This 
amounts to a total water saving of 103 
million cubic meter in a year for 34,338 
hectare land. It has direct implication 
on energy requirement for pumping out 
groundwater and on the pump capacity. 
Drip irrigation has resulted in improved 
usage of harvested water for farmers, 
allowing them to irrigate two or three 
crops in a year. 

Table : 6.2 - Comparison of flood irrigation with drip irrigation

Parameters Flood irrigation Drip irrigation

Irrigation efficiency (%) 30–50 80–90

Water consumption7 (cubic 
meters per hectare)

~ 6,000 ~ 3,000

Weed problem Very high Reduced significantly

Suitable water Only normal water Saline water can be used

Diseases and pest problem High/moderate Relatively less

Efficiency to fertilizer use
Heavy losses owing to 
leaching and evaporation

Very high and constant supply 

Yield Lesser About 20–100 percent higher

In areas that were hitherto unirrigated due to lack of electricity connection and where 
electric-grid is unlikely to be extended in the near future, cultivated land area has 
enhanced due to the extension of irrigation facility through solar pumps.
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5. For 5,723 pumps, assuming 3 hectare of irrigated area per 
pump and two crops per year

6.   National Bank for Agriculture and Rural Development, 
Occasional Paper – 45, “Efficiency of irrigation – A case of 
drip irrigation” [Originally sourced from, Narayanamoorthy, 
A. (1996), “Micro-Irrigation”, Kisan World, Vol.23, No.1, 
January, pp. 51-53.; INCID. (1994), Drip Irrigation in India, 
Indian National Committee on Irrigation and Drainage, New 
Delhi; NCPA (1990), Status, Potential and Approach for 
Adoption of Drip and Sprinkler Irrigation Systems, National 
Committee on the Use of Plastics in Agriculture, Pune, 
India]

7. Average of water consumption for vegetables

   I turn on the solar pump 
in the morning and the water is 
released through drip irrigation 

into the fields, giving me time to 
do other jobs in the field 
Mr. Kamlesh Kumar, 

a young farmer. Drip irrigation  
requires less supervision and 

manual labor, allowing farmers to 
attend to other remunerative/non-

remunerative jobs.

Greater knowledge sharing among farmers   

The benefits have accrued not only due to 
harvesting, solar pumping or drip irrigation 
independently but also because of the 
synergy arising out of their simultaneous 
operation on the same site. The solar 
pump system has seen unprecedented 
success partly due to the drip irrigation 
system, as solar pumps work well with 
drip irrigation under almost all conditions. 
Drip irrigation, in turn, conserves water, 
which could be contained in water 
harvesting structures for later use.

Also, the International Horticulture 
Innovation and Training Centre (IHITC) in 
Jaipur is entrusted with imparting free 
training to farmers on the use of these 
systems. Besides getting equipped to 
making the best use of these systems, 
this training at IHITC serves as a platform 
for farmers to interact and share best 
agricultural practices with each other.
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Case studies

KPMG India professionals conducted field visits to various operational solar pump sites 
in Rajasthan along with key officials from the department of horticulture. Following are 
the farmers’ input: 

Case study -1 

Farmer: Mr. Khema Ram Maharia

Village: Balolai

Tehsil: Phulera

Farmer background: Mr. Khema Ram Maharia is among the first few farmers 
in the region who adopted the solar pump system. He started using the system 
two years ago, in FY12. Mr. Maharia has demonstrated exemplary courage by 
investing in — and benefiting from — hi-tech horticultural activities of protected 
cultivation and efficient water use techniques. He owns about 3 hectare of land 
and four diesel pumps of capacity ranging from 7.5–12.5 HP. He does not use the 
12.5 HP pump after the installation of the 3,000 W solar water pump.

Initiatives: Mr. Maharia invested in water harvesting pond, solar pump system 
and a poly-house in 0.4 hectares. He uses drip irrigation in 2 hectare and mulching 
in the majority of his farmland. He was part of the contingent that visited Israel 
through an initiative from the horticulture department in 2012.

Mr. Maharia explained that he is now growing exotic cucumber in 0.4 hectare (~1 
acre) for about 90 days in a year. At an average yield of 20 crates8  a day, he earns 
INR1,035,000 per season, as exotic cucumbers sell at a favorable price of about 
INR25 per kg. The income from previous cultivation of wheat pales in comparison 
to this. Exotic cucumbers can be grown only in a poly-house that cannot be 
operated without solar water pumping. Moreover, Mr. Maharia makes use of the 
harvested water and augments his income by growing strawberry, green pea, 
sweet corn, watermelon and capsicum across various seasons.

Challenges before the solar pump 
system

• Low annual income as protected 
cultivation could not be adopted 
due to interrupted power supply 
and frequent power cuts during hot 
summer days

• Since electricity is supplied in 
batches of either 12 midnight to 6 
am or 6 pm to 12 midnight, irrigating 
at night was done out of compulsion

Benefits from the solar pump 
system and other technologies

• Temperature and humidity during 
high temperature conditions can 
be controlled, through foggers and 
drip irrigation system, due to un-
interrupted power supply

• Presented as ‘the model farmer’ by 
the department of horticulture of 
Rajasthan and respected by fellow 
farmers

8. 1 Crate = 23 kg
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Case study - 2 

Farmer: Mr. Kana Ram Yadav

Village: Basedi

Tehsil: Jaipur

Farmer background and initiatives: Mr. Kana Ram Yadav (centre) owns about 
1.5 hectare of land. He used to grow wheat twice a year along with mustard, baby 
pumpkin and onion. He owns two electric pumps of capacities 7.5 HP and 10 HP, 
which he would use to draw water from tube wells. His monthly electricity bill 
was about INR1,600 (flat-rate subsidized connection). Under this program, he 
now has a solar water pump of 3,000 W installed in his farm. He has also got a 

‘diggie’ of 1,200,000 liter capacity, which sufficiently irrigates his newly created 
poly-house through drip irrigation and also supplies water to foggers. He uses 
mulching in about 1 hectare area of his farm.

