REIMAGINING
IRRIGATION

DRIVING RESILIENT FUTURES
THROUGH SOLAR



India’s Water-related Challenges
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THE NEXUS TRAP: HOW
SUBSIDIES CREATED A
CYCLE OF DEPLETION

India’s food security gains
were historically built on
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Free/
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Power

groundwater irrigation o
powered by subsidized The FI:L
electricity. Vicious . |

This created a tlghtly Massive Fiscal Cycle Over-extraction
coupled system under stress. Subsidy Burden of Groundwater

Agriculture now accounts for
>20% of India’s electricity
consumption.

Rising Farm
Power Demand




A STRATEGIC INFLECTION POINT

Moving from Fossil Dependency to Decentralized Resilience

The Convergence Opportunity

@ Decarbonization
o Shifting away from ~9 million diesel

0 pumps and coal-heavy grid power.

Water-Use Efficiency

Incentivizing conservation through
smart financial models.

Farmer Resilience

Reducing operational costs and
providing climate-proof energy.

“Solar irrigation enables simultaneous progress on

decarbonisation, water-use efficiency, and farmer resilience.”
y



Innovation 1 : Grid-Connected SIPs
(Example from Gujarat)
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Grid-Connected SIPs under Surya
Shakti Kisan Yojana (SKY,
Gujarat)

THE FINANCIAL ENGINEERING OF SKY
A Shared-Risk Model for Sustainable Adoption

‘e

-O- .
a @ . Selling Pumping
ae+ A0+ 8= =l
Farmer Central State Loan Total Solar
Upfront Cost Subsidy (Govt of Gujarat) Installation , _
Farmers sell power instead of over-extracting water,
Payback Mechanism

e Loan Repayment: 7 Years
e Incentive: Feed-in Tariff (Rs 3.50/kWh) + Evacuation Bonus (Rs 3.50/kWh)
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Adoption Dynamics & Economic Impact

Drivers vs. Barriers Economic Impact

: ; o Income: +¥21,900 / year
0 Barriers 0 Dnve_rs EZ’F) from electricity sales, ~43% of)clrop
Risk aversion |Educat|on income

evels
), Co /T Pump size M ROI: 25-28%
constraints 0 (HP) investment recovery in 2 years
c(z) Intra-household
A & decisions
f,%i Payback: ~8 Years
22(%) Full loan repayment achieved




Sustainable Water & Carbon Mitigation

The Green Trade-off: <]
Sustainable Water & Carbon Mitigation

Selling
Electricity

Kernel Density
2

Farmers sell power instead of over-extracting water.

Green Impact o

10.86 Metric 0
Tons Of coz 2X ImpaCt : 47'610 TO"S Marginal Productivity of Energy for Wheat (INR/kWh)
) p 2 Compared to off-grid Total annual abatement
®  Offset per farmer solar pumps. across pilot. Western Gujarat  ———— - Remaining Gujarat

annually.




The Investment

Total
Government
Cost
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State EBI
(X 381M)

Central
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(¥ 1.33B)
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Total Government
Cost

0.22 - 0.28

The Economic Argument: Analyzing the SKY Data

The Return
(Subsidy Savings)

At X 7.40/unit

At 6/unit subsidy:

subsidy:

X475 Million

< 385 Million Savings

Savings

At T 6/unit At % 7.40/unit
subsidy:¥385B  subsidy:¥475
Savings Million Savings
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Way Forward for Kerala: Solarizing for
Resilient & Inclusive Growth

Establish a Multi-Stakeholder Proof of Concept (PoC)

O Initiate a PoC based on the experiment to policy pilot. Conduct a rigorous
assessment of stakeholder costs and benefits, utilizing analytics from
existing on-grid models.

Feasibility of a 100% Subsidy Model for Inclusive Development

O Reach the most vulnerable groups (marginal farmers and women-led SHGs)
to ensure no one is left behind.

O Evaluate the feasibility of a "Zero Upfront" model.

O Leverage NABARD for institutional financing to manage the initial cost of
SIPs.

O Loan repayment through stakeholder benefits.

Phase 1: The 5-Feeder Pilot Program

O Launch pilots in 5 selected feeders to test practical feasibility and document
challenges.

U These pilots will serve as a "Policy Pilot" to generate ground-level insights
on energy-use efficiency and grid integration before a statewide scale-up.
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Innovation 2 : A Community-Based Adoption
of SIPs (Example from Madhya Pradesh)

Beyond Power: Two Community

Models in Madhya Pradesh =
Model A: Chimkatola Model B: Kevlari
Capital Heavy Inclusive Financing
V * 10% Upfront Farmer e Zero Upfront Cost
Share (Earn First, Pay Later)
® 90% Donor Funded ,"~\ e |nstitutional Financing
()

e Managed by Women'’s e Reduces entry barriers
WUA (13 members) for poorest farmers

Both models utilize surplus energy for income generation,
but financing structures define accessibility.
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The Power of Her:
Women as
Managers of
Energy

* Women-led WUAs & SHGs are
central to management.

« Success driven by linkages with
State Rural Livelihood Missions
(SRLM).

* Qutcomes: Stronger community
buy-in and improved financial
discipline.



Using the Unused:
Livelihood Diversification

Surplus Solar Energy

£

I Post-Harvest Processing
£°9  (Rice Milling)

/)

ta Off-Season Income

Farmers in Kevlari reinvested SIP savings to
establish this mill, creating value beyond
irrigation.
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Crop Diversification | Expansion Profit & Revenue
Shift towards Wheat Increased area under Lower irrigation costs +
during Rabi-2024. | irrigation in summer New revenue from selling
| season. water.



Shaping Policy Pathways : Summarizing Our
learnings from the ground

HotelHi

Ground-level Insights & Use-Cases

I.  SIPs reduce fossil fuel use and
irrigation costs—e.g.,

[Il. Expanding beyond irrigation
(e.g., post-harvest, solar mills)
diversifies farmer benefits.

lll. Effective models bundle SIPs
with efficient irrigation (in
water-scarce zones) and
market access (in water-
abundant zones)

IV. Community-based solar
solutions unlock scale by
pooling demand, finance, and
management.

Policy & Institutional Learnings

I.  SIPs remain subsidy-driven;
targeted innovations in subsidy
design are essential.

Il. Stronger alignment needed
between agriculture and SIP-
governing institutions for
scaling.

lll. The way forward for grid-
connected solar irrigation lies
in getting pricing right—
aligning incentives for farmers,

utilities, and sustainability.

Gender & Financial Inclusion
I.  GESI-focused design, training,
and financing crucial for

inclusive impact.

.  Women-led SIP models (via
SHGs, SRLM linkages) show
potential for enterprise
creation.

lll.  Community-based, grid-
connected models improve
energy use efficiency and
economic returns.
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Innovative water solutions for sustainable development
Food-Climate-Growth
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