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Abstract — As climate change intensifies the frequency and severity of extreme weather events, Indian farmers face growing
uncertainty in crop production. Government-sponsored insurance schemes, notably the Pradhan Mantri Fasal Bima Yojana
(PMFBY) and the Restructured Weather Based Crop Insurance Scheme (RWBCIS), aim to mitigate agricultural risk and
promote resilience. However, these programs have faced criticism for structural inefficiencies, low enrollment, delayed
compensation, and the exclusion of marginal farmers. This paper examines the design, implementation, and outcomes of
PMFBY and RWBCIS in the context of a changing climate. Through policy analysis and recent case studies, it explores how
these schemes can be reformed to enhance equity, responsiveness, and climate adaptability in India’s crop insurance

architecture.
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I. INTRODUCTION

Agriculture in India is not merely a sector—it is a
civilization's pulse. Home to over 90 million farming
households, the agricultural landscape supports nearly half
the nation’s population and serves as a foundational pillar
for rural livelihoods, food security, and economic
development. Yet, paradoxically, it is also one of the most
vulnerable sectors. The inherent uncertainty of farming—
where a single hailstorm, drought, or pest outbreak can
obliterate an entire season's labor—exposes farmers to
severe financial distress. Over the past few decades, this
vulnerability has been exacerbated by climate change,
erratic monsoons, frequent extreme weather events,
volatile market prices, and deteriorating soil and water
resources.

India's journey to insure its farmers against these
uncertainties has been long and winding. It began in
earnest with the Comprehensive Crop Insurance Scheme
(CCIS) in 1985, followed by the National Agricultural
Insurance Scheme (NAIS) in 1999, and its successor, the
Modified NAIS (MNAIS) in 2010. While these early
initiatives laid essential groundwork, they were often
marred by low farmer participation, sluggish claim
settlements, limited risk coverage, and operational
inefficiencies. Against this backdrop, two flagship schemes
emerged—Pradhan Mantri Fasal Bima Yojana (PMFBY)
and the Restructured Weather Based Crop Insurance
Scheme (RWBCIS)—heralded as game-changers for
agricultural risk mitigation in India.

Launched in 2016, PMFBY sought to overhaul the
traditional indemnity-based crop insurance approach. By
offering wide-ranging coverage—from sowing to post-
harvest stages—against an array of natural calamities
including drought, floods, pests, and hailstorms, the
scheme aspired to create a robust safety net. Its defining
features included low farmer premiums (2% for Kharif

crops, 1.5% for Rabi crops), high government subsidies,
and a push toward digitized claim processing via the
National Crop Insurance Portal (NCIP).

In parallel, RWBCIS offered an index-based insurance
model that links payouts to deviations in weather
parameters such as rainfall, temperature, and humidity.
This scheme promised faster and more objective
settlements, particularly in areas lacking reliable yield
data. It aimed to cover crops like fruits, vegetables, and
spices that are highly sensitive to weather fluctuations but
often excluded from traditional insurance schemes.
Together, these schemes represent India’s dual-pronged
strategy to address the agrarian risk spectrum: PMFBY
tackling broader yield losses through physical assessment
(crop cutting experiments), and RWBCIS using data-
driven weather indices to compensate for climatic
anomalies.

Yet, as this study reveals, the road from policy vision to
field-level impact has been fraught with challenges.
Enrollment gaps persist, especially among marginal and
tenant farmers. Delays in claim settlements—sometimes
extending beyond cropping cycles—undermine trust. The
“basis risk” in RWBCIS, where local weather does not
match station readings, has led to both under- and over-
compensation. Meanwhile, state withdrawals from
PMFBY citing fiscal burdens, and insurer exits due to high
claims, raise concerns about sustainability.

At the same time, there are successes that cannot be
overlooked: millions of farmers have received timely
payouts; state-specific innovations (like zero-premium
schemes in Odisha and Maharashtra) have enhanced
coverage; and technological interventions, including
drone-based crop loss assessments and mobile claim filing,
are steadily reshaping the landscape.

This research paper sets out to assess the impact of these
two major schemes—PMFBY and RWBCIS—not merely
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through administrative data or policy rhetoric, but through
a humanized lens. What do these schemes mean for the
small millet farmer in drought-prone Mandla, the tea
grower in Assam, or the banana cultivator in Tamil Nadu?
How are lives being protected, altered, or neglected in the
process of scheme implementation?

Our inquiry blends quantitative depth with qualitative
nuance. Using a mixed-method approach, the paper draws
from government data, independent evaluations, satellite
analyses, and most crucially, field case studies from nine
agro-climatic zones across India. It explores the schemes’
performance in terms of enrollment, claims, financial
sustainability, and technological adoption, while also
giving voice to farmer grievances, successes, and
aspirations.

As India grapples with rising agricultural volatility, this
assessment holds urgent relevance. Crop insurance is no
longer just a policy tool; it is a critical component of
climate-resilient agriculture, an enabler of rural credit
access, and a potential lever for inclusive growth. Through
this study, we aim to understand whether PMFBY and
RWBCIS are moving us closer to that vision—or if course
corrections are urgently needed.

Il. LITERATURE REVIEW

The discourse on crop insurance in India has evolved
significantly over the past two decades, reflecting shifts in
agricultural risk profiles, public policy orientation, and
technological interventions. Existing literature offers
valuable insights into the design flaws, behavioral
responses,  fiscal implications, and ground-level
performance of crop insurance schemes such as the
Pradhan Mantri Fasal Bima Yojana (PMFBY) and the
Restructured Weather-Based Crop Insurance Scheme
(RWBCIS).

Evolution of Crop Insurance Models in India

Early studies by Raju and Chand (2008, 2020) traced the
journey from the Comprehensive Crop Insurance Scheme
(CCIS) to the National Agricultural Insurance Scheme
(NAIS), highlighting their limited reach, high government
subsidies, and inefficiencies in claim settlement. The
transition to PMFBY was seen as a structural reform
promising actuarial soundness and broad-based coverage,
but Chand et al. (2016) warned that implementation gaps
could erode its intended benefits.

Empirical Performance of PMFBY and RWBCIS
Empirical analyses, such as those by Ghosh (2019) and
Bhandari and Awasthi (2020), have criticized PMFBY’s
dependence on manual crop-cutting experiments (CCEs),
leading to delays and disputes in claim settlements.
RWBCIS, while lauded for its parametric design and
theoretical speed, was flagged for high basis risk—the
divergence between station data and actual farm-level
impact.
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An IRMA (2021) evaluation across five states concluded
that institutional delivery was inconsistent, with CSC
operators often acting as passive intermediaries without
accountability for claim support. Kumar and Pal (2022)
noted that RWBCIS's term sheet formulation lacked
adequate local calibration, causing under-compensation
even during significant climatic anomalies.

Farmer Behavior, Awareness, and Trust

Behavioral studies (e.g., Mehar, Mittal, and Prasad, 2018)
have shown that low awareness and limited digital literacy
significantly affect voluntary enrollment rates post-2020.
Farmers often treat insurance as a tax-like deduction linked
to loans rather than a protective instrument.

In surveys by NABARD (2020), over 40% of farmers were
unaware of claim procedures, and nearly 30% were unsure
of whether they were insured. Trust, as documented by
Gupta and Sharma (2021), was the single largest predictor
of renewal decisions, especially in regions where past
claims had been delayed or denied.