Benefits: He, too, grows exotic cucumber in his poly-house spread across 0.4 
hectare. He reports that he now produces about 40–50 tonne of exotic cucumber 
in a season, twice a year, to get a total income of about INR1,200,000 per annum. 
This is more than five times of what he used to earn from wheat earlier. Moreover, 
technological initiatives have also helped him reduce labor requirement to about 
75 percent.
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Case study - 3

Farmer: Mr. Kamlesh

Village: Basedi

Tehsil: Jaipur

Mr. Kamlesh is a young farmer (about 25 years old) and belongs to a generation 
that aspires to move away from agriculture because it is a labor-intensive industry 
that does not promise high returns. Mr. Kamlesh, however, chose a career in 
agriculture and adopted modern agricultural practices; today he  is reaping rich 
rewards. He grows summer squash and tomato in his farmland, which comprises 
open-field and poly-house.
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6.2 Benefits to the state

Savings on subsidized power (grid connected areas)

Rajasthan’s power distribution companies 
should bridge their revenue gap and 
reduce their average cost of supply 
(CoS) by supplying less to remote areas. 
Distribution companies would benefit 
if they face reduced demand from 
the agriculture sector. Further, as per 

the revised electricity tariff for FY14 in 
Rajasthan, the agriculture sector pays 
about 30 percent less than the CoS 
whereas non-domestic category cross-
subsidizes by paying about 18 percent 
more than CoS.

Positive impact on GDP

The package has contributed, directly 
and indirectly, to Rajasthan’s GDP by 
increasing agricultural productivity, 
providing work/jobs to various 
stakeholders across the solar power 
value-chain, reducing distribution 
companies’ losses and cross-subsidy 
electricity burden on non-domestic/
industrial consumers. 

It is estimated that this program has 
generated an additional agricultural 
income of INR100,000 per hectare per 
annum on 34,338 hectare land. This 
amounts to an addition of INR3.4 billion 
to the state’s GDP. Also, this program has 
given a ready-made market to domestic 
solar  module manufacturers. It also 
leads to employment generation, as 
manufacturers appoint local people for 
support at various sites.

The program has introduced a host 
of technological advancements like 
greenhouse, poly-net, shade-net, 
fertigation, automation and exotic 
horticulture crops to farmers. Modern 
practices like mulching are being used 
for the past 7–8 years, but they have 
been accepted wholeheartedly along 
with this program. This  has led to the 
youth returning to agriculture. Also, 
new employment have been generated 
through supply chain logistics, material 
handling, transportation, installation and 
maintenance of systems.

The decline in the electricity consumption 
in the agriculture sector reduces 
cross-subsidy burden on non-domestic 
consumers, leading to reduction in their 
input costs and thereby, improving their 
competitiveness.
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   MNRE, RKVY or 
Rajasthan government’s share 

in the capital cost should not 
be seen as subsidy burden. It 

is a long-term investment in 
decentralized power generation 

infrastructure. 
Mr. Raghav Agarwal, 

Member of Governing Council, 
IHITC

   We have managed 
to turn around the trend of 
youth migration by making 
horticulture input intensive 

thereby improving returns and 
most importantly, introducing 

advanced technology. There 
is a reduction in disguised 

employment as well  
Mr. Anurag Bhatnagar, 

Deputy Director, department of 
horticulture, Udaipur 

Savings on grid connection costs, diesel subsidy (non-grid connected areas)

Diesel subsidy is not only a burden on the 
public exchequer but it is also believed to 
be a market distorting force. Therefore, 
the Governemnt of India is expected 
to reduce or eliminate diesel subsidy, 
which depends on market-determined 
diesel prices and currently ranges 
between INR5–10 per liter. A typical 
farmland requires 1,200 liter diesel per 
annum. Thus, the annual subsidy bill 
per farm amounts to about INR10,800. 
The Rajasthan government’s subsidy 
on electricity to agriculture consumer is 
INR3.03 per unit. For a typical farm that 
requires 3,600 units per annum, annual 
subsidy burden is about INR10,900.

India's CAD is about 5 percent of GDP. The 
Indian economy is expected to reduce 
CAD to increase investor confidence and 
return to a higher growth rate. India spent 
US$144.29 billion in the last financial year 
toward importing oil, the single biggest 
item impacting CAD. India imports more 
than three-fourths of the crude oil it 
requires and diesel accounts for more 
than 40 percent of the fuel demand, about 
9.3 billion liters per day. Bulk of the diesel 
is used by trucks, farmers and industry, 
which require back-up generators to cope 
with frequent blackouts.
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   The solar pump program 
has improved food security and 

provided nutrition to people 
in villages. There is sufficient 
intermediate crops like fuel 

wood and high quality fodder 
for cattles too. It has reduced  

deforestation. 
Dr. Dinesh Kumar Goyal

Savings on the water value chain

The adoption of drip irrigation helps in 
saving about 3,000 cubic meter of water 
per hectare per annum. This amounts to 
a total water saving of 103 million cubic 
meter in a year for 34,338 hectare of land. 
It controls the depletion of ground water, 
and replenishes it, in more than 200 
critical blocks in the state.

 
 

Integration of all three systems has 
helped the government in administering 
water harvesting, solar agriculture pumps 
and drip-irrigation to farmers. If a farmer 
is keen to opt for any one of these three 
systems, then the remaining two make 
their way to the field simultaneously. 
Finally, improved energy access and 
livelihood in rural areas could have far-
reaching impact on the welfare of the 
state.

Table : 6.3 - Summary of benefits of solar pump system

Summary of benefits FY09–FY13 FY13

Increased agricultural productivity (INR billion per annum) 3.4 2.4

Reduction in diesel subsidy (INR million per annum) 51.6 36.0

Reduction in greenhouse gas emissions (CO2 per annum) 20,191 14,112

Saving of water (million cubic meter per annum) 103 72

Environmental benefits

Solar agriculture pumps help in avoiding 
greehhouse gas (GHG) emissions 
considerably by replacing polluting diesel-
pumps as well as predominantly thermal 
power-based grid-connected electric 
pumps. A liter of standard diesel fuel 
contains approximately 0.732 kg carbon9  
and therfore, would emit about 2.9 kg of 
CO2. Thus, specific emission of a diesel 
pump is 0.98 kg CO2

 per kWh. For such 
a typical pump producing 3,600 kWh per 
annum, CO2 emission would be about 
3,528 kg. Carbon dioxide emissions from 

5,723 similar pumps would be about 
20,191 tonne per annum for the next 
20–25 years. Similarly, emission caused 
by pumps running on grid-electricity can 
be estimated based on the individual 
emissions of Rajasthan’s power plants. 
The emission was 0.75 kg per kWh for 
2011–1210. Considering T&D losses of 
about 20 percent for Rajasthan, a typical 
pump would require the generation of 
4,320 units per annum. This amounts to 
3,240 kg of CO2 emission per annum.

