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ABSTRACT
Maharashtra is known as a rainfed agricultural state and is highly prone to climatic ϐluctuations. Crop insur‑

ance schemes play a vital role in ensuring farmers’ incomes during crop failures. However, the execution of PMFBY
in India has facednumerous challenges, such as delays in settling claims, discrepancies betweenpremiums collected
and claims paid out, and unequal distribution. Thesemultifaceted challenges highlight the complexity and the need
to identify the determining factors for better adoption of the crop insurance scheme. Therefore, the key objective
of this paper is to analyse the performance of PMFBY in Maharashtra, identifying key issues and barriers to its ef‑
fectiveness and inclusiveness. This study adopts a mixed‑methods approach. Secondary data was collected from
existing literature, policy papers/reports to grasp the ϐirst‑hand information. Primary data gathering encompasses
surveys and discussions with 400 farmers, and insurance personnel, to glean insights into their encounters, per‑
ceptions, and suggestions concerning PMFBY. This research endeavours to examine the factors that inϐluence the
engagement of farmers in crop insurance programs through the application of binary logistic regression analysis.
We analysed the impact of demographic, socio‑economic, and behavioural variables on the probability of obtain‑
ing insurance coverage. The key ϐindings indicate that educational attainment and access to irrigation resources
enhance the likelihood of insurance participation, whereas gender and caste afϐiliations, exhibit a correlation with
diminished participation rates. These ϐindings underscore the need of targeting marginalized populations and aug‑
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menting access to essential infrastructure in order to enhance insurance coverage and encouraging farmer involve‑
ment.
Keywords: Crop Insurance; Climate Change; Rain‑fed; Risk Mitigation

1. Introduction
Agriculture globally faces inherent uncertainties,

includingmarket and production risks leading to annual
income volatility [1, 2]. These risks involve yield losses
from adverse weather conditions, pest outbreaks, and
post‑harvest losses during storage and transportation.
Additionally, unpredictable market price ϐluctuations ex‑
acerbate ϐinancial instability for farmers. Over the past
two decades in Asia, frequent natural disasters such
as ϐloods and drought have resulted in substantial eco‑
nomic losses [2]. In India, farmers in drought‑prone re‑
gions may lose 12–15% of their average income, while
those in semi‑arid areas forfeit up to 27% due to risk
mitigation efforts [2, 3]. Recent climatic trends, includ‑
ing extreme temperature ϐluctuations and heavy rainfall,
have intensiϐied agricultural challenges, leading to a de‑
cline in production [4]. This dual risk scenario of pro‑
duction volatility and price ϐluctuations signiϐicantly im‑
pacts household income and food security for farmers
in India [5–7]. To overcome these challenges, efforts to
enhance the resilience of agricultural insurance frame‑
works through technology are crucial [8].

Crop insurance schemes like the PMFBY play a vi‑
tal role in stabilizing farmers’ incomes during crop fail‑
ures [9]. Despite government initiatives to expand insur‑
ance coverage through subsidized premiums, challenges
like inadequate farmer awareness persist [10]. Low adop‑
tion of agricultural insurance persists among farmers in
Maharashtra, even though it is promoted by the govern‑
ment. This may be due to amix of social, economic, insti‑
tutional, and awareness issues. To create better policies
that encourage farmers to participate and improve their
ability to handle risks, it’s important to understandwhat
drives these low adoption rates.

Agricultural insurance is pivotal for managing risks
in farming, yet it remains largely inaccessible to most
farmers in India [11, 12]. Insufϐicient agricultural insurance
keeps farmers vulnerable to crop losses and ϐinancial in‑

stability, potentially leading to dire consequences such as
indebtedness and suicide [13]. Challenges such as lack of
transparency, delays in claim settlement, procedural com‑
plexities, and bureaucratic inefϐiciencies deter farmers
from participating in crop insurance programs [14]. More‑
over, smallholder farmers, who often lack access to credit,
are signiϐicantly underrepresented in these schemes [15].
A study done by Arora & Birwal [16] indicates that wealth‑
ier farmers have better access to agricultural insurance
than their smaller counterparts. Developing strategies to
protect farmers from crop losses due to adverse weather,
such as droughts and ϐloods, is now a top priority for gov‑
ernments and donors. This is crucial given the expected
increase in frequency and intensity of extreme weather
events due to climate change [17, 18].

