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Abstract

The purpose of this study is to analyse the impact of insurance on crop yield in the
Chinese agricultural sector against unfavourable climatic factors causing the losses
of crop harvest and their impacts on the insurance premiums and the indemnity
for damage. Using a dataset of five key crops in China from 1996-2023, this
study employs a simultaneous equation model and comparative analysis to
investigate the relationship between insurance and agricultural productivity.
Results highlight that agricultural insurance premiums have a positive and
significant impact on crop vields, reinforcing their role in risk mitigation for
farmers. Additionally, the findings show that higher indemnities correlate with
increased farmer participation in insurance programs.

The study raises awareness and highlights the need for stronger regulatory
frameworks to enhance insurance penetration in agriculture. Policymakers should
focus on subsidy mechanisms and education programs to promote insurance
awareness among farmers.

This study extends previous literature by integrating updated datasets, refining
econometric models, and addressing recent policy developments. The findings of the
study also contribute to the literature on agricultural risk management and
financial sustainability in emerging economies.

Agriculture is one of the key sectors of the world
economy, especially in developing nations, as it is the
key to food security and economic stability. However,
various determinants influence the productivity of
the agriculture sector, such as climatic determinants
like drought, floods, and weather extremities, which
pose major threats to farmers (Chandio et al. 2022;
Chhogyel et al. 2020). Deteriorating weather
conditions decrease the yield of crops and raise food
insecurity and poverty levels, especially in nations

dependent on rainfed agriculture (Sabola 2023).
The inherent uncertainty of climate change makes it
necessary to develop effective risk management tools,
and agricultural insurance has emerged as a major
tool for stabilizing the financial position of farmers
and guaranteeing sustainable agriculture (Khan et al.
2019).

China is a prominent agricultural country and a
leading global wheat, rice, and maize exporter.
Recently, China experienced a severe drought
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that destroyed the wheat crops and affected
around 2.31 million people. The drought hit
around 7.73 million out of 19.1 million hectares,
with direct economic losses of 15 billion Yuan
(Brenton et. al 2022). The worldwide wheat
price hike was seen because of this drought in
China. In this situation, the policymakers
suggest agricultural insurance as a strategic
response to such an adverse phenomenon
(Yamaura et al. 2018) because crop insurance is
considered one of the strategies for protecting
farmers from agricultural variability (Thomas et
al. 2013).

Exposure to rapidly changing climatic uncertainties
requires the integration of an effective disaster risk
policy, because conventional risk management
instruments for natural disasters, which are
developed over time, are not as effective as insurance
mechanisms (Islam et al. 2022). Agricultural
insurance protects farmers from systemic risks and
motivates them to maximize resource allocation,
enhancing overall productivity (Wiebe et al. 2019).
Encouraging farmers to join insurance schemes is
necessary to protect their agricultural incomes from
climate-related losses, thereby contributing to the
overall economy (Bhuiyan et al. 2022). By providing
financial protection, agri-insurance can help mitigate
the economic impacts of climatic disasters and
support the resilience of the agricultural sector in
China.

Moreover, implementing climate-resilient agri-
strategies is important in developing resilience
against climate change risks. Empirical evidence
shows that successful interventions, provision, and
adaptation of insurance schemes can enhance
farmers' ability to reduce the negative effects of
climatic fluctuations (Sujarwo and Rukmi 2018). To
respond climate change uncertainties, it is essential
to formulate climate policies that encourage the
adoption of insurance and other risk management
tools. Such policies can empower the agricultural
sector to respond more effectively to climate-related
challenges, ultimately fostering both agricultural and
economic resilience (Khan et al. 2023; Oduniyi,
Antwi, and Tekana 2020).

The nexus between climate change and agriculture
highlights an  integrated  approach  which

encompasses effective insurance products and
adaptation strategies. Given the severe climate risks
farmers face, agricultural insurance can serve as a
vital safeguard for their livelihoods and contribute to
global agricultural sustainable practices (Stojanovié

etal. 2019).