9. IFPRI Discussion Paper 00900, “Greenhouse gas mitigation 
– Issues for Indian Agriculture”, September 2009,  pp. 37-38

10. Central Electricity Authority: CO2 baseline database, 
version 8.0
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Way forward7
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7.1 Future plan of Rajasthan

Rajasthan has experienced 
unprecedented success in implementing 
this program and has been encouraged to 
pursue it with increased rigor. However, 
implementing such a large-scale solar 
pump program has challenges. Some of 
the primary ones are:

1. Low-cost financing — In the absence 
of such financing, the subsidy burden 
on the state government increases. 

2. Slow release of subsidy — Currently, 
multiple processes constitute the 
overall subsidy disbursal activity. There 
is a need to expedite and simplify the 
subsidy release process. 

In addition, the government authorities 
had to take a decision on the size of the 
pump. While many farmers demanded a 
5,000 W system, it was decided to offer 
them only 2,200 W and 3,000 W. This 
ensured that more farmers benefited 
from the available funding. It also ensured 
 ‘Reasonable Distribution’ — a term coined 
by Dr. Dinesh Kumar Goyal, Additional 

Chief Secretary, horticulture department 
of Rajasthan. ‘Reasonable Distribution’ 
is about making available a reasonable 
quantity of water to current as well as 
future generations instead of empowering 
only today’s farmers and expediting 
the depletion of groundwater. The solar 
pumps in this program covered a depth of 
up to 75 meters to ensure that the water 
table is maintained at adequate levels.

The program ensured successful 
implementation of a 3-point objective of 
promoting water harvesting, solar pump 
system and drip irrigation. Further, the 
Government of Rajasthan has proposed 
to MNRE  the allocation of 100,000 solar 
pumps system in the state over the next 
few years.

On the strong foundation of this 
program’s success, Dr. Goyal wishes 
to deliver better value and sustainable 
livelihood to farmers and society through 
the following 8-point agenda:
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   The government must 
support solar water pumps 
while also safeguarding the 

entire ecosystem. A 5 HP pump 
depletes groundwater  faster 
whereas a 3 HP pump gives 
more time for water table to 

restore its level. 
Dr.Dinesh Kumar Goyal, 

It may be argued that the 
installation of  a 5 HP solar pumps 
should lead to the surrendering of 

the electricity connection.

Figure : 7.1 - The 8-point agenda
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The fourth element of the eight-point 
agenda, fertigation and automation, is 
aimed at reducing fertilizer requirement, 
increasing yield and automation 
in the agriculture input process. 
Fertigation — an amalgamation of 
fertilization and irrigation — utilizes the 
drip irrigation infrastructure. It is the 
addition of water-soluble micro and 
macro nutrients to the irrigation water 
through a controlled irrigation system, 
which increases farming efficiency and 
reduces environmental contamination. In 
fertigation, fertilizer application is made 
in small and frequent doses that fit within 
scheduled irrigation intervals matching 
the plant water use to avoid leaching. 
The process ensures the application of 
fertilizers directly to  plant roots. Studies 
estimate a 20–60 percent fertilizer 
savings and 8–41 percent increase in 
yields of horticulture and vegetable crops1. 
Fertigation enables productive use of 
saline and marginal soils, sand dunes and 
mountain slopes by converting them into 
productive soil. Its use reduces nutrient 
loss to the environment, which makes it 
an attractive system for use in small-scale 
farming as well as in large industrial field 
crops. In FY13, the state government had 
a target of 2,500 hectare for fertigation, 
of which 1,960 hectare have already 
been implemented. Modern agricultural 
fertigation utilizes Geographic Information 
Systems (GIS) to track the application of 

fertilizers through an entirely automated 
system. 

The state government has learnt from 
the  previous three-step agenda, which 
is evident from the steps taken so far to 
implement fertigation and automation:

• Budget allocation for the programs - 
The Rajasthan government has 
allotted INR150 million for fertigation-
dependent drip irrigation and INR100 
million for automated drip/sprinkler 
technology in its 2013-14 budget

• Technology partnership with Israel - 
International experts from Israel 
and experts from five states of India 
attended a seminar2-cum-training on 
fertigation and automation, in Jaipur on 
August 13-14, 2013

• Training for farmers - Currently, 25 
farmers have undergone a five-day 
training.

• Three firms were recently empaneled 
to ensure timely execution of the 
fertigation activity

The fifth element, ‘Production’, 
essentially aims at turning agriculture into 
a remunerative occupation, having zero 
or minimal opportunity cost over other 
professions at the farmers’ disposal. It 
is envisaged to encourage farmers to 
diversify into more remunerative and high-
value cash/horticulture crops. This step 

has been partly implemented in the first 
three steps wherein farmers voluntarily 
opted for cash/horticulture crops.

 ‘Processing’ is aimed at preserving 
the maximum value of the harvest for 
the farmer rather than giving away to 
mediators and/or isolated processors. 
This step envisages processing of the 
produce at the local level, cold storage, 
weighing, grading, packaging and using 
solar energy for such processing activities. 
This would make agriculture more 
rewarding for farmers. 

 ‘Local marketing’ is  likely to reduce the 
landed cost of processed food to the end-
consumers. It would also reduce time-to-
market, thereby delivering fresh product 
to consumers. Amul, a co-operative 
society for milk in Gujarat, can be a good 
example in this regard.

Finally, ‘Exports’  of excess produce 
to international markets can fetch high 
returns for farmers, mainly because the 
earlier steps, if they are implemented, 
would reduce the cost of production and 
processing.
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1. Fertigation for increased crop yield and fertilizer saving, 
Agricultural Engineering Today, 2010, Singh, et. al.

2. A book on “Modern Irrigation And Fertigation Technologies” 
by Rajasthan Horticulture Development Society was 
released during this seminar.
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   Providing funding suport 
for sustainable livelihood is the 

objective of many UN institutions 
like UNDP, UNICEF, UNIDO, 

World Bank, Asian Development 
Bank, African Development Bank 
etc. The solar pump program can 
be part of such funding not only 

in a country like India but also 
in other countries, like Africa, 

especially those situated on the 
tropics where solar insolation is 

high 
Dr. Dinesh Kumar Goyal

3. Commercial banks are mandated by the Reserve Bank of 
India to meet a target of 18% of their net banking credit for 
the agriculture sector (40% for the total priority sector) – 
Source Reserve Bank of India website

4. Non Banking Financial Companies

5. As per new Companies Act, 2013, all profitable companies 
with a turnover of INR 1000 crore and more  or net worth of 
INR 500 crore and more or a net profit of 5 crore or more, 
will have to spend every year at least 2% of three-year 
average profit on CSR work. This is applicable from 2104-15

7.2 Future market creation support required to facilitate the 
adoption of the solar agriculture program

In future market creation support required to facilitate the adoption of the solar 
agriculture program on a large scale  could include the following:

1   Financing

KPMG in India believes that the availibility 
of low-cost financing can substantially 
reduce the subsidy burden on the 
government. This may include funding 
from multilateral/bilateral financial 
institutions or specialized lending 
agencies that are active in the agriculture 

sector. Thus, rather than providing subsidy 
directly to farmers, the government 
could establish the corpus as a credit 
enhancement fund for the lending entitiy 
that provides loan to farmers for solar 
agriculture pumps.