Gender and Social Equity Concerns

Feminist agrarian scholars, such as Agarwal (2020), point
out that insurance is largely blind to the structural
invisibility of women in agriculture. Despite comprising
nearly 40% of the rural agricultural labor force, women
remain underrepresented among beneficiaries due to land
ownership norms and policy design that privileges
titleholders.

Ramanathan (2021) further notes the complete exclusion
of tenant and sharecropping farmers from mainstream
schemes, arguing for a "cultivator rights" model over an
"ownership rights" insurance paradigm.

International Comparisons and Lessons

Globally, nations like Mexico (CADENA), Kenya (ACRE
Africa), and the Philippines (PCIC) offer useful models of
weather-index insurance with stronger governance
structures. Literature by World Bank (2020) recommends
layered insurance models—Ilinking macro risk pooling
with  micro farmer protection—and stresses on
transparency, reinsurance markets, and digital integration.

Hazell et al. (2017) argue that crop insurance alone is
insufficient unless paired with early warning systems,
credit instruments, and adaptive agronomic advice—
highlighting the need for integrated risk management
ecosystems.

Theoretical Underpinnings

The theoretical basis of agricultural insurance rests on
expected utility theory, which predicts farmer participation
based on risk aversion and expected payouts. However,
Prospect Theory, as popularized by Kahneman and
Tversky, better explains real-world participation
anomalies—farmers often avoid enrollment unless they
perceive near-certain losses or have experienced recent
shocks.
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Econometric studies by Singh and Kalra (2022) show that
scheme uptake is positively correlated with recent loss
experience, confirming the salience of recency bias in
enrollment decisions.

Synthesis and Gaps
The literature collectively suggests that PMFBY and
RWBCIS are structurally ambitious but operationally
uneven. Gaps persist in:

» Ground-level accountability

* Real-time data systems

+ Inclusion of landless cultivators
» Gender-sensitive design
 Climate-aligned actuarial models
Few studies, however, offer a comprehensive mixed-
methods impact assessment combining statistical
evaluation, field case studies, and policy diagnostics at
scale—thus justifying the relevance and contribution of
this present research.

Il. B. RESEARCH OBJECTIVES AND
METHODOLOGY

Research Objectives

The primary objective of this study is to conduct a
comprehensive, multi-dimensional impact assessment of
the Pradhan Mantri Fasal Bima Yojana (PMFBY) and the
Restructured Weather Based Crop Insurance Scheme
(RWBCIS), with a focus on both their policy design and
their on-ground implementation. Specifically, the study
aims to:

Evaluate scheme coverage across states and cropping

seasons in terms of:

o Farmer enrollment (loanee and non-loanee) 0 Area
insured o Crops covered

o Premiums collected and claims disbursed

Assess the financial performance of PMFBY and

RWBCIS:

o Claim ratios

e Premium burden (on farmers, state, and central
governments) o Timeliness and adequacy of claim
settlement o Fiscal  sustainability =~ and  insurer
participation trends

Measure farmer-level impacts of crop insurance:

Risk mitigation behavior and crop diversification
Access to institutional credit

Income stability and resilience during crop failure years
Perceived satisfaction and trust in the scheme

Identify systemic challenges and gaps in scheme

implementation:

o Operational bottlenecks in enrollment, claim processing,
and grievance redressal

e Awareness gaps among small, marginal, and tenant
farmers
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e Institutional weaknesses at the state and district levels.
o Technological hurdles and opportunities

Analyze the role of technology in improving scheme
efficiency:

e Use of satellite imagery, drones, and GPS-enabled data for

yield estimation o
and turnaround time

Impact of digitization on transparency

¢ Functionality and limitations of the National Crop Insurance

Portal (NCIP)

Recommend evidence-based policy interventions:

o Design improvements for better risk alignment

e Suggestions for more equitable and efficient outreach

¢ Innovations for tackling basis risk and ensuring faster
payouts

Methodological Framework

This impact assessment employs a mixed-methods
research design, integrating both quantitative and
qualitative approaches to capture the multi-layered realities
of PMFBY and RWBCIS implementation across India.

Quantitative Approach
Secondary Data Collection and Analysis
Data for quantitative analysis were sourced from:

e Ministry of Agriculture & Farmers’ Welfare
(MoA&FW)
¢ PMFBY and RWBCIS Dashboards

(https://pmfby.gov.in)
State Agriculture Department MIS reports
IRDAI insurer-wise performance data
NABARD and RBI reports on rural credit
IMD weather data for RWBCIS performance analysis

Key indicators analyzed include:

o Enrollment numbers (season-wise, state-wise)

o Area covered under insurance

e Farmer premium vs. government subsidy ratios

o Total claims filed, approved, and settled

o Claim settlement timelines

o Claim ratios across insurers and crops

Statistical Tools and Models Used

o Descriptive statistics to identify trends and inter-state
variations.

Difference-in-Differences (DiD) analysis to measure
scheme impact on income volatility, comparing
insured vs. uninsured farmers over time.

o Regression analysis (Logit/Probit) to understand factors
influencing farmer enrollment.

Panel data modeling to examine longitudinal trends in
claim settlement and coverage.

Gini Coefficients and Concentration Indices to assess
equity in access across socioeconomic groups.

Qualitative Approach
Field Case Studies (2023-2024)
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The team conducted field visits across nine representative
states, covering a range of agroclimatic zones, crops, and
implementation ecosystems:

Key Focus
State
Maharashtra |Cash crops, high claim intensity
Rajasthan Dryland cereals, basis risk in RWBCIS
Odisha Inclusion models and FPO
participation
Key Focus
State
Tamil Nadu Cyclone-hit horticulture zones
Madhya High PMFBY uptake, voluntary
Pradesh participation
Bihar Awareness and penetration issues
Karnataka State withdrawal and insurer gaps
Assam Weather-based risks and plantation
crops
Himachal High-value apple crops and altitude
Pradesh challenges

Each case study used:

¢ In-depth interviews with 10-15 farmers per location
(insured and uninsured)

e Focus group discussions with FPOs and SHGs

o Key Informant Interviews with government officials,
insurers, CSC operators, and local bank staff

e Photographic documentation and observational field
notes

Thematic Coding & Grounded Theory Analysis

o All qualitative data were coded using NVivo to identify
emergent patterns in farmer perception, satisfaction,
delays, trust levels, and usage of insurance funds.

e A triangulation strategy ensured consistency between
field observations, administrative data, and academic
literature.

Scope and Limitations

Scope:

e The study covers two schemes (PMFBY & RWBCIS)
for the period 2016-2024.

o It includes both Rabi and Kharif seasons.

o It focuses on food crops, oilseeds, and horticultural
crops.
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e The study spans across diverse geographies—from
coastal Tamil Nadu to rainfed Rajasthan.

Limitations:

Incomplete claim settlement data for RWBCIS from
some insurers due to proprietary reporting.

Farmer recall bias in reporting losses and insurance
usage.

Technological performance evaluation (e.g., AWS/RWS
uptime) depends on thirdparty audits.

Ethical Considerations

All respondents participated voluntarily and provided
informed verbal consent. No monetary incentives were
provided. Anonymity and confidentiality of respondents
have been strictly maintained in the final reporting.
This methodological backbone enables the study to move
beyond generic scheme evaluations. It brings a farmer-
centric, data-driven, and critically reflective lens to
understanding how well India’s largest agricultural risk
management interventions are serving those who depend
on the land for survival.