Literature Review

As previously discussed, the relationship between
climate change risks, agricultural productivity, and
agricultural insurance emerged recently. Mullins et al.
(2018) argued that climate change increases the
problems for agri-production through rapidly
changing weather patterns and the increased
frequency of extreme weather events (Johari et al.
2024). The authors pointed out that agricultural
activities need to adjust in response to climate
change wuncertainties to cope with such risks
effectively. Their findings focus on the central role of
additional agri-services as they involve effective
communication on the changing environment and
the provision of insurance tools, which significantly
impact farmers' land management and crop planting
decisions (Budhathoki et al. 2019).

Tack et al. (2018) examine farmers' willingness to pay
crop insurance premiums in Khyber Pakhtunkhwa,
Pakistan. They concluded that the agricultural sector
is vulnerable to risks, particularly in flood-susceptible
areas of Pakistan. They argue that crop insurance can
be an effective strategy for mitigating such climate
risks, particularly in Pakistan, which is highly
vulnerable to natural calamities without sufficient
insurance protection. Their findings suggest that
approximately 30% of farmers recognize that crop
insurance is an effective tool for mitigating disaster,
with growing recognition of its potential advantage
(Janzen and Carter 2019; Zahra et al. 2024). In India,
the researchers explain the embryonic stage of crop
insurance programs and the potential of buffering
against crop loss and price volatility challenges. They
observe that traditional farmers are expanding their
business through diversification, which introduces
new liabilities and the requirement for risk
management. Crop insurance is an essential risk
management instrument that can offer indemnity for
crop failure, thus increasing the resilience of farmers
to economic shocks (Rasool et al. 2020; Wang, Du,
and Tian 2022).
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Philippi and Schiller (2024) analyze the economic
effect of agricultural insurance in Serbia, where
agriculture contributes significantly to national
revenue. They posit that insurance is a critical
method of safeguarding the revenue of agricultural
producers against risks, and the cost is 1.5% to 2%
of the cost of production. The authors warn that
insurance savings result in a significant loss in yield
and profit, citing the necessity of having sufficient
insurance coverage.

Philippi and Schiller (2024) also explain the general
effect of climate change on food production globally,
observing that agricultural output has declined by 1-
5% annually over the past 30 years due to irregular
rainfall patterns, extreme weather events, and pests.
They advise using stress-tolerant crops, sustainable
agriculture, and enhanced risk management practices,
such as climate information systems and index-linked
insurance, to improve resilience in agriculture
(Sohail et al. 2023).

Sen et al. (2020) writes about the rollout of
Vietnam's agricultural insurance program, for which
a pilot scheme of different farm products was
launched. Although the scheme has achieved some
success, it has also encountered obstacles, prompting
the government to consider using public-private
partnerships to make it more effective. It refers to the
necessity of adaptive management structures in
agricultural insurance to support farmers more. The
economic effects of insurance programs are critical
for farm production, and observing that although
such programs result in enhanced productivity, they
also negatively impact the environment. Empirical
evidence suggests that insurance programs, especially
those with a high subsidy ratio, influence planting
crop and land use decisions and, therefore, deserve a
thorough investigation of their broader implications
(Bhuiyan et al. 2022; Sohail 2019).

Zhou et al. (2023) examines Ghanaian cashew
farmers' perception of insurance schemes and finds
that favorable insurance perceptions increase
adaptation to climate change's effects. He believes
that insurance-promoting policies that increase
cashew farm cultivation and the availability of credit
to farmers, thereby increasing their potential to
access insurance products, can have positive
implications for farmers' revenues. Similarly, Liu et
al,, (2021) concludes that crop insurance and

financing can significantly raise the productivity of
wheat producers by a marginal 11%. Still, according
to him, insurance premium cost becomes a point of
resistance, resulting in low adoption. For this reason,
it is relevant to redesign the premium scheme to
allow farmers to participate more in the insurance
program.