According to Ghosh et al. [19], only 25% of insured
farmers chose to purchase insurance voluntarily, with
the remaining 75% enrolled under compulsory loan de‑
fault coverage, whereby any farmer applying for sea‑
sonal agricultural credit was required to obtain insur‑
ance coverage. The PMFBY aims to provide comprehen‑
sive insurance coverage against crop failures and sta‑
bilize farmers’ incomes, addressing long‑standing chal‑
lenges in the agricultural insurance sector.

Addressing these challenges requires strategic in‑
terventions such as climate adaptation, integrated water
management, fair farmer compensation, and robust crop
insurance frameworks to ensure sustainable food secu‑
rity in India [20]. However, several critical issues under‑
mine the effective implementation and uptake of agricul‑
tural insurance schemes like PMFBY in India. Ghosh et
al. [21] highlight farmer dissatisfaction stemming from de‑
layed and uncertain indemnity pay‑outs under PMFBY,
while Singh and Agrawal identify systemic challenges, in‑
cluding inadequate coordination among the agriculture
department, banks, microϐinance institutions, and pri‑
vate insurers, alongside ϐlawed assessment of crop losses
and delays in claim settlements [11]. Furthermore, Govin‑
daraj [22] notes farmers’ preference for government relief
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payments over crop insurance due to accessibility [10] and
emphasize the pervasive lack of farmer awareness about
insurance schemes, necessitating extensive educational
campaigns. Government efforts to improve insurance lit‑
eracy in rural areas are crucial for enhancing understand‑
ing of claim processes and increasing accessibility to agri‑
cultural insurance [23]. Rajeev et al. [24] critique the design
ϐlaws of existing agricultural insurance schemes, which
contribute to their lowuptake among farmers. Thesemul‑
tifaceted challenges highlight the complexity and urgency
of addressing structural and informational gaps to pro‑
mote broader adoption and effective utilization of agricul‑
tural insurance in India.

These existing studies on crop insurance are inade‑
quateona fewcounts. First of all, the lowadoptionof crop
insurancehasbeenexaminedonly froma limitedperspec‑
tive focusing on its impact on farmer vulnerability to crop
losses and ϐinancial instability, potentially leading to dire
consequences. The determining factors for non‑adoption
of crop insurance have not been examined comprehen‑
sively. Therefore, factors responsible for the adoption
and non‑adoption of crop insurance need to be examined.
Secondly, though a few studies have been carried out on
challenges faced in the adoption of crop insurance, there
is a paucity of literature on the level of adoption and its de‑
termining factors. Thirdly, the governments’ policies and
programmes have been major determinants in the adop‑
tion of crop insurance, having a direct inϐluence on farm‑
ers. This relation is ignored. With the above motivation,
statement of problem and review of literature the follow‑
ing researchable questions are raised:

• What is the performance of PMFBY and other gov‑
ernment programs such as Weather Based Crop In‑
surance Scheme related to crop insurance?

• What are farmers’ perceptions of crop insurance in
terms of its accessibility, beneϐits, and effectiveness
in mitigating agricultural risks?

• What are the determining factors responsible for
the adoption and non‑adoption of crop insurance?

Therefore, this study’s objective is to identify the
key socio‑economic, demographic, and infrastructural
factors inϐluencing farmers’ adoption of agricultural in‑
surance schemes.

2. Materials and Methods
The empirical analysis is based on primary data col‑

lected through a household survey conducted in 2022. A
designed primary survey tool was utilised for this sur‑
vey and it was classiϐied in various sections to under‑
stand the farmers’ socio‑economic characteristicsand
attitudes towards the adoption of the crop insurance
scheme. This methodological approach aimed to pro‑
vide comprehensive insights into farmers’ beliefs, expe‑
riences, and assessments regarding the scheme’s effec‑
tiveness, beneϐits, and operational complexities. This
study sought ϐirst‑hand knowledge of farmers’ percep‑
tions, enriching the study with empirical evidence and
informed analysis by utilising well‑designed survey tool.

Amulti‑stage sampling technique focused on crops
with substantial cultivation areas, speciϐically in selected
study areas (Latur and Pune). Two blocks exhibiting sig‑
niϐicant cultivation of these crops were identiϐied within
each district. Following this, a random selection pro‑
cess was employed to choose 100 farmer households
from each block, encompassing 67 insured farmers (a
farmer who has enrolled in a crop insurance scheme
and paid the necessary premium to protect their crops
against speciϐied risks) and 33 non‑insured farmers (a
non‑insured farmer is a farmer who has not enrolled
in any crop insurance scheme) per block. Non‑insured
farmers were chosen as controls to understand the situ‑
ation without insurance and with insurance. The result‑
ing dataset comprised a total of 400 sample households,
comprising 268 insured and 134 uninsured farmers.