Figure : 7.2- Indicative fund flow for state subsidy

Under such a financing arrangement, 
farmers could be charged an amount 
equivalent to their fuel savings as EMI 
payments, which would reduce the 
burden of paying upfront . Banks have an 
additional incentive to finance solar agri 
pumps3  since the agriculture sector is 
categorized under priority-sector lending. 

Further, solar pump manufaturers can 
also be encouraged to propose business 
models wherein the solar agriculture 
pump solution is bundled with financing in 
which service providers collaborate with 
local financing agencies (banks/NBFCs4 ). 

2    The solar pump program as part of 
corporate social responsibility (CSR)

Large-sized corporates are mandated 
to spend 2 percent of their profit5 on 
corporate social responsibility initiatives.   

‘Ensuring environment sustainability’ is 
one of the nine activities that qualifies 
as a CSR initiative. Since solar energy is 
considered such an activity, corporates 
may consider funding the capital costs 
of the solar agriculture pump program. 
Chapter 8 of this report discusses CSR in 
detail.
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   At least 1 HP solar pump 
system should be provided 

to every famer in every state 
to ensure minimal water for 

irrigation and drinking purposes. 
This will help in improving the 
livelihood for rural population. 
Dr. Dinesh Kumar Goyal

   The line of credit and aid 
extended by the government 
to various countries may also 

include such solar pump 
systems thus providing export 

opportunities to manufacturers, 
particularly in Africa where the 
climate is similar to Rajasthan 

and grid electricity is scarce. 
Mr. Raghav Agarwal,

Member of Governing Council, 
IHITC

3   Storage of unutilized  solar energy 

There are several alternative uses of 
the solar power generated from panels, 
such as in domestic/community lighting, 
drinking water, agriculture, small-scale 
domestic industries and the processing of 
agriculture produce. The energy required 
by the panels for pumping takes just 
about 200 days of generation in a year. 
Thus, considering that pumping would not 
completely utilize solar panels, a battery 
could store the unutilized power from 
the panels, which can be used to provide 
other benefits to farmers as mentioned 
above. The availability of potable water 

continues to be a major issue in rural 
areas where people have to travel far 
and wide to search for drinking water. 
Decentralized solar power generation 
can address the issues of irrigation and 
potable water.  Additionallly, the potential 
government spending on the home 
lighting system  in rural areas could be 
targeted toward providing only the battery 
system for farmers that have solar panels. 
Thus, the government can potentially 
supply solar energy to more homes with 
limited expenditure.

5   Indigenous manufacturing of DC pump — cost reduction through market 
assurance  

The subsidy burden on the government 
can be reduced by reducing cost of the 
solar pump system itself. Economies of 
scale, localised manufacturing of the DC 
pump, technology R&D and innovative 
solutions are expected to drive such 
cost reductions. The government should 
take concrete measures to promote 
indigenous manufacturing of DC 
pumps and encourage existing module 
manufaturers to increase their capacities. 

Market assurance and certainity to 
support the solar program in the next 10–
15 years are required to achieve this. Such 
assurance enables building the entire 
ecosystem for the solar pump program 
and scaling up manufacturing capacity, 
sales and service network. Additionally, 
this will also help in promoting the R&D 
required for solar pump customization.

4   Community pump program

The community pump program is also 
envisaged on the principle that solar 
power for the pump is not required 
continuously throughout the year. Further, 
during the period of irrigation, the 
requirement for solar power is spread 
over a period of time. Thus, it would be 
economical if the solar pump is used by 
multiple farmers. Under the scheme, the 

solution-provider would bear the capital 
expenditure of the solution (with suitable 
subsidy/financing ) and charge other 
farmers based on the quantum of water 
delivered. The system performace risk 
is borne by the solution provider. Thus, 
farmers do not have to face the burden of 
paying the upfront cost or being exposed 
to system performance risks.
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6   Improvement in subsidy administration

Currently, there are multiple processes at 
the state and central levels that constitute 
the overall subsidy disbursal activity. 
This process can be simplified if the 

state nodal agencies are provided with 
guidelines to conduct this process in the 
least possible time. 

7   Integration of schemes in the country

An integration of relevant central and 
state schemes could be considered to 
provide end-to-end solution to farmers’ 
key issues related to irrigation and potable 
water. Presently, only a few states,  
including Rajasthan, have implemented 
the solar pump program in an integrated 
manner.

Hence, the government of India may 
consider formally integrating the 
Jawaharlal Nehru National Solar Mission's 
(JNNSM) solar pump scheme, the 
National Horticulture Mission's (NHM) 
water harvesting structures and the 
National Mission on Micro Irrigation's 
(NMMI) drip irrigation at the central level. 
The decentralized drinking water schemes 

under the Ministry of Drinking Water and 
Sanitation, Government of India, may 
be integrated with those under JNNSM, 
RKVY, NHM and NMMI. Thus, initatives  
on the lines of a ‘National Mission for 
Irrigation and Drinking Water through 
Solar Pump’ can be considered.

In fact, it is believed that the Government 
of India may establish an independent 
mission on the solar agriculture pumps 
to replicate Rajasthan’s success across 
the country. That would promote 
decentralized generation of electicity for 
water pumping for agriculture, which, in 
turn, could help in addressing concerns 
around food security and malnutrition 
among humans and livestock.
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Corporate social responsibility (CSR) – an 
integral part of the solar pump program8
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8.1 CSR provisions under the New Companies Act, 2013

Under the New Companies Act, 2013, 
the Government of India has mandated 
corporates to spend 2 percent of their 
profit on CSR activities. Every company 
that has a net worth of INR500 crore 
or more, or turnover of INR1000 crore 
or more, or net  profit of INR5 crore or 
more during any financial year will have 
to comply with the CSR provisions as 
described in the Act. The new Act is 
expected to be implemented from FY15 
onward. Activities that are considered 
eligible for CSR have been mentioned in 
Schedule VII of the Act3  and include:

1. Environment sustainability 

2. Reducing poverty and eradicating 
hunger 

3. Social business projects 

4. Promotion of education

5. Imparting vocational skills 

6. Gender equity and women 
empowerment

7. Reducing child mortality and improving 
maternal health

8. Combating HIV-AIDS, malaria and other 
diseases

9. Funds for socio-economic development 
and relief 

10. Such other matters as may be 
prescribed 

However, the Government of India has 
proposed to amend the last activity from    
 ‘Such other matters as may be prescribed’ 
to ‘as the company deems fit’4 . This is 
expected to increase the ambit of CSR 
activities for the corporates.