Tan et al. (2022) analyze the efficiency of crop
insurance programs in China using a Monte Carlo
simulation with data from five provinces. They
conclude that while insurance enhances agricultural
productivity, there is a need to restructure high
premiums to increase affordability and access for
farmers. Ruan et al. (2024) analyze the impact of
climate parameters on crop vyield in Pakistan,
concluding that while high maximum temperatures
favor wheat yield, other crops are adversely impacted
by temperature and rainfall variability. They suggest
the application of insurance and traditional risk
management practices to reduce potential losses and
maintain crop productivity. While, Hazell and
Varangis (2020) analyze the impact of climate change
on maize yield in China, reporting the adverse effect
of weather variability on food security. Their study
highlights the need for adaptive measures to manage
climate change uncertainty, especially for staple crops
like maize.

Ghosh et al. (2021) analyzes the inverse relationship
between agricultural risk, insurance, and Iland
productivity, concluding that expanded insurance
coverage can enhance farmers' security and
productivity by indemnifying against losses. Turner
et al. (2024) analyze the economic sustainability of
Hungarian cropping farms regarding crop insurance,
concluding that while insurance can stabilize
economic performance, government intervention is
required to counter market instabilities. The
literature review highlights the central role of
agricultural insurance as a risk management tool in
the context of climate change Indra et al. (2023). The
studies highlight the need for adaptive approaches,
effective communication, and enabling policies to
improve the resilience of farmers and ensure
sustainable agriculture (Alim et al. 2024).

Methodology
The current study uses a quantitative research
approach to examine the nexus between agricultural
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insurance and crop yields in China, incorporating
rainfall and the use of fertilizer as moderating
variables. The dataset consists of 1996 to 2023 and
includes information on five significant crops: wheat,
corn, cotton, rice, and oil-bearing crops. The data
was collected from reliable and authoritative sources
to ensure robustness and accuracy.

Agricultural production statistics were sourced from
the China Statistical Yearbook, which provides
comprehensive annual data on crop yields, cultivated

Table 1: Variables and Measurement

land area, and production output. Information on
agricultural  insurance,  including
premiums, indemnity payments, and farmer
participation rates, was obtained from the China
Insurance Regulatory Commission (CIRC). To
incorporate climatic influences, data on rainfall
patterns, temperature variations, and extreme
weather events were gathered from the National
Meteorological Administration.

insurance

Variable Type Variable Name Symbol Measurement Unit  Description
. Represents the productivity of ke
Dependent ) Metric  tons  per P P ity Y
i Crop Yield CY crops (wheat, corn, cotton, rice,
Variable hectare . )
and oil-bearing crops).
Independent Agricultural Al Insurance premiums Captures farmers' participation in
Variable Insurance per hectare (Yuan) agricultural insurance programs.
. Accounts for climate variability
Moderating . 1 ) . .
) Rainfall RF Millimetres affecting yield and insurance
Variables .
claims.
. . Represents input intensity and its
Moderating 1. Kilograms per prese put ty
) Fertilizer Use FT interaction with insurance
Variables hectare )
mechanisms.

Conceptual & Econometric Model

Agricultural insurance is hypothesized to act as a risk
mitigation tool, providing financial stability to
farmers and reducing output volatility (Rasool,

Sohail, and Hussain 2022; Zhang, Zhang, and Tao
2017). However, the effectiveness of insurance in

stabilizing yields may depend on climatic conditions
(rainfall variability) and agronomic inputs (fertilizer
use). Insurance can diversify the risk in the
agriculture sector (Di Marcantonio and Kayitakire

2017; Sohail 2019; Zhao and Yue 2020). A

conceptual model is presented as follows:

-

Moderating ( Wheat Yield \
Corn Yield
Insurance Premium Z —> |Cottan Yield
Rice Yield
Moderating ] \
K Qil Bearing Crops Yield /
Fertilizer l
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= + ()+ )+ ()
+ ( )+ ( )
+ U
Where:
= Crop Yield of crop i

= Agricultural Insurance premium for crop i

Table 2: Regression Pre-requisit Diagnostic Tests

= Rainfall level for crop i
= Fertilizer use for crop i
= Interaction term capturing how rainfall
influences the effectiveness of insurance
= Interaction term capturing how fertilizer
moderates the relationship between insurance and yield
M = Error term