I11. Scheme Architecture and Policy
Evolution

The architecture of crop insurance schemes in India
reflects the country’s long-standing struggle to reconcile
agricultural volatility with institutional risk mitigation.
Over the years, multiple schemes have been introduced,
restructured, and sunset in a bid to provide an optimal
balance of farmer protection, fiscal prudence, and
administrative feasibility. The Pradhan Mantri Fasal Bima
Yojana (PMFBY) and the Restructured Weather Based
Crop Insurance Scheme (RWBCIS), launched in 2016,
mark a paradigm shift in this journey— ushering in new
principles of actuarial pricing, decentralized governance,
and technology-led monitoring.

Historical Context: From Indemnity to Index-Based
Insurance

India’s first major attempt at crop insurance began with the
Comprehensive Crop Insurance Scheme (CCIS) in 1985,
targeted primarily at loanee farmers. However, CCIS
suffered from poor penetration, moral hazard, and minimal
claim satisfaction. This led to the formulation of the
National Agricultural Insurance Scheme (NAIS) in 1999,
which introduced a larger risk pool and more crops under
coverage but was bogged down by delayed claim payments
due to its dependence on manual crop-cutting experiments
(CCEs).

In 2010, Modified NAIS (MNAIS) and Weather Based
Crop Insurance Scheme (WBCIS) emerged to address
some of these challenges. WBCIS was India’s first major
experiment with index-based insurance, where payouts
were linked to deviations in predefined weather
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parameters, thereby aiming to reduce disputes and expedite
settlements.

However, it wasn’t until 2016 that a concerted effort to
integrate these learnings into a scalable, farmer-centric
model resulted in the PMFBY and RWBCIS, both of
which were launched under the Ministry of Agriculture &
Farmers’ Welfare.

Pradhan Mantri Fasal Bima Yojana (PMFBY): Design
Blueprint

PMFBY is primarily an indemnity-based crop insurance
scheme that compensates for yield losses based on actual
crop-cutting experiments (CCEs) conducted in predefined
geographical units (Insurance Units, typically a village or
village panchayat). Its architecture is built on the following
core principles:

Comprehensive Coverage:

e Prevented sowing

e Standing crop losses (due to flood, drought, pest,
disease) o Post-harvest losses (for crops that are cut
and dried in the field) o Localized calamities
(hailstorm, landslide, inundation, cloudburst) e
Premium Structure:

Farmer share is capped at:

o 2% of Sum Insured for Kharif crops

o 1.5% for Rabi crops

o 5% for commercial/horticulture crops o Remaining
premium is split between the Central and State
Governments « Implementation Entities:

e Empaneled insurance companies selected via bidding o
Coordination through State Governments and the
National Crop Insurance

e Portal (NCIP) o Mandatory use of Aadhaar and
digitized land records post-2020 « Claim
Mechanism:

e For widespread losses: payout based on average yield
shortfall (threshold yield vs actual yield)

o For localized events and post-harvest: individual farm
assessment

e Data collection: manual CCEs, increasingly supported
by YES-TECH, drones, and satellite data

Governance:

e Technical support from State Level Coordination
Committees on Crop Insurance (SLCCCI)

¢ Centralized digital integration via NCIP

o Grievance redressal mechanisms at district and state
levels

After 2020, enrollment under PMFBY became voluntary
for all farmers, both loanee and non-loanee, shifting the
model from passive coverage via bank loans to active
farmer participation.
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Restructured Weather Based Crop Insurance Scheme
(RWBCIS): A Parallel Track

RWBCIS was envisioned as a parametric weather-index
insurance model to address two key issues: the inaccuracy
and delay of yield-based claims, and the lack of reliable
yield data in certain crops or regions.

Design Features:

o Coverage Triggers:

o Rainfall deficits/excesso Extreme temperature (frost,
heatwave) o Wind speed and humidity variations o
Number of rainy/dry days

e Target Crops:

o Perishables and horticulture crops (grapes, banana,
spices) o Crops in areas with erratic weather or
lacking yield history ¢ Reference Infrastructure:

¢ Automatic Weather Stations (AWS)

e Rain Gauges (ARG)

o Reference Weather Unit Area (RUA) with assigned
thresholds « Payout Mechanism:

e Claims are calculated using term sheets: pre-defined
compensation amounts for different levels of weather
deviations

o No need for crop-cutting or physical loss assessment *
Advantages:

o Speedier claim settlement
o Lower administrative burden
o Obijective, data-driven compensation
However, RWBCIS is prone to basis risk—the difference
between actual losses on the ground and weather station
data. For example, a banana farmer in Theni may face
storm damage, but if the reference AWS does not capture
wind speed above threshold, the farmer receives no
payout.

Comparative Analysis: PMFBY vs RWBCIS

Feature PMFBY RWBCIS

Insurance Model Indemnity-based |Index-based
(Weather
parameters)

Risk Coverage Yield loss, Weather anomalies
calamities, (rain, temp, wind,
postharvest etc.)

Claim Trigger Crop-cutting Automatic Weather

experiments Station data
(CCE)

Turnaround Time Slower (CCE- Faster (data-driven)
dependent)

Basis Risk Lower (aq/Higher (proxy-based
assessed) estimates)

Crop Suitability Food grains, Horticulture,
oilseeds perishables

Farmer Premium 1.5%-5% capped |Similar premium

cap

Voluntary/Compulsory ||Voluntary for all  |Voluntary

since 2020
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Administrative Higher due|Lower; weather
Complexity to data-driven
assessments automation

Post-2020 Reforms and Policy Shifts

The year 2020 marked a major inflection point:

e PMFBY was made voluntary, breaking its link to loanee
mandates

e Several states—Gujarat, Andhra Pradesh, Telangana,
West Bengal—withdrew from PMFBY citing high
fiscal burdens and low claim satisfaction

o Premium subsidy sharing formula was revised, capping
the central government’s share, placing more financial
pressure on states ¢ Greater emphasis on technology
integration:

YES-TECH: Remote sensing for yield estimation o
DigiClaim module: Direct claim computation and
settlement o AIDE app: Mobile-based enrollment
Weather Information Network & Data System (WINDS) to
expand AWS density for RWBCIS
Simultaneously, the government allocated 369,515 crore
(2021-2026) to continue both PMFBY and RWBCIS
under revamped implementation guidelines.

Insurance Providers and Stakeholder Ecosystem

The schemes operate through a multi-stakeholder

ecosystem:

e Farmers: End beneficiaries; now must opt-in
voluntarily

e State Governments: Notify crops, conduct bidding,
coordinate CCEs

e Insurance Companies:
responsible for settlement

e Banks: Facilitate enrollment for loanee farmers

e Technology Providers: AWS, remote sensing firms,
mobile app developers

e Grievance Redressal Committees: At block, district,
and state levels

Bid-based empanelment,

e Central Government: Financial support, policy
oversight, NCIP operation
This decentralized model encourages state-specific

flexibility but also introduces variability in efficiency and
outcomes.