This methodological approach ensured a compre‑
hensive and robust dataset for the study, facilitating a
detailed analysis of farmers’ perceptions towards crop
insurance schemes in the respective regions. In order
to examine the variations in socio‑demographic and eco‑
nomic characteristics between insured and non‑covered
farmers, this study uses a quantitative, comparative re‑
search approach. The main statistical method for ex‑
amining the gathered data was a one‑tailed t‑test. A
one‑tailed t‑test was conducted to statistically examine
whether signiϐicant disparities exist in these attributes.
The test results provided empirical evidence support‑
ing the presence of such differences, informing the
study’s conclusions on determinants of insurance adop‑
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tion. This statistical test is appropriate for examining
whether the mean of a continuous variable differs signif‑
icantly between two independent groups.

The formula used for the t‑test is:

t =
X1 −X2√

S2
p

(
1

n1
+

1

n2

)
Where:

• Xˉ1, Xˉ2 are the sample means of group 1 (insured)
and group 2 (non‑insured)

• n1, n2 are the sample sizes of each group
Several studies on adoption within the domain

of agricultural economics have conventionally utilized
variable‑centred methodologies, including binary logis‑
tic regression, to examine the determinants impact‑
ing farmers’ decisions regarding the adoption of prac‑
tices [25]. This study employs a quantitative research de‑
sign using binary logistic regression to examine the de‑
terminants of farmers’ participation in agricultural in‑
surance schemes. The dependent variable is a binary in‑
dicator (id), equal to 1 if the farmer is insured and 0 oth‑
erwise. We employbinary logistic regression to estimate

the probability of being insured as a function of several
explanatory variables:

Model 1

log

(
p

1− p

)
− β0 + β1Education+ β2Age

+β3Gender + ε

Model 2

log

(
p

1− p

)
− β0 + β1Education+ β2Age

+β3Gender + β4SC + β5ST + β6OBC

+β7Area+ ε

Model 3

log

(
p

1− p

)
− β0 + β1Education+ β2Age

+β3Gender + β4SC + β5ST + β6OBC

+β7Irrigation Acess+ β8Area+ ε

Model 4

log

(
p

1− p

)
− β0 + β1Education+ β2Age

+β3Gender + β4SC + β5ST + β6OBC

+β7Risk Attiute+ ε

Variable Description
Variable Name Description
Education Years of formal education completed by the respondent
Age Age of the respondent in years
Gender Binary indicator (1=Male, 0= Female)
SC Dummy variable for Scheduled Caste (1= SC, 0= Otherwise)
ST Dummy variable for Scheduled Tribe (1= ST, 0= Otherwise)
OBC Dummyvariable forOtherBackwardClass (1=OBC, 0=Otherwise)
Irrigation Access Binary indicator (1= Access to irrigation, 0= No access)
Area Operational landholding area measured in acres
Risk Attitude (1= risk‑loving, 0= otherwise)
Constant Intercept term in the model

3. Results

The empirical ϐindings are presented in this sec‑
tion. Table 1 presents ϐindings derived from the one‑
tailed t‑test which furnish empirical substantiation of
notable disparities between insured and non‑insured
farmers regarding various socio‑demographic and eco‑
nomic attributes. Speciϐically, individuals possessing

insurance exhibit a markedly higher mean age (49.4
years) in comparison to their non‑insured counterparts
(46.1 years), yielding a mean difference of 3.3 years (t
= 2.62, p = 0.0046). In a similar vein, the duration of
formal education is signiϐicantly greater among the in‑
sured cohort (8.71 years) relative to the non‑insured
group (7.83 years), resulting in amean difference of 0.9
years (t = 1.71, p = 0.0441), thereby indicating that
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educational attainment may have a pivotal role in the
propensity to acquire insurance. Furthermore, the inci‑
dence of groupmembership is also considerably higher
among insured individuals (0.77)when contrastedwith
non‑insured individuals (0.68), producing a mean dif‑
ference of 0.1 (t = 1.88, p = 0.0305), which suggests
that social networks may exert an inϐluence on insur‑
ance engagement.