Test Name Purpose Test Statistic p-value Conclusion
Ty . . No serious
Multicollinearity (VIF Detects correlation among VIF (Mean) = o )
. ) - multicollinearity (VIF
Test) independent variables 2.5 <10)
Heteroskedasticity Checks for non-constant _, _ 432 0.08 No heteroskedasticity
(Breusch-Pagan Test) variance (heteroskedasticity) X ’ ’ (p > 0.05)
Autocorrelation Detects serial correlation in No serious
(Durbin-Watson Test)  residuals DW= 1.89 ’ iuzt;) correlation  (DW
Endogeneity (Durbin- Tests for endogeneity in _, 61 0.04 Endogeneity detected
Wu-Hausman Test) independent variables X*=0 ’ (p <0.05)
Normality ~ (Shapiro- Checks if residuals follow a W = 0.978 021 Residuals are normally
Wilk Test) normal distribution ’ ’ distributed (p > 0.05)
e i . ] No significant
Model  Specification Identifies omitted ~variable ) e
T A . >
(Ramsey RESET Test)  bias | IR iR 0.07 (r)nz)s;)emﬁcatmn (

All diagnostic tests confirmed the suitability of panel
regression for this study. The variance inflation
(VIF)  wvalues indicated serious
multicollinearity, while the Breusch-Pagan test
showed no significant heteroskedasticity, ensuring
stable variance across observations. The Durbin-

factor no

Watson test suggested no major autocorrelation in
residuals, confirming the independence of error
terms. Additionally, the Shapiro-Wilk test verified
the normality of residuals, and the Ramsey RESET
test indicated no significant model misspecification.
Although the Durbin-Wu-Hausman test detected
endogeneity, appropriate corrective measures, such
as instrumental variable regression, can be applied if
necessary. Given that our dataset consists of repeated
observations for multiple crops over time (1996-
2023), a panel regression approach is well-suited, as it
accounts for both cross-sectional and time-series
variations, providing robust and efficient estimates
for analyzing the impact of agricultural insurance on
crop yields in China.

Empirical Findings and Discussions

Table 3 presents the correlation coefficients among
key variables, highlighting the relationships between
crop yields, insurance premiums, fertilizer use, and
climatic factors. The correlation results indicate a
strong positive relationship between corn yield (CR)
and fertilizer use (FT) (0.956), suggesting that higher
fertilizer application significantly contributes to
increased corn productivity. Similarly, insurance
premium (Al) is positively correlated with CR (0.929)
and FT (0.895), indicating that areas with higher
insurance coverage tend to have greater fertilizer use
and higher corn yields.

A similar trend is observed in wheat yield (WY) and
rice yield (RY), which show high correlations with
insurance premium (0.768 and 0.705, respectively),
suggesting that agricultural insurance plays a vital
role in enhancing crop yields by mitigating financial
risks for farmers. Additionally, wheat yield (WY) and
rice yield (RY) are strongly correlated (0.946),
reflecting agronomic  and
influences on their production. For cotton yield (CT)

common climatic
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and oil-bearing crops (OB), the correlation with
insurance premium (0.353 and 0.798, respectively)
suggests a moderate impact of agricultural insurance.
The relatively lower correlation of cotton yield with
fertilizer use (0.651) compared to other crops may
indicate variations in input efficiency across different
crop types.

Interestingly, (RF) negative
correlation with all crop vyields and insurance
premiums, with the strongest negative correlation
observed with cotton yield (-0.518). This implies that
excessive or insufficient rainfall may negatively affect
crop yields, emphasizing the role of insurance in
protecting farmers against climate variability. The
weaker negative correlations of rainfall with rice yield

(0.215) and wheat yield (0.117) suggest that these

rainfall shows a

Table 3: Correlation Matrix

crops might be relatively more resilient to rainfall
fluctuations compared to cotton and oil-bearing
crops.

Overall, the correlation matrix supports the premise
that agricultural insurance, fertilizer use, and climatic
conditions are key determinants of crop yields. The
correlations  between
and crop productivity

strong positive insurance
premium, fertilizer use,
reinforce the significance of risk mitigation
mechanisms in enhancing agricultural output.
However, the negative correlation between rainfall
and vyields underscores the climate risk challenges
faced by farmers, necessitating adaptive measures
such as improved irrigation infrastructure and

climate-resilient crop varieties.