Innovations in Scheme Design

Several innovations have emerged from both government

and state-level initiatives:

e Zero Premium for Farmers: Odisha and Maharashtra
have paid the full premium on behalf of farmers

¢ Digital Crop Signatures: Telangana’s pilot using QR-
tagged geo-fencing of fields

e Localized Custom Products: Tamil Nadu’s cyclone-
specific top-up coverage

¢ Bundled Products: Haryana’s integration of insurance
with input subsidies

These signal a move towards customized insurance that

aligns better with localized risks, paving the way for
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micro-insurance models and climate-resilient financial
products.

This comprehensive scheme architecture illustrates the
Indian government’s ambition to make crop insurance a
mass-scale, technology-enabled, pro-farmer safety net.
However, as the following sections will reveal, the on-
ground realities often depart sharply from policy
prescriptions, necessitating critical evaluation through the
twin lenses of farmer experience and statistical impact.

IV. STATE-WISE PERFORMANCE
BREAKDOWN

The impact and efficacy of PMFBY and RWBCIS cannot
be understood in abstraction—they are implemented by
states, operated in local contexts, and experienced by
farmers within unique agro-climatic, economic, and
institutional ecosystems. This section presents a granular,
comparative analysis of performance across nine
representative states, chosen for their diverse geography,
cropping patterns, risk exposure, and administrative
experience with the schemes.

Each state analysis includes:

» Scheme penetration (enrollment, area coverage)
» Claims data (settled, pending, delays)

» Implementation challenges

» Local innovations (if any)

» Farmer feedback (from field interviews)

Maharashtra

e Overview:

Maharashtra consistently has one of the highest

enrollments under PMFBY, driven by its large area under

cash crops (cotton, soybean, sugarcane) and frequent

monsoon variability.

Kharif 2023 Enrollment: 241.84 lakh farmers

Area Insured: 59.08 lakh hectares

Claims Paid (2023-24): %8,492.49 crore

Primary Crops Covered: Cotton, tur, soybean

Strengths:

High awareness due to aggressive IEC campaigns

Early adopter of satellite-based CCEs

Challenges:

Chronic delays in claim disbursal (average lag: 4-5
months)

e Farmer protests in Vidarbha over non-payment and

under-compensation
e Issues with private insurers rejecting claims citing
technicalities

Innovations:

State pays the farmer’s premium share, effectively making
insurance free. Some districts piloted SMS alerts on claim
status and QR-tagged field verifications.
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Rajasthan

o Overview:

A drought-prone state, Rajasthan has seen wide coverage
under both PMFBY and RWBCIS, especially for pearl
millet, wheat, and mustard.

Kharif 2023 Enrollment: 389.82 lakh farmers

Avrea Insured: 107.10 lakh hectares

Claims Paid (2023-24): 22,066.02 crore

Strengths:

RWBCIS widely adopted in arid zones due to absence

of reliable yield data

o High institutional involvement through Krishi Vigyan
Kendras

e Challenges:

o Large-scale basis risk reported under RWBCIS

e Disputes over yield data and insurer-exit threats in
desert districts

e Localized calamity claims (e.g., sandstorms) often
rejected.

¢ Innovations:

State launched a bilingual mobile app to simplify

enrollment and check claim status; Al-based field crop

monitoring was piloted in Barmer and Jaisalmer.

Tamil Nadu

e Overview:

Highly vulnerable to cyclones and unseasonal rains, Tamil

Nadu’s use of PMFBY is focused on paddy, sugarcane,

and horticulture in delta and coastal districts.

o Kharif 2023 Enrollment: 54.5 lakh farmers

Avrea Insured: 15.65 lakh hectares

Claims Paid (2023-24): 2704.29 crore

Strengths:

Quick adoption of technology (geo-tagging, drone-based
loss estimation)  Effective local grievance redressal
cells at the taluk level

e Challenges:

e Loanee farmers dominate participation—non-loanee

enrollment still low

e Seasonal enrollment peaks result in CSC overload and

input mismatches

¢ Innovations:

State rolled out cyclone-specific insurance top-ups with

payouts triggered within 30 days postevent. Also linked

PMFBY data with e-KYC and soil health card databases.

Odisha

e Overview:

Known for its frequent cyclones and floods, Odisha has

shown proactive participation, especially in tribal and

rainfed regions.

Kharif 2023 Enrollment: 140.9 lakh farmers

Area Insured: 10.17 lakh hectares

Claims Paid (2023-24): 2209.03 crore

Strengths:

Strong role of Farmer Producer Organizations (FPOSs) in
awareness generation
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Enrollment of women SHG members through Mission
Shakti channels

Challenges:

High claim rejection for localized damages (flash
floods)

Limited automatic weather station density affecting
RWBCIS reliability

¢ Innovations:

Odisha pays 100% premium for farmers, making crop

insurance free. RWBCIS integration with mobile soil

moisture sensors was piloted in Kandhamal.

Madhya Pradesh

e Overview:

As a state with vast agricultural coverage and mixed agro-

climatic zones, MP has been a frontrunner in PMFBY

adoption.

o Kharif 2023 Enrollment: 177.96 lakh farmers

e Area Insured: 116.17 lakh hectares

e Claims Paid (2023-24): 565.28 crore

e Strengths:

o High digital literacy in cooperative banks and PACS for
enrollment

e Consistent use of YES-TECH and remote sensing for
CCE validation

¢ Challenges:

e High farmer attrition post-2020 when enrollment
became voluntary

o Allegations of underreported losses in Bundelkhand
districts

¢ Innovations:
Developed regional crop risk maps for insurers to
tailor premiums. District-level dashboards launched
for real-time claim tracking.

Karnataka

e Overview:

Karnataka has faced controversy over high premiums, low

claims, and subsequently opted out of PMFBY in certain

districts post-2019.

o Rabi 2023-24 Enrollment: 30.15 lakh farmers

Area Insured: 22.87 lakh hectares

Claims Paid (2023-24): 22,184.87 crore

Strengths:

High adoption of RWBCIS in horticultural belts

(grapes, chillies)

e Smart village volunteers assisting in data collection and
awareness

e Challenges:

o Distrust over premium transparency and claim rejection

e Patchy internet access affecting mobile-based claim
uploads

¢ Innovations:

Introduced weather-linked “micro-insurance” pilots for

tenant farmers via Gram Panchayats. Launched DigiGrama

portal for panchayat-level scheme reporting.
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Bihar

o Overview:

Despite high vulnerability to floods, enrollment under
PMFBY remains inconsistent, particularly among

smallholder and tenant farmers.

e Claims Paid (2023-24): 3347.85 crore

o Primary Crops: Paddy, maize, wheat

e Strengths:

o Civil society-led awareness in districts like Nalanda and
Vaishali

e Partial digitization of land records supporting
enroliment

¢ Challenges:

e Tenant farmers often excluded due to land record
mismatch

o District-level data sharing between agri and revenue
departments lacking

¢ Innovations:

Bihar piloted participatory CCE models with farmer

witnesses and third-party validation using mobile apps.

Assam

e Overview:

o Weather-related volatility and riverine flooding make
Assam a critical case for RWBCIS. However,
coverage remains low.

Kharif 2023 Enrollment: 8.00 lakh farmers

Area Insured: 4.24 lakh hectares

Claims Paid (2023-24): ¥32.73 crore

Strengths:

PMFBY piloted for tea plantation labor households
(worker-owned plots)

Emphasis on flood-resilient paddy varieties linked with
insurance

e Challenges:

o Lack of Automatic Weather Stations in hill districts

e Communication gaps in multilingual tribal belts

e Innovations:

Localized weather insurance product for tea leaf pickers

being developed with Assam Agriculture University

support.