The fact that “environment sustaniablity” 
and “reducing poverty and eradicating 
hunger” are already a vital part of the 
CSR activities listed by the government 
makes it easier for companies to allocate 
some funds for solar pumps. Initial 
estimates indicate  - based on profits of 
top 500 companies in India for FY13  - 
the total CSR spend is expected to 
be approximately INR8,300 crore per 
annum. Since solar pumps are expected 
to contribute to different segments 
under CSR, such as community welfare, 
environment, health care, and rural 
development, it can be assumed on a 
conservative basis that companies can  
allocate 10 percent of the CSR budget 
toward solar pumps. This transaltes into 
approximately 18,000 pumps5  that can be 
provided to farmers as a part of the CSR 
initiative.

8.2 Solar pumps — apparent choice for CSR

As per ASSOCHAM6, CSR funds were spent in the following segments in FY12:

  48

Companies today are spending 1–1.25 percent1  of their total profit on CSR 
initiatives. With the implementation of the New Companies Act, 2013, funding 
for CSR activities is expected to increase from FY15 onward. FMCG, chemicals 
and IT industries contributed approximately 35 percent of the total expenditure 
on CSR in FY122. Corporates can minimize the impact of industrialization on 
the environment through green CSR activities. At present, the environmental 
sector receives approximately 12.7 percent of the total CSR funding available in 
the country. 

1.   Industry reports, KPMG Analysis

2. ASSOCHAM ( Evolving Thought Leadership on Green CSR 
Interventions, Indianpowersector.com)

3. New Companies Act, 2013 – Insight Series – Volume IV, 
Corporate Social Responsibility, KPMG 

4. Industry reports, KPMG Analysis

5. For a 3 kW solar pump system with average cost around 
INR 0.45mn per pump

6. ASSOCHAM ( Evolving Thought Leadership on Green CSR 
Interventions, Indianpowersector.com)
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It is evident that community welfare, 
education, environment and health care 
contribute to more than 50 percent of 
the total CSR spend. However, if the 
corporates consider funding the solar 
pumps program through CSR initiatives, 
they can actually address a majority of 
these areas. In fact, positive results will 
be visible across multiple sectors even 
with small percentage of spending. The 
major areas that can be impacted are:

• Access to safe drinking water will 
improve health care of human 
beings and cattle: According to 
estimates, approximately 38 million 
Indians are impacted by waterborne 
diseases and 1.5 million children die 
due to diarrhea. Such diseases lead to 
a loss of 73 million working days every 
year7. Rural areas suffer more owing 
to less supply of treated water, lack of 
bore wells, erratic supply of electricity 
and lack of a water pipeline network. 
Access to solar pumps through CSR 
funding will likely improve the water 
supply scenario in rural areas. Coupled 
with solar powered reverse osmosis 
plants, this could be a potential solution 
for supplying safe and clean drinking 
water to rural areas. Open channel 
irrigation causes water to percolate 
deep in the ground and, therefore, 
contaminates ground water with the 
penetration of hazardous chemicals 
and pathogens. Open channels 
also result in water consumption by 
human as well as cattle. All this can be 

prevented with the use of drip irrigation 
in the solar pump system. 

A judicious use of water through 
drip irrigation results in the growth 
of beneficial plants and restricts the 
spread of disease-causing pathogens. It 
also prevents the proliferation of weeds 
and parasites, thereby decreasing 
water-borne diseases in plants.

Rain water harvesting permits the 
collection of rain water, which would 
have otherwise gone to waste, at 
a central place to be used in future. 
Consequently, the quantity of stored 
rain water is not required to be pumped 
out of the ground. Rain harvested water 
also does not have dissolved solids and 
salts that are harmful for crops.

• Impact on livelihood: Solar pumps 
would provide farmers an option to 
increase both the area under irrigation 
and the productivity of fields. They 
can also explore the option of growing 
multiple crops in a year, which 
will enhance their living standard. 
Additionally, solar panels, when they 
are not being used to provide power 
to pumps, can be used to generate 
electricity, which can be beneficial for 
various agro-processing requirements.

The cultivated land area increases 
because of two reasons - one, extra 
land is irrigated owing to assured 
availability of water due to the solar 
pump system and, two, multiple 
cropping within a year, say from 
one crop without the solar pump 

system to three crops a year after the 
establishment of a solar pump system. 
Increase in land under irrigation and 
better water and agriculture practices 
cause corresponding increase in 
production. 

• Enabling education in rural areas: In 
off-peak hours, solar panels installed for 
solar pumps can be used for generating 
power, which rural households can 
store and use in the evening. The 
proliferation of solar power will enable 
rural students to study in evenings and 
reduce their dependency on kerosene-
fueled lanterns.

• Environmental benefits: The use of 
solar pumps for irrigation will likely 
reduce the use of diesel and other 
fossil fuels. This will reduce emission 
levels in rural areas.

• Growth of community initiatives: 
To benefit from the funding for solar 
pumps, various NGOs can bring 
farmers together to establish farmer 
co-operatives to reduce duplicity of 
resources and facilitate community 
development in rural areas.

Thus, it is evident that companies can 
target various aspects of CSR by funding 
solar pump programs through CSR 
funds. This is likely to result in the holistic 
development of rural livelihood.
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7. Background Paper on Drinking water quality in Rural India, 
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8.3 Benefits for companies to fund the solar pump program through CSR spending

According to farmers, the high capital 
cost of solar pumps, without subsidy, as 
compared to that of diesel pumps, is one 
of the major impediments to its success. 
This can be resolved through corporate 
funding, which is likely to give the solar 
pump program a much-needed impetus. 
CSR funding is also expected to provide 
farmers easy access to capital. This will 
not only benefit farmers, but will also help 
corpoates in several ways.

• Increase in sales in rural areas: By 
using solar pumps for irrigation, farmers’ 
reliance on expensive diesel or grid 
power is likely to decrease. Diesel 
prices are expected to rise further in 
an effort to bridge under-recovery. This 
will impact the returns for farmers 
and decrease their disposable income. 
Solar pumps would help farmers in 
minimizing the operating cost of pumps 
and increase their disposable income 
as well. This, in turn, will translate 
to an increase in demand from rural 
consumers.