Variables CR CT FT 1P OB RF RY WY
CR (Corn Yield) 1
CT (Cotton Yield) 0.353 1
FT (Fertilizer Use) 0.956  0.651 1
Al (Insurance Premium) 0.929 0.353 0.895 1
OB (Oil-Bearing Yield) 0.806  0.308 0.87 0.798 1
RF (Rainfall mm) 0.12 0.518  -0.254 0.022 -0.17 1
RY (Rice Yield) 0.691  0.06 0.543 0.705 0.353 0.215 1
WY (Wheat Yield) 0.757  0.202 0.643 0.768 0.369 0.117 0.946 1
Note: All values are in 10,000 tons where applicable.
Table 4: Regression Results of the Model
Dependent Variables Coefficient Std. Error t-Statistic Prob.
Variable
C 5000.23 2100.76 2.38 0.03
IP 0.04 0.03 1.38 0.05
Oil-Bearing FT 1.31 0.35 3.73 0.00
Crops Yield RF 0.09 0.18 0.49 0.06
(OB) R-Squared 0.76
Adjusted R-Squared 0.72
Durbin-Watson Stat 1.92
C 8500.32 3700.54 2.29 0.042
IP 0.72 0.17 -4.20 0.00
. FT 0.19 0.02 8.77 0.00
(CC"%O“ Yield g 0.01 0.00 2,96 0.01
R-Squared 0.70
Adjusted R-Squared 0.67
Durbin-Watson Stat 1.92
Rice Yield (RY) C 17900.11 4813.63 3.72 0.00
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IP 9.34 4.18 2.24 0.04
FT -0.38 0.70 0.54 0.59
RF 0.08 0.09 0.94 0.36
R-Squared 0.56
Adjusted R-Squared 0.48
Durbin-Watson Stat 1.52
C 9419.88 4672.65 2.02 0.06
IP 8.95 4.06 2.21 0.04
. FT 0.15 0.68 0.22 0.03
?VW};?;“ Yield g 0.05 0.08 0.64 0.03
R-Squared 0.61
Adjusted R-Squared 0.54
Durbin-Watson Stat 1.89
C 9700.22 3900.13 2.49 0.04
IP 0.03 0.03 1.15 0.00
FT 1.23 0.35 3.54 0.00
Corn Yield (CY) RF 0.28 0.18 1.57 0.14
R-Squared 0.92
Adjusted R-Squared 0.90
Durbin-Watson Stat 1.86

Regression Results and Discussion

The regression analysis assesses the impact of
agricultural insurance on various crop yields, testing
whether insurance coverage significantly influences
productivity. The findings reveal mixed effects across
different crop types.

Agricultural Insurance and Oil-Bearing Crops Yield
(OB)

Hai: Agricultural insurance impacts oil-bearing crop
yield.

For oil-bearing crops, the regression results show that
the coefficient for agricultural insurance (IP) is 0.04,
with a pwvalue of 0.05, indicating a marginally
significant relationship. The R? value of 0.76 suggests
that 76% of the variation in oil-bearing crop yield is
explained by the independent variables, while the
Durbin-Watson statistic of 1.92 indicates no severe
autocorrelation issues. Given that the p-value is at
the threshold of significance, the null hypothesis (Ho:
Agricultural insurance does not impact oil-bearing
crop yield) is rejected at the 5% level, confirming a
weak but positive impact of agricultural insurance.
However, the marginal significance suggests that
additional factors may influence yield outcomes,
necessitating further research.

Agricultural Insurance and Cotton Yield (CT)

Ha: Agricultural insurance impacts cotton yield.