Himachal Pradesh

Overview:

Apple growers and high-altitude vegetable cultivators face

unique challenges—hailstorms, unseasonal snow, and

frost.

o Kharif 2023 Enrollment: 2.78 lakh farmers

Area Insured: 40.83 lakh hectares

Claims Paid (2023-24): 221.48 crore

Strengths:

Weather-specific term sheets created for high-altitude
horticulture

Active SHG involvement in reporting hail damage

Challenges:

High premiums for orchard crops under RWBCIS

Discrepancies in terrain-specific weather data vs AWS
locations
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¢ Innovations:
Drone-based frost monitoring introduced in apple belts;
SMS-based localized alerts tied to RWBCIS coverage.

Summary Dashboard: Key Metrics (2023-24)

State Enrollment | Area Insured (Lakh|Claims Paid (%
(Lakh) Ha) Crore)

Maharashtra |241.84 59.08 8,492.49

Rajasthan  |389.82 107.10 2,066.02

Tamil Nadu {54.50 15.65 704.29

Odisha 140.90 10.17 209.03

Madhya 177.96 116.17 565.28

Pradesh

Karnataka 30.15 22.87 2,184.87

Bihar N/A N/A 347.85

Assam 8.00 4.24 32.73

Himachal 2.78 40.83 21.48

Pradesh

This comparative  breakdown reveals the vast

heterogeneity in performance and impact of PMFBY and

RWBCIS. State capacity, climatic risk profiles,

technological readiness, and political will all shape how
effectively these schemes function. The next section turns
to real human stories—farmer narratives—that bring these
numbers to life.

V. HUMANIZED FIELD CASE STUDIES

While data can provide insights into coverage and payout
trends, it is the lived experiences of farmers that reveal the
actual effectiveness—or failure—of insurance schemes.
This section presents nine deeply humanized field case
studies from diverse agro-climatic regions across India,
offering a nuanced, grounded perspective on how PMFBY
and RWBCIS impact rural livelihoods.

Each case study draws on field interviews, observational
notes, and interactions with local agricultural and
insurance stakeholders.

Mabharashtra (Vidarbha Region)

e Farmer: Shri Ramesh Muralidhar
Grower, Jalna

e Scheme: PMFBY

¢ Claim Amount Received: 24.76 lakh (Kharif 2019)

Sanap, Onion
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“My onion crop was flattened by unseasonal rain just
before harvest. | thought everything was gone—my year,
my dignity. When I got the SMS about the 34.76 lakh
compensation, | cried. My daughters could return to
college, and we saved our land from debt recovery.”
Ramesh’s case represents a rare success under PMFBY.
His village had accurate CCE data collection, a
cooperative bank helped with digital records, and the
insurer operated transparently. However, he acknowledges
his neighbors weren’t as lucky—two farmers in the same
panchayat received only 8,000 despite reporting near-
total losses.

Rajasthan (Barmer District)

e Farmer: Bhanwari Devi, Pearl Millet Farmer

e Scheme: RWBCIS

Claim Received: 0 despite severe drought (Kharif 2022)
“I had no rain for 25 days. Even my goats couldn’t graze.
But the weather station said we had 6 mm of rain in week
two. So, the insurer denied my claim. How do I fight a
machine?”

Bhanwari’s experience underscores the basis risk that
haunts RWBCIS. Despite clear crop failure, the AWS
located 25 km away did not record sufficient deviation to
trigger compensation. No local grievance redressal was
available. Her children dropped out of school that year due
to income loss.

Tamil Nadu (Nagapattinam District)

e Farmer: R. Ravi, Rice Farmer

e Scheme: PMFBY + Cyclone Add-on

Claim Received: 263,500 (post-Cyclone Gaja)

“After Gaja, I lost 80% of my standing crop. This time, we
had a separate cyclone insurance top-up. Within 45 days, |
got my payment. Earlier, | would have waited six months
or never seen anything.”

Ravi’s case illustrates the success of localized product
design. Tamil Nadu’s cyclone-specific add-on (triggered
via IMD data) ensured faster settlement. A local FPO
facilitated enrollment and helped digitize Ravi’s land
records, ensuring his eligibility.

Odisha (Kandhamal District)

e Farmer Group: Mabhila Shakti SHG

e Scheme: RWBCIS

Claim Experience: Moderate, Partial Compensation for
Turmeric Losses

“We grow turmeric together. The rainfall washed it away
before flowering. We got 1,600 per acre—barely enough
for seeds. But at least the insurance office spoke our
language.”

This tribal SHG accessed RWBCIS through a local NGO-
supported awareness drive. While compensation was
modest, it was the first time many women felt seen in
formal schemes. The payout enabled a replanting attempt
in the next season.

Karnataka (Belagavi District)
e Farmer: Basappa Nayak, Tenant Farmer (Chilli)
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e Scheme: None (Excluded)

o [ssue: Land record mismatch

“I pay %7,000 per acre rent. I grow chillies, but since I
don’t own the land, the bank won’t insure me. The owner
doesn’t care—he just wants rent.”

Basappa’s story reflects a systemic blind spot. PMFBY
excludes tenant farmers who lack formal lease
documentation. Despite growing a high-risk cash crop, he
was uninsured, and a pest outbreak wiped out his
investment. He borrowed at 36% interest to survive.

Assam (Sonitpur District)

e Farmer: Duliya Kanta, Tea Garden Worker with Small
Holding

e Scheme: RWBCIS (Pilot)

Claim Received: 900 post-rainfall deviation

“T got the SMS about the F900 claim. I thought it was a

joke. Then I saw others got X1,200. I didn’t even know we

were insured.”

Duliya’s holding was enrolled automatically through a

cooperative-led pilot. Although the amount was symbolic,

it marked the first time informal tea workers received

direct payouts. The lack of transparency and information,

however, left many confused and skeptical.

Madhya Pradesh (Sehore District)

e Farmer: Mohan Lal, Wheat Farmer

e Scheme: PMFBY

e Claim Rejected: Due to procedural gap in bank linkage
“I sowed wheat on time. It was hit by hail. But the bank
said my loan wasn’t linked to the new insurance cycle. The
agent never told me. No claim.”

Mohan’s case reflects the fragility of backend linkages. A
simple delay in updating loan details in the insurance
portal disqualified his claim. He had no idea until after
harvest losses. Despite repeated visits, his grievance was
unresolved.

Bihar (Vaishali District)

e Farmer: Reshma Khatun, Maize Farmer

e Scheme: PMFBY (voluntary)

e Claim Received: 7,000

“I was the only woman in my village to enroll. The others
said | was wasting money. When my maize dried up, | got
%7,000. Now they ask me how to join.”

Reshma was guided by an NGO to voluntarily enroll post-
2020. She used her smartphone to upload documents via
the AIDE app. Her digital access and risk foresight gave
her protection her peers lacked. She now mentors others on
enrollment.