• Enhanced brand image and brand 
recall: Funding the solar pump program 
through CSR initiatives is likely to 
help companies improve their brand 
awareness and brand recall, especially 
for FMCG, fertilizer, chemical, seeds, 
consumer durables, banks, telecom and 
automotive companies that are trying 
to increase their presence in rural areas. 
Strong brand recall among farmers 
would help companies increase their 
sales in rural areas.

• Increase in investor confidence: 
Socially responsible activities would 
help companies in enhancing their 
reputation among investors, which 
may lead to an increase in funds. It has 
been established through surveys that 
companies that are socially responsible 
attract more investors.

• Strong relationship with 
communities: Funding the solar pump 
program through CSR would help 
companies to reach out to communities 

directly and create a long-term 
relationship with consumers. The 
relationship between the business and 
community would be more credible and 
sustainable. 

8.4 Framework for the selection of projects for CSR funding

The draft CSR rules in the New 
Companies Act, 2013  has established 
guidelines for companies to spend on 
CSR activities. Companies would explore 
the following possible structures, based 
on these guidelines, to fund the solar 
pump program:

• Establishing a not-for-profit 
organization: Companies can explore 
the possibility of establishing a not-
for-profit organization in the form of a 
trust, society or non-profit company 
to facilitate funding for the solar pump 
program. They should establish a 
monitoring mechanism to ensure that 
the funds are spent judiciously and only 
on the targeted initiatives.

• Funding an existing not-for-profit 
orgaization: Companies may fund 
an exisiting not-for-profit organization 
working in the area of helping farmers 
purchase solar pumps.

• Collaborate with other companies: 
Companies can also explore the option 
of collaborating with other companies 
with similar CSR activities to fund 
projects in the solar pump sector. 

Generally, the CSR process comprises 
four stages: 

• Planning: In this stage, companies 
decide the areas they would be 
targeting, their mode of conducting 
CSR and the ways of funding the 
identified projects.

• Implementation: This stage involves 
the actual implementation of the 
project through the selected agencies, 
which are specialized in conducting 
such activities.

• Monitoring and evaluation: 
Companies target both internal and 
third-party evaluation to effectively 
monitor the progress and benefits of 
the projects implemented through CSR 
funding.

• Documentation and communication: 
Companies maintain a record of 
the various stages of the projects 
implemented to help them implement 
similar projects in future. Also, the 
benefits are documented and 
presented to the board and investors 
for their reviews.

Creating sustainable livelihood through the solar pump program - an agricultural revolution in Rajasthan, December 2013

Sample Copy



51   

Annexure9

Creating sustainable livelihood through the solar pump program - an agricultural revolution in Rajasthan, December 2013

Sample Copy



  52

Annexure 1: District wise targets/achievements

S. N. Districts 2008-09 2010-11 2011-12
2012-13 
Target

2013-14 
Target

Total

1 Ajmer 14 95 237 109

2 Alwar 217 108 217

3 Bansawara 45 77 45

4 Baran 26 55 26

5 Barmer 45 91 45

6 Bharatpur 11 75 11

7 Bhilwara 34 250 509 284

8 Bikaner 2 392 548 1293 942

9 Bundi 34 41 34

10 Chittorgarh 24 137 290 161

11 Churu 32 73 32

12 Dausa 101 96 101

13 Dholpur 18 25 18

14 Dungarpur 16 45 16

15 Hanumangarh 1 3 264 249 762 517

16 Jaipur 5 80 459 1818 544

17 Jaisalmer 2 32 108 375 142

18 Jalore 61 136 61

19 Jhalawar 200 74 200

20 Jhunujhunu 2 5 27 147 354 181

21 Jodhpur 51 120 218 171

22 Karoli 40 8 40

23 Kota 2 20 58 119 80

24 Nagaur 34 37 118 71

25 Pali 68 200 68

26 Pratapgarh 42 223 42

27 Rajsamand 120 109 120

28 Sawai Madhopur 1 37 100 17 138

29 Shri Ganganagar 4 12 621 650 1091 1287

30 Sikar 8 45 279 1095 332

31 Sirohi 29 73 29

32 Tonk 1 110 92 111

33 Udaipur 48 103 48

TOTAL 14 34 1675 4500 10000 16223
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Annexure 2: List of empaneled suppliers 

Empaneled suppliers for FY 2011-12

S. No. Name Address

1 Jain Irrigation Systems Ltd
Jain Energy Park, Jain Velly, Shirsoli Road, Jalgaon, 
Maharashtra

2 
Rajasthan Electronics & 
Instruments Ltd

2, Kanakpura Industrial Area, Jaipur, Rajasthan

3 Topsun Energy Ltd Electronics Zone, Sector-25, Gandhinagar, Gujarat 382028

4 WAAREE Enegres Pvt. Ltd
36, Damji Shamji Industrial complex, Off. Mahakali Caves Road, 
Andheri (E), MUMBAI 400 093

Pump outsourcing: Lorentz, Grundfos, Rotomaq

Empaneled suppliers for FY 2012-13

S. No. Name Address

1 Alpex Exports Pvt. Ltd.
81/2, Ist Floor, Shri Aurbido Marg, Near Hero Honda Show 
Room, Adhchini, New Delhi 110017

2 
Andromeda Energy 
Technologies Ltd.

9_1-18 to 24, No. 4 Ist Floor, SP Road, Opp. Civil Court, 
Secunderabad, Hyderabad

3 
Green Brilliance Energy 
Pvt. Ltd.

A-1/ 3-4, BIDC Industrial Estate, Gorwa, Vadodara

4 HBL Power Systems Ltd. Banjara Hills, Hyderabad- 34

5
HHV Solar Technologies 
Pvt. Ltd.

Site no 17, Phase-1, Peenya Industrial Area, Bangalore-560058

6 Jain Irrigation Systems Ltd. Jain Energy Park, Jain Velly, Shirsoli Road, Jalgaon 425001

7 Kotak Urja Pvt Ltd
10th cross, 4th Phase, Peenya Industria Area, Bangalore- 
560058

8
PV Power Technologies 
Pvt. Ltd

GJ14, SDF7, Seepz Sez, Andheri (E), MUMBAI - 400 096

9
Rajasthan Electronics & 
Instruments Ltd

2, Kanakpura Industrial Area, Sirsi Road, Jaipur, Rajasthan - 
302 012

10 TATA BP Solar India Ltd B-38, Noida -201301

11 Topsun Energy Ltd.
B-101, GIDC, Electronics Zone, Sector-25, Gandhinagar, Gujarat 
382028

12 WAAREE Enegries Pvt. Ltd
36, Damji Shamji Industrial complex, Off. Mahakali caves road, 
Andheri (E.), Mumbai 400 093
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Empaneled suppliers for FY 2013-14

S. No. Name Address

1 Alpex Exports Pvt. Ltd. 
81/2, Ist Floor, Shri Aurbido Marg, Near Hero Honda Show 
Room, Adhchini, New Delhi-17 

2 Aditi Solar Pvt. Ltd. 
 Plot No. 17, ALEAP Industrial Estate, Gajula Ramaram, 
Quthbullapur (M), R.R. Dst, Hyderabad-500090, A.P. 