Additionally, the accumulation of experience in
agricultural cultivation is more pronounced among in‑
sured individuals (25.75 years) than among their non‑
insured counterparts (23.84 years), with a mean differ‑
ence of 1.9 years (t = 1.76, p = 0.0394), underscoring

the notion that agricultural experience could be corre‑
lated with a heightened comprehension of risk manage‑
ment facilitated by insurance. Nevertheless, the size of
the farmdoes not reveal a statistically signiϐicant distinc‑
tion between the two cohorts (t = 1.49, p= 0.069), indi‑
cating that land ownership in isolation may not serve as
a decisive factor for insurance participation. These in‑
sights imply that variables such as age, educational at‑
tainment, social networks, and agricultural experience
are instrumental in elucidating the disparities in insur‑
ance uptake, thereby providing critical implications for
policymakers and stakeholders striving to augment par‑
ticipation in agricultural insurance initiatives.

Table 1. Socio‑economic characteristics of respondents.

Indicator Insured
(Mean)

Non‑Insured
(Mean)

Mean
Difference t‑Statistic p‑Value

Age 49.4 46.1 3.3 2.62 0.0046
Years of Formal Education 8.71 7.83 0.9 1.71 0.044
Farm Size 6.61 6.11 0.5 1.49 0.069
Membership in Group 0.77 0.68 0.1 1.88 0.030
Experience in agriculture cultivation 25.75 23.84 1.9 1.76 0.039

Source: primary survey and author calculation.

3.1. Reasons behind Taking Insurance for
Next Year

Table 2 presents critical insights regarding fac‑
tors inϐluencing farmer participation in crop insurance
schemes. A prominent motivator for insured farmers is
the assurance of receiving pay‑outs, with 95.5% in Latur
and 91.0% in Pune indicating that past pay‑outs inϐlu‑
enced their decision to enrol. The perception of risk
reduction is another signiϐicant factor, cited by 100%
of insured farmers in Latur and 97.8% in Pune. No‑
tably, the role of bank ofϐicials in advising participa‑
tion is more pronounced in Pune (90.3%) compared to
Latur (29.1%), underscoring the potential inϐluence of
institutional support on enrolment decisions. Further‑
more, perceived premium affordability is notably higher
in Pune, where 91.0% of insured farmers ϐind the rates
reasonable, contrasted with 22.4% in Latur.

Ensuring reliability and trustworthiness is
paramount to bolster farmer participation in agricul‑
tural insurance schemes such as PMFBY. Many farmers
are reluctant to enrol due to a lack of conϐidence in in‑

surance companies, leading to low adoption rates. A
recommended strategy to cultivate trust involves en‑
hancing the involvement of banks in scheme implemen‑
tation, as they can signiϐicantly contribute to building
farmer conϐidence. Additionally, ensuring prompt and
adequate claim settlements is crucial. A study by Dey [26]

emphasized that timely disbursement of claims not only
enhances farmer trust but also expands coverage under
PMFBY. These initiatives are critical for overcoming bar‑
riers to farmer participation andmaximizing the efϐicacy
of agricultural insurance initiatives.

3.2. Reasons not Taking Insurance

Table 3 identiϐies key barriers to participation in
crop insurance schemes among farmers. Financial con‑
straints pose a signiϐicant obstacle, with 71.0% of Latur
farmers and 45.0% of Pune farmers citing an inability
to pay the premium. Additionally, the perceived inade‑
quacy of payout amounts discourages participation, as re‑
ported by 65.0% of Latur and 53.0% of Pune farmers. De‑
layed claim settlements present a substantial challenge,
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particularly pronounced in Latur (89.0%) compared to
Pune (30.0%). Lack of information is another pervasive
issue, affecting 76.0%of Latur farmers and 91.0%of Pune
farmers, underscoring the critical need for improved com‑
munication and awareness initiatives. Furthermore, mis‑
trust in insurance schemes is notable, with 38.0%of Latur
farmers and30.0%ofPune farmers expressing scepticism.
Addressing these barriers—enhancing affordability, en‑

suring timely and adequate payouts, improving informa‑
tion dissemination, and promoting trust—promises to in‑
crease farmer participation in crop insurance schemes.

In conclusion, most farmers could not pay the pre‑
miumdue to ϐinancial constraints at the