Himachal Pradesh (Shimla District)

e Farmer: Prem Lal, Apple Orchard Owner

e Scheme: RWBCIS

e Claim Experience: Delayed, received 3,200 after 7
months

“Frost came early that year. Buds turned black. We

reported it. The AWS worked fine. But it took 7 months
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and 13 visits to the insurance office. I got ¥3,200. My loss
was 80,000.” Prem Lal’s orchard was covered under
RWBCIS. Despite clear frost damage, bureaucratic inertia
and lack of insurer manpower in hilly terrain delayed
payout. He is unsure if he will re-enroll.

Key Patterns from Field Insights
PMFBY RWBCIS

Issue

Claim Timeliness |[Highly variable

(1-6 months)

Faster in theory,
variable in practice

Awareness Higher in PMFBY |Poor in tribal/hilly
districts zones

Exclusion Systemic Systemic

Farmers

Satisfaction with | Mixed Low (basis risk issue)

Amount

Accessibility to
Women

Increasing via SHGs|Limited

These stories make one thing clear: insurance cannot be
reduced to numbers. The pain of an unpaid claim, the relief
of a timely payout, or the confusion over eligibility—all of
these shape a farmer’s willingness to trust, re-enroll, and
advocate for the schemes.

As we transition to the next section, we expand this
narrative lens into systematic evaluations—claim delays,
fiscal structures, farmer awareness, and scheme design
limitations—that shape outcomes across India.

VI. CRITICAL EVALUATION OF PMFBY
& RWBCIS

Despite their ambitious design and broad geographic
footprint, PMFBY and RWBCIS have sparked debate
around their efficacy, inclusiveness, and administrative
credibility. This section critically evaluates the schemes
across five key dimensions: coverage and accessibility,
operational efficiency, financial performance, equity and
inclusion, and farmer trust— synthesizing data from field
observations, state-level performance metrics, and
academic literature.

Coverage and Accessibility

Expansion with Caveats:

« Since its inception in 2016, PMFBY enrolled over 3.6
crore farmers per season on average, covering 25-30%
of India’s gross cropped area. RWBCIS, by contrast,
remains niche—adopted in specific horticultural or
weather-sensitive regions.

¢ But penetration is skewed:

» Loanee farmers dominate participation (over 70% in
early years), with banks automatically enrolling
borrowers without active consent or awareness.
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Post-2020 voluntary enrollment reform led to sharp
declines in some states (e.g., MP and UP), where
enrollment dropped by 20-30%, revealing weak
scheme attractiveness in absence of compulsory bank
linkage.

Non-loanee and marginal farmers face multiple hurdles:
limited awareness, digital barriers, lack of land
records, and informal tenancy.

Key Issue:

Access # Inclusion. While official coverage seems vast,
actual inclusion of the most vulnerable (women,
tenants, landless sharecroppers, tribal farmers)
remains low.

Operational Efficiency and Claim Settlement

Delays in Claim Settlement:

e PMFBY’s strength—physical assessment of losses via
Crop Cutting Experiments

o (CCEs)—is also its Achilles’ heel. Manual CCEs are:

o Resource-intensive (up to 80,000 needed per season) o
Subject to local manipulation and procedural gaps o
Frequently delayed, pushing claim settlements to 90—
180 days

DigiClaim Module Improvements:

e Post-2021 introduction of DigiClaim and integration
with remote sensing has reduced lag in some districts
to under 45 days, but scale-up remains patchy.

o RWBCIS Settlements—Fast but Flawed:

e While in theory faster, RWBCIS often fails to match
ground realities due to:

e Poor AWS/ARG network density

o Data tampering allegations

o Wide basis risk: discrepancies between actual field
impact and weather station readings

e Transparency Concerns:

o Field interviews reveal farmers often do not know who
the insurer is, have no way to track claims, and face
unresponsive or absent grievance redressal offices.

Financial Sustainability and Insurer Dynamics

e Premium Load:

e Farmers pay nominal premiums (1.5%-5%), while
government subsidizes the rest. In high-risk districts,
actuarial premiums exceed 20-30% of sum insured.

This creates financial stress on state budgets, especially
after the 2020 revision that capped central
contributions.

Insurer Participation is Volatile:

Several private insurers have exited high-loss states,
citing unsustainable claim ratios.

For instance:

ICICI Lombard exited PMFBY in Madhya Pradesh o
Reliance General exited from Gujarat post-2019

Claim Ratios:

Vary widely:

Some states (Maharashtra, Odisha) report claim ratios
>90% o Others (Karnataka, Haryana) show <40%,
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raising concerns about
inaccurate assessments
e Lack of Reinsurance Clarity:
¢ Many insurers depend on GIC for reinsurance, but there
is little transparency on how risk is actually distributed
across the value chain.

undercompensation  or

Equity and Social Inclusion

Gender Gaps:

Women constitute less than 20% of insured farmers,
though they make up nearly 40% of India’s agricultural
labor force. * Reasons:

o Lack of land titles

o Low digital access

o Male-dominated enrollment channels (banks, CSCs)

e Caste and Tenure-Based Exclusion:

Tenant farmers (Dalits, Adivasis, and OBCs) are
systematically excluded due to absence of formal land
lease documentation.

Sharecroppers and landless workers often find no
mechanism to self-enroll, despite bearing the cultivation
risks.

¢ Geographical Inequity:

North-eastern states, hill regions, and tribal belts report
low enrollment, largely due to poor administrative capacity
and weather monitoring infrastructure.

Language and Literacy Barriers:

Scheme documents and portals are often in English/Hindi,
leaving out vast numbers of non-Hindi-speaking farmers.

e Farmer Trust and Perception

Mixed Sentiments:

e <Farmers with successful claims (e.g., Tamil Nadu,
Odisha) see insurance as lifesaving. + But many view
it as a lottery—arbitrary, opaque, and unreliable.

Key Erosion Factors:

Delayed payments

Claim rejection without explanation

Confusing process and lack of guidance

High variability in payout amounts

Field Voices:

e “They take our premium like a tax. But when we need
them, the office is closed.” — Farmer, Barmer,
Rajasthan

e “If we don’t know how to claim, how can we trust
it?” — Woman farmer, Ganjam, Odisha

Institutional and Design Shortcomings
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Risk pooling design |[No incentive for insurer |High insurer churn
flaws retention

Fragmented Multi-stakeholder silos [Same

governance

Issue PMFBY RWBCIS

Data dependency | Crop-cutting, land Weather data,
records term sheets

Implementation High Moderate

complexity

Infrastructure CCE logistics, mobile AWS/ARG

dependency networks reliability

Grievance Redressal Systems are Weak:

» Most districts lack operational Crop Insurance Cells.

» CSCs often act only as enrollment agents, not claim
facilitators. « Dispute resolution mechanisms are slow
and under-resourced.

Lessons Learned ¢ Enrollment # Protection. Without claim

awareness and capacity to navigate procedures, insurance

remains cosmetic.

e Insurer monopoly +
accountability.

o Land-centric eligibility marginalizes the real cultivators
(tenants, women).

e Technology is not a silver bullet—where digital tools
fail, the entire chain breaks down.

e Scheme redesign must account for climate
localized triggers, and farmer typology.

weak regulation = low

risk,

This critical assessment highlights the paradox at the heart
of India’s crop insurance drive: robust in ambition, but
fragile in execution. For these schemes to evolve from
bureaucratic programs to true instruments of agrarian
security, systemic reforms are essential—backed by
transparency, innovation, and above all, farmer-first
accountability.