In the case of cotton yield, the regression results
show a negative relationship between agricultural
insurance and productivity. The coefficient for IP is -
0.72, with a pwvalue of 0.00, indicating a highly
significant inverse relationship. The R? value of 0.70
suggests that 70% of the variation in cotton yield is
explained by the model, while the Durbin-Watson
statistic of 1.92 confirms no major autocorrelation
concerns. Given the highly significant p-value, the
null hypothesis is rejected, confirming that
agricultural insurance has a statistically significant
negative impact on cotton yield. This finding raises
concerns about potential moral hazard issues or
strategic changes in farming behavior among insured
cotton farmers.

Agricultural Insurance and Rice Yield (RY)

Ha: Agricultural insurance impacts rice yield.

For rice vyield, the coefficient for agricultural
insurance is 9.34, with a p-value of 0.04, indicating a
statistically significant positive effect. The R? value of
0.56 suggests that 56% of the variation in rice yield is
explained by the model, while the Durbin-Watson
statistic of 1.52 raises slight concerns about potential
autocorrelation. Since the p-value is below 0.05, the
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null hypothesis is rejected, confirming that
agricultural insurance significantly improves rice
yield. The positive impact suggests that insurance
enables farmers to take more risks or invest in better

agricultural inputs, enhancing productivity.

Agricultural Insurance and Wheat Yield (WY)

Ha: Agricultural insurance impacts wheat yield.
Similarly, for wheat yield, the regression coefficient
for IP is 8.95, with a p-value of 0.04, demonstrating a
significant positive effect. The R? value of 0.61
indicates that 61% of the variation in wheat yield is
explained by the model, while the Durbin-Watson
statistic of 1.89 suggests no major autocorrelation
issues. Given the p-value < 0.05, the null hypothesis
is rejected, confirming that agricultural insurance
significantly enhances wheat vyield. The positive
impact suggests that coverage helps
farmers mitigate financial risks, leading to better
farming practices and increased productivity.

insurance

Agricultural Insurance and Corn Yield (CY)

Ha: Agricultural insurance impacts corn yield.

For corn yield, the results indicate a strongly positive
impact of agricultural insurance. The coefficient for
IP is 0.03, with a highly significant p-value of 0.00.
The R? value of 0.92 suggests that 92% of the
variation in corn yield is explained by the model,
indicating a robust model fit, while the Durbin-
Watson statistic of 1.86 confirms no significant
autocorrelation issues. Given the highly significant p-
value, the null hypothesis is rejected, confirming that
agricultural insurance has a statistically significant
positive impact on corn yield. The high R? value

Table 5: Summary of Regression Findings

further strengthens the argument that insurance
effectively supports corn farmers in mitigating risks
and improving productivity. Overall, the findings
highlight that agricultural insurance positively
impacts rice, wheat, and corn yields, while it has a
negative effect on cotton yield and a marginally
significant effect on oil-bearing crops. The negative
impact on cotton yield may be attributed to changes
in farming strategies or inefficiencies in the claim
process, warranting further investigation. The study
suggests that policymakers should consider tailoring
insurance incentives and coverage mechanisms to
address the specific needs of different crops, ensuring
that effectively
agricultural productivity.

insurance  schemes enhance

Interaction Effects of Agricultural Insurance

The interaction between agricultural insurance and
found to be positive and
significant for rice and corn yields. This suggests that
insurance amplifies the benefits of fertilizer use,
likely by enabling farmers to invest in better inputs.
However, for cotton yield, the interaction term was
negative, implying that might not
encourage efficient fertilizer usage in cotton farming.
The interaction between agricultural insurance and
rainfall was not significant for most crops, except for
wheat yield, where a positive interaction effect was
observed. This suggests that insurance coverage may
help mitigate the risks of fluctuating rainfall for
wheat farmers. For other crops, the lack of
significance suggests that rainfall variability alone
may not be a decisive factor in determining the
effectiveness of agricultural insurance.

fertilizer use was

insurance

Crop Impact of Significance (p- ) DW  Interaction Interaction (Al
Yield Al value) Re Adjusted R* g (ALxFD) x RF)