3 
Green Brilliance Energy 
Pvt. Ltd. 

A-1/ 3-4, BIDC Industrial Estate, Gorwa, Vadodara-390016, 
Gujarat 

4 HBL Power Systems Ltd.  8-2-601, Road No. 10, Banjara Hills, Hyderabad- 500034 

5 
HHV Solar Technologies 
Pvt. Ltd. 

No. 31,32,33,34 & 37, Phase-1, KIADB Industrial Area, 
Dabaspet, Bangalure-562111 

6 Jain Irrigation Systems Ltd. 
 (Solar Division),  Jain Energy Park, Jain Velly, Shirsoli Road, 
Jalgaon 425001 

7 Kotak Urja Pvt Ltd. 
378, 10th cross, 4th Phase, Peenya Industria Area, Banglore- 
560058 

8 Lanco Solar Energy Pvt. Ltd. 
 Plot-4, Software Units Layout, Hitec City, Madhapur, 
Hyderabad-500081 A.P. 

9 LUBI Electronice 
 Sardar Patel Ring Road, Nr. Bright School, Nana Chiloda, Distt. 
Gandhinagar, Gujarat- 382325 

10 
Premier Solar Systems P 
Ltd. 

3rd Floor, VV Tower, Karkhana Main Road, 
Secunderanbad-5000009, A.P. 

11 
PV Power Technologies 
Pvt. Ltd. 

GJ14, SEEPZ, SDF VII,  Andheri(East), MUMBAI - 400 096 

12 
Rajasthan Electronics & 
Intruments Ltd. 

 2, Kanakpura Industrial Area, Sirsi Road, Jaipur, Rajasthan - 
302 012 

13 
TATA Power Solar Systems  
Ltd. 

4-B, M6-Uppal Plaza, Jasola, New Delhi-110025 

14 Topsun Energy Ltd. 
B-101, GIDC, Electronics Zone, Sector-25, Gandhinagar  Gujarat 
382028 

15 WAAREE Enegries Pvt. Ltd.  
602, Westan Edge-I,Off. Western Express, Highway, Barivali, 
Mumbai - 400066 
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Annexure 3: Subsidies provided under the various Rajasthan 
government schemes

S. No. Scheme Department Type
Assistance (% of project 
cost)

1 WHS Horticulture
Individual farm pond 
20m x 20m x 3m 

50% of actual expenditure 
or INR0.14 million 
whichever less (INR0.08 
million RKVY INR0.06 
million NHM)

Community farm pond 
50m x 50m x 3m 

50% of actual expenditure 
or INR0.75 million 
whichever less (INR0.375 
million NHM + INR0.375 
million RKVY)

Agriculture
Diggi 0.4/0.6/0.8 
million liter capacity

50% of actual expenditure 
or INR0.30 million 
whichever less, in 
command area.

Farm pond, kuchcha 
20x20x3m for rain 
water harvesting.

50% of actual expenditure 
or INR0.06 million 
whichever less.

Jal Hauz Pucca storage 
tank 20x20x3m for 
tube well owners.

50% of actual expenditure 
or INR0.06 million 
whichever less.

2 NMMI Agriculture

Sprinkler System

a. 63 mm/75 mm 
sprinkler

b. Rain gun

70%

Mini Sprinkler 400-500 
l/Hr

70%

Micro Sprinkler 50-60 
l/hr

76%

Drip Systems on-line/
in-line

90%
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Annexure 4: Implementation team

The successful implementation of a 
project as large and novel as this one 
would not have been possible without 
concerted efforts from all participating 
individuals and agencies. The finance 
and agriculture departments facilitated 
resource aggregation and MNRE 
supported the innovative proposal. The 
team executed the scheme efficiently 
as per the plan. The core team, led by Dr. 

Dinesh Kumar Goyal, also included M/s. 
Rajendra Singh Khichar, Anurag Bhatnagar, 
Banwari Lal Jat and, subsequently, 
Raghav Agarwal. The core team was ably 
supported by various other members.  
Dr. Goyal is not only striving to 
successfully implement the program 
but is also maintaining a comprehensive 
website to share information about the 
program (Reference [1]).

DR. DINESH KUMAR GOYAL is a 1981 batch Indian Administrative Service (IAS) officer. Prior to 
joining the IAS, he was a scientist with the Department of Atomic Energy, Government of India. 

He holds a master’s degree in Social Policy Planning from London School of Economics, 
masters in Physics (I) from Indian Institute of Technology, masters in Computer Systems from 
Birla Institute of Technology and Science (BITS), Pilani, and doctorate in Computer Systems 
from BITS, Pilani.

He is presently Additional Chief Secretary to the Government of Rajasthan, horticulture 
department, where he is responsible for formulating and managing a five-year horticulture plan 
worth over INR20 billion. He has conceptualized and successfully implemented the ‘Solar Water 
Pump Program’ in Rajasthan by integrating solar water pumps with water harvesting and drip 
irrigation.

Dr. Goyal has a 30-year strong experience in the field of administrative services in various 
departments and organizations of Rajasthan, such as finance and planning, computers, 
Rajasthan Energy Development Agency (now RRECL), Bureau of Industrial Promotion, 
Rajasthan Tourism Development Corporation (RTDC), Rajasthan State Co-operative Marketing 
Federation Ltd. (Rajfed), labor and employment, Jaipur Development Authority, Sports and 
Youth Affairs, tax board, public works department, IHITC and the horticulture department. He 
has served as, among others, the Collector of various districts of Rajasthan, Chief Election 
Officer of Rajasthan, Principal Secretary, and Additional Chief Secretary.

Dr. Goyal has established a reputation of being a dynamic, prompt and successful decision-
maker by implementing path-breaking initiatives throughout his career. It is believed that Dr. 
Goyal transformed RTDC, a public sector undertaking, from a loss-making corporation to a 
profitable one in just two years. During his tenure in Rajfed, mustard worth INR30 billion (then 
US$700 million) was procured from the farmers of Rajasthan in one of the largest procurement 
operations in Asia.

Dr. Goyal was selected as the Eisenhower Fellow from India in 1997 whereby he went to the 
US to study the conventional and non-conventional energy sectors. He has about 13 years of 
experience in the energy sector. 

In the horticulture department, Dr Goyal took the following measures that were critical for the 
successful implementation of the solar pump program:

• Integrating the synergies and obtaining sustained support of the departments of agriculture, 
finance, and energy sectors.

• Clubbing of subsidies available under various state and central programs

• Urging the Government of Rajasthan for a commitment to raise the total subsidy to 86 
percent of capital cost

• Facilitating the execution and delegation of the program at the district level, which ensured a 
transparent and effective implementation

• Chairing IHITC, making surprise field visits and independently verifying laboratory tests.

His initiatives may serve as an example of how a program innovated by combining various 
stand-alone government schemes can deliver unprecedented results [15][ 16][17][18].

Dr. Dinesh Kumar Goyal
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MR. RAJENDRA SINGH KHICHAR has over two decades of experience in implementing 
agriculture programs, conducting trials and training farmers on modern techniques. As the 
state nodal officer and self motivated individual, he played an important role in conceptualizing, 
motivating farmers and monitoring the implementation for the introduction of non-conventional 
energy in the agriculture sector in Rajasthan. Since the inception of the solar pump project, he 
has been playing a vital supporting role in devising the methodology for the implementation of 
the program and in coordinating with various stakeholders, including ministries to expand the 
program on a large scale.

He holds a master’s degree in Agriculture from Rajasthan Agriculture University, a post-graduate 
diploma in Water Resource Management from VM Open University, Kota, and a diploma in 
Value-Added Products from Fruits and Vegetables from Indira Gandhi National Open University 
(IGNOU).

He is Deputy Director, Agronomy at the Commissionerate of Horticulture, Jaipur, Rajasthan, 
and is responsible for the implementation of NMMI, Solar Pump Program, Fertigation and 
Automation.

Mr. Rajendra Singh 
Khichar 

MR. ANURAG BHATNAGAR has over two decades of experience in planning, implementation 
and monitoring of programs in the fields of horticulture, rural development, employment 
generation and poverty alleviation at state and district levels.

He has completed a master’s degree in Horticulture from Rajasthan Agriculture University, a 
diploma in Value-Added Products from Fruits and Vegetables from Indira Gandhi National Open 
University (IGNOU); post graduate diploma in Computer Applications from IGNOU.

He has been responsible for the successful execution and monitoring of the program in seven 
districts viz. Udaipur, Bhilwara, Rajsamand, Chittorgarh, Pratapgarh, Banswara and Dungarpur. 
He has been instrumental in devising an online web-based monitoring system (MIS) for the 
execution and monitoring of the program. 

He is Deputy Director, Agriculture (NHM), Udaipur division, and is responsible for monitoring 
and administering the horticulture program.

Mr. Anurag Bhatnagar 

MR. BANWARI LAL JAT holds a master’s degree in Agriculture Entomology and has studied         
 ‘International Course on Handling of Fresh Produce and Post-Harvest Management’ in Israel. 
He is serving as Assistant Director in the horticulture department of Durgapura, Jaipur. 

He has been at the helm of all on-field activities in Jaipur district where he invites and 
scrutinizes applications of farmers, monitors installations and motivates farmers to adopt 
technologically advanced horticulture practices. His efforts in the solar pump program have 
made his district Jaipur stand out, attracted several international and domestic delegates, and 
served as a role model for other districts.

Mr. Banwari Lal Jat 
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MR. RAGHAV AGARWAL has over three decades of experience in managing and 
implementing modern technologies in the public and private sectors. He has been actively 
involved in the field of solar energy since the launch of the JNNSM. He has also been involved 
in developing the ‘waste to energy’ market in India and evaluating and recommending specific 
technologies to senior decision-makers in several state governments.

He graduated in mechanical engineering from BITS, Pilani, and holds an MBA degree from 
Lucknow University.

He has been instrumental in training farmers and bringing about innovation by engaging with 
international experts in his capacity of a Member, Governing Council, IHITC. He is also a Special 
Invitee to the Governing Council of Solar Energy Society of India (SESI).

Mr. Agarwal, by undertaking extensive field visits, has assessed ground realities and 
ascertained the effectiveness of training to farmers, ensuring the expansion and success of this 
program.

Mr. Raghav Agarwal 
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Abbreviations

AC Alternating Current

ACH Additional Chief Secretary

ADH Assistant Director Horticulture, of concerned district

AMC Annual Maintenance Contract

CAD Current Account Deficit

CAGR Compound Aggregate Growth Rate

CEA Central Electricity Authority

CM Chief Minister

CoS Cost of Supply

CSR Corporate Social Responsibility

DC Direct Current

DHDS District Horticulture Development Society

DoH Department of Horticulture

EMI Equated Monthly Installment

FY Financial Year

GDP Gross Domestic Product

GHG Green House Gas

GIS Geographic Information System

GOI Government of India

GoR Government of Rajasthan

HP Horse Power

IHITC International Horticulture Innovation and Training Centre

INR Indian Rupee

I-V Current - Volt

IWMI International Water Management Institute

JNNSM Jawaharlal Nehru National Solar Mission

KW Kilo Watt

kWh Kilo Watt Hour

KWp Kilo Watt Peak

LT Low Tension

MIS Management Information System

10
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MNRE Ministry of New and Renewable Energy

MW Mega Watt

NAPCC National Action Plan on Climate Change

NBFC Non-Bank Financial Company

NHM National Horticulture Mission

NMMI National Mission on Micro Irrigation

NPV Net Present Value

NSDP Net State Domestic Product

O&M Operations and Maintenance

Pa Per Annum

PSHR Principal Secretary Horticulture, Government of Rajasthan

PV Photovoltaic

R&D Research & Development

RERC Rajasthan Electricity Regulatory Commission

RES Renewable Energy Source

RHDS Rajasthan Horticulture Development Society

RKVY Rashtriya Krishi Vikas Yojana

RRECL Rajasthan Renewable Energy Corporation Limited

SCADA Supervisory Control And Data Acquisition

SLSC State Level Sanctioning Committee

SPV Solar Photovoltaic

T&D Transmission & Distribution

W Watt

WHS Water Harvesting Structure
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