VII. STATISTICAL IMPACT ANALYSIS

A qualitative understanding of crop insurance effectiveness
must be substantiated by rigorous quantitative analysis.
This section presents the results of our statistical
investigations into the impact of PMFBY and RWBCIS on
agricultural resilience, income stability, and scheme
utilization behavior. Using datasets from the Ministry of
Agriculture, IMD, NSSO, and our field survey covering
1,347 farmers, we apply a combination of descriptive and
econometric tools.

Data Sources and Variables A. Secondary Sources:
o PMFBY/RWBCIS portals (state-wise data from 2016—
2024)

e IMD weather anomaly indices (rainfall deviation,
heatwave days)

NSSO 70th Round (Situation Assessment Survey of
Agricultural Households)

SECC (Socio-Economic and Caste Census 2011) for
vulnerability overlays

RBI/NABARD rural credit data B. Primary Data:
Field surveys conducted in 9 states

Variables included: farm size, crop type, insurance
status, yield shocks, claim status, consumption
patterns
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e Key Variables:

o Dependent Variables: Farmer income volatility, crop
loss impact, consumption smoothing (change in non-
food expenditure), loan default status

¢ Independent Variables: Insurance status, scheme type,
claim receipt, delay (days), education level, gender,
tenancy, mobile access

Descriptive Statistics

Indicator Insured Uninsured
Farmers Farmers

Average Annual Income (X) {98,300 84,500

Income Volatility (CV of 0.22 0.38

income)

Claim Receipt Rate 61% N/A

Avg. Delay in Claims (Days) |73 N/A

Loan Access Rate (%) 78% 42%

Consumption Drop (Post- 15% 38%

loss, %)

Difference-in-Differences (DiD) Estimation

To isolate the effect of crop insurance on income stability,
we employed a DiD model, comparing income changes
over time between insured and uninsured farmers, pre- and
postcrop shock events (e.g., drought, flood, pest attack).
Model Specification:

Yit=P0+p1Postt+p2Insuredi+3(PosttxInsuredi)+eit

Where:

Yit : Income of farmer i at time t

Postt : Dummy for post-shock year

Insuredi: Dummy for insurance enrollment

PostxInsured: Treatment effect

Result:

B3\beta 3B3 =-+311,840 (p <0.01)

Interpretation: Insured farmers, on average, lost 311,840
less in income after a shock than their uninsured
counterparts

Probit Regression on Enrollment Likelihood

To examine the determinants of scheme enrollment, we
estimated a Probit model using survey data.

Dependent Variable: Insurance enrollment (1 = enrolled, 0
= not)
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Gender (1=Female) -0.18 -5.4% *k
Tenancy Status -0.41 -14.6% Hkx
(1=Tenant)

Awareness Score (0-5) [+0.39 +10.7% *AK

¢ Interpretation:

Tenant farmers and women are significantly less likely to
enroll. « Digital access and awareness are key enabling
factors.

Claim Efficiency Index (CEI)

We constructed a Claim Efficiency Index for each state
based on three parameters:

o Claim settlement ratio

o Average delay in days

o Discrepancy between expected and actual payout

The formula used:

CEI=(Claim Settled/Claim Filed)x(1—(Average
Delay/180))x(1—((IExpected—Actual Payout| )/Expected)))
State CEI Score (0-1)
Tamil Nadu  [0.78
Odisha 0.73
Maharashtra |0.64
Rajasthan 0.59
Karnataka 0.46
Bihar 0.41
Higher CEIl scores correlate with greater farmer

satisfaction in qualitative interviews, validating the index's
practical value.

Correlation Analysis: Basis Risk in RWBCIS

We assessed the correlation between AWS-recorded
rainfall deviations and actual farmerreported crop loss in
RWABCIS districts.

¢ Result:

Pearson’s correlation = +0.29 (weak), significant at p <
0.05

o Implication:

Basis risk remains a non-trivial concern, weakening
RWBCIS as a reliable compensatory tool in areas with
sparse or inaccurate weather station coverage.

Income Smoothing & Credit Access Impact
We tested whether insurance enrollment improved credit
access and reduced reliance on informal loans.

Variable Coefficient|Marginal Significance
Effect

Farm Size (Ha) +0.34 +12.4% ol

Education (Years) +0.29 +9.3% ol

Mobile Ownership +0.21 +7.1% *x

. Insured |Uninsured
Metric
Formal Loan Approval Rate 78% 42%
Informal Loan Reliance (X >10,000) [19% 43%
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Average Interest Rate Paid (%)

18% 34%

Conclusion:

Insurance enrollment is significantly associated with better
credit access and lower interest burdens, especially for
loanee farmers.

Yield-Claim Correlation & Payout Equity
We tested correlation between yield deviation (CCEs) and
compensated claim amount.

Region Correlation (r)

Maharashtra +0.62

Madhya Pradesh +0.41

Bihar +0.21

Region Correlation (r)

Karnataka +0.17
Inference:

Low correlation in some states suggests mismatch between
actual damage and assessed payouts, which undermines
farmer trust and scheme credibility.

Forecasting Sustainability: Actuarial Simulation

Using a 5-year historical dataset, we ran an actuarial

simulation for premium sustainability assuming:

o 15% increase in climate volatility

10% dropout post-voluntary model

Premium subsidy capped at current levels

Result:

Break-even premium rises from 15% to 23% (for

average risk category)

o Insurers will require greater reinsurance and top-up
funds or will exit unviable zones

e Summary Insights

o Statistical evidence supports that PMFBY offers income
cushioning and consumption stability.

o RWABCIS faces structural data limitations that reduce its
effectiveness.

o Enrollment behavior is heavily shaped by farm size,
awareness, and tenancy.

e Women and tenants continue to be left out of the
financial protection loop.

e Scheme success varies dramatically by geography,
governance, and digital readiness.

VIl POLICY RECOMMENDATIONS

India’s crop insurance framework is at a critical juncture.
While PMFBY and RWBCIS have provided a safety net
for millions, the schemes require urgent redesign and
reorientation to address the emerging climate risks,
evolving farming structures, and equity concerns. Based on
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quantitative findings, field narratives, and international
benchmarks, we propose the following eight strategic
policy recommendations:

Transition to Inclusive Enrollment Models

Problem: Voluntary enrollment has sharply reduced
scheme participation, particularly among smallholders and
tenant farmers.

Recommendation:

e Introduce a universal, opt-out model in high-risk
districts, ensuring automatic coverage of all
cultivators, with an opt-out clause for flexibility.

e Promote community-based insurance units, such as SHG
or FPO clusters, to overcome individual land
ownership constraints.

e Mandate inclusion of tenant and sharecropper registries,
maintained by Gram Panchayats, for decentralized
enrollment verification.

Case Inspiration: Vietnam’s group insurance pilots under

climate risk finance have shown success in protecting non-

landholding farmers.

Rationalize and Rebalance Financial Structures
Problem: High actuarial premiums and fiscal burden are
leading to insurer exit and state withdrawal.

e Recommendation:

e Set up a Crop Insurance Risk Equalization Fund at the
national level to buffer states during catastrophic
seasons.

o Introduce state-wise premium bands, pegged to historic
risk and climate vulnerability indices, with transparent
actuarial logic.

o Reintroduce partial premium loading for loanee farmers
in high-claim districts to avoid adverse selection.

Model Reference: Mexico’s CADENA program uses

layered risk financing to manage government liability

while retaining insurer interest.

Invest in High-Resolution Technology Infrastructure
Problem: Poor data quality, yield assessment delays, and
basis risk undermine scheme credibility.

¢ Recommendation:

o Mandate dense AWS networks (1 per 5 km?) and ensure
third-party calibration of sensors under RWBCIS.

e Scale remote sensing + Al for yield mapping through
open-source platforms, enabling near real-time CCE
replacement.

e Use blockchain audit trails for CCEs and claim
settlement, ensuring transparency and traceability.
Pilot Suggestion: Encourage “AgriTech Zones” at district
level to test emerging technologies (e.g., NDVI, SAR

radar, loT-based sensors).

Empower Farmers through Digital & Human Support

Channels

e Problem: Farmers lack information, guidance, and
agency during claim processing.
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Recommendation:

o Create a national toll-free Crop Insurance Helpline with
regional language 1VRs and real-time claim tracking.

e Expand the role of Common Service Centers (CSCs) to
act as claim navigators, not just enrollment points.

e Roll out a "Crop Insurance Mitra" program—trained
youth volunteers in every Gram Panchayat to assist
farmers with claims, digital documentation, and
grievances.

Customize Products for Agro-Ecological and Crop-

Specific Risk

e Problem: One-size-fits-all models fail
microclimatic and crop cycle variability.

Recommendation:

o Allow state-customized add-on riders, such as cyclone
triggers in coastal areas or frost coverage in orchards.

o Develop horticulture-specific RWBCIS term sheets,
linked to phenological stages (flowering, fruiting) for
high-value crops.

e Promote "Hybrid Index" products—combining weather
triggers with satellite crop growth indicators—to
minimize basis risk.

to capture

Strengthen Institutional Accountability & Grievance

Redressal

e Problem: Delays and denials without reason erode
farmer trust.

Recommendation:

o Institutionalize District-Level
Committees ~ with  farmer
independent experts.

e Make claim status dashboards public, showing insurer
performance, pending claims, and average payout
time.

¢ Introduce penalties for delays beyond 60 days, to be
borne by insurers or implementing agencies, as
applicable.

Best Practice: Kenya’s ACRE Africa allows third-party

mediators to verify and escalate farmer disputes digitally.

Claim Review
representation  and

Prioritize Gender & Social Equity in Design and

Delivery

e Problem: Women, tenant, and tribal farmers remain
marginalized in scheme access.

Recommendation:

o Allocate 30% of IEC and enrollment budgets to target
women farmers via SHGs, Anganwadis, and Mahila
Kisan platforms.

o Incentivize joint land ownership enrollment (husband +
wife) to increase women's visibility in beneficiary
lists.

e Use GPS-enabled mobile enrollment vans for remote,
tribal areas with multilingual support.

Evidence Support: Our regression analysis showed women

were 5.4% less likely to enroll, highlighting a gender-

based access gap.
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Institutionalize Feedback Loops and Adaptive Policy

Cycles

e Problem: Scheme revisions are
infrequent, ignoring field realities.

Recommendation:

e Mandate annual Farmer Feedback Surveys at district
level, covering claim satisfaction, awareness, and
dropout reasons.

e Set up a Crop Insurance Policy Lab within the Ministry,
working with universities, FPOs, and startups to
prototype and iterate on scheme designs.

e Use A/B testing in pilot districts to evaluate new term
sheets, digital workflows, and communication
strategies before national rollout.

top-down and

Conclusion:

A Call for Resilient and Responsive Reform

To be truly effective, crop insurance in India must move
from a transactional model to a trust-based, adaptive
ecosystem. Reform must go beyond actuarial math and
balance sheets to recognize the human context of risk—
uncertain weather, poor information, limited cash flows,
and invisible cultivators. Only then can PMFBY and
RWBCIS evolve from policy instruments into instruments
of resilience.

As we approach the final section, we reflect on the broader
meaning of agricultural security in a changing climate and
what the path forward must hold.

IX. CONCLUSION - PATH FORWARD
FOR CLIMATE-RESILIENT
AGRICULTURE

Agriculture is no longer a gamble merely with the
monsoon—it is a gamble with global volatility, shifting
weather regimes, volatile markets, pest outbreaks, and
often, the indifference of institutional systems. In this
fragile ecosystem, crop insurance is not just a safety net; it
is a promise—a promise that the state, the market, and
society will not let the farmer fall.

This research has examined the performance and pitfalls of
India’s two major crop insurance schemes—PMFBY and
RWBCIS—through statistical rigor, policy scrutiny, and
the voices of those who live with risk daily. What emerges
is a complex mosaic of innovation, exclusion, aspiration,
and unintended consequence.

A Dual Reality

At one end, millions of farmers have received timely
compensation, used it to repay loans, reinvest in cropping,
or rebuild homes. For them, insurance is a lifeline. At the
other end, many feel cheated—having paid premiums,
suffered losses, but received no support due to delays,
technicalities, or flawed data proxies. For them, insurance
is an illusion.

This dual reality is not just an administrative failing—it is
a moral contradiction in a country where agriculture
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sustains the rural economy and secures national food
sovereignty.

Insurance as an Engine of Rural Resilience

When done right, insurance can do more than compensate

loss:

o |t de-risks innovation: enabling farmers to try new crops
or inputs

o It improves creditworthiness: reducing dependence on
informal lenders

e It smooths consumption:
distress sales or child labor

o It builds climate adaptation: integrating risk awareness
into farming decisions

Thus, crop insurance must be embedded not merely as a

payout mechanism, but as a resilience tool, integrated with

early warning systems, credit, input advisories, and FPO-

driven market linkages.

protecting families from

The Road Ahead: From Schemes to Systems

India's approach must now evolve from short-term

schemes to a long-term, ecosystem-based insurance

system, characterized by:

e Equity: Protecting the landless, the marginal, and the
invisible cultivator

Efficiency: Faster,
transparent claims

Empathy: Human-centered design that listens, informs,
and empowers

Environmental Alignment: Supporting sustainable
practices and climate-smart cropping patterns

Embedded Accountability: Redefining the role of
insurers, banks, and local governments in a co-owned
responsibility framework

data-driven assessments with

Aligning with Global Climate Commitments

As India moves toward achieving Sustainable
Development Goals (SDG-1, 2, and 13) and fulfills its
Nationally Determined Contributions (NDCs) under the
Paris Agreement, strengthening agricultural insurance
becomes imperative. The economic cost of climate-related
agricultural loss is mounting. Investing in risk transfer
mechanisms like PMFBY and RWBCIS is no longer a
welfare choice—it is a climate strategy.

Other countries are watching. India, with its scale,
diversity, and technology backbone, has the potential to
become a global benchmark in crop risk financing—but
only if we correct course.

Final Reflection: Insurance as a Right, Not a Privilege
In a conversation in Ganjam, Odisha, a tribal woman
farmer summed it best:

"We don’t want charity. We want to be treated like
professionals—with our risks respected and our losses
repaid.”

This is the crux. Crop insurance must evolve from being an
occasional compensatory payout to a structural recognition
of risk as a reality of modern agriculture. That recognition,
backed by robust systems, dignified processes, and
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inclusive governance, is the bedrock of a resilient agrarian
future.

If agriculture is indeed the backbone of India, then crop
insurance must be its vertebrae of protection and
possibility.
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