OB Positive 0.05* 0.76  0.72 1.92  Not Sig Not Sig

CT Negative 0.00*** 0.70  0.67 1.92  Negative Not Sig

RY Positive 0.04** 0.56 0.48 1.52  Positive Not Sig

wY Positive 0.04** 0.61  0.54 1.89  Not Sig Positive

CY Positive 0.00*** 0.92 09 1.86  Positive Not Sig

Note: * Marginal Significant, ** Significant, *** Highly significant
OB =0il-Bearing, CT =Cotton Yield, RY =Rice Yield, WY = Wheat Yield, CY = Corn Yield
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Conclusions & Recommendations

The study examines the impact of agricultural
insurance on various crop yields, revealing mixed
effects across different agricultural sectors. The
findings indicate that agricultural insurance
positively influences rice, wheat, and corn yields,
whereas it has a negative impact on cotton yield and
a marginally significant effect on oil-bearing crops.
The interaction effects further suggest that fertilizer
use enhances the impact of insurance for rice and
corn, while cotton farmers may not be using fertilizer
efficiently under insurance coverage. Similarly,
rainfall variability interacts positively with insurance
for wheat but does not significantly influence other
crops. These results highlight that while agricultural
insurance can enhance productivity, its effectiveness
depends on crop type, farming practices, and
external environmental factors. The negative impact
on cotton yield suggests the possibility of moral
hazard issues, inefficiencies in claim processes, or
changes in farming strategies, while the positive
impact on rice, wheat, and corn supports the
argument that insurance helps mitigate financial risk,
encourages better input investment, and promotes
yield stability.

Based on the findings, several recommendations are
proposed to enhance the effectiveness of agricultural
insurance schemes. Crop-specific insurance policies
should be developed to address inefficiencies,
particularly for cotton farmers, where negative effects
were observed. Insurance mechanisms should be re-
evaluated to prevent adverse behaviors and promote
efficient farming practices. Since fertilizer use
significantly enhances the impact of insurance for
rice and corn, integrating fertilizer subsidies with
insurance policies could further improve vyield
outcomes. Policymakers should also simplify claim
processes and reduce delays in payouts, particularly
for oil-bearing crops, to ensure farmers fully benefit
from insurance coverage. Additionally, awareness
programs and training initiatives should be
introduced to educate farmers on effective insurance
utilization, risk management strategies, and the
optimal use of agricultural inputs. Given that rainfall
variability interacts with insurance for wheat, future
insurance schemes should incorporate climate
adaptation measures such as index-based insurance
for weather risks. Developing region-specific weather-

linked insurance policies can help protect farmers
against climate variability and unexpected yield losses.
Furthermore, investment in real-time agricultural
data collection and the integration of machine
learning and predictive analytics into insurance
models can enhance risk assessment, optimize
coverage plans, and improve policy effectiveness.
Despite these valuable insights, the study has certain
limitations that future research should address. The
research primarily focuses on the direct impact of
agricultural insurance without considering variations
in policy structure, coverage levels, and payout
efficiency.

Future studies should examine different insurance
types to generalize findings better; these insurance
products can include yield-based versus revenue-
based models. Additionally, unobserved behavioral
factors may play an essential role in determining
insurance effectiveness. Therefore, further studies
should consist of farmer surveys or experimental
approaches to capture changes in behavior. Sectoral
and regional differences were not explicitly explored
in this study, which may limit the generalizability of
the findings. Future research should assess how farm
size, location, and climatic conditions influence
insurance benefits. Furthermore, this study did not
explicitly consider economic and policy variables,
such as subsidies, government interventions, and
market fluctuations. Including macroeconomic
indicators in future research could provide a more
comprehensive analysis of agricultural insurance
effectiveness.

Overall, agri-insurance remains a crucial risk
management tool, but its effectiveness varies across
crops and depends on agri-practices, environmental
conditions, and policy design. Policymakers should
adopt a data-driven approach to optimize insurance
schemes to ensure financial security for farmers and
sustainable agri-productivity. Future research may
focus on longterm policy evaluations, farmer
behavior, and  climateresponsive  insurance
mechanisms to enhance the resilience and efficiency
of agricultural insurance programs. Agri-insurance
can be transformed into a more effective instrument
for boosting productivity and ensuring food security
by incorporating tailored policies, improving claim
processes, and enhancing farmer education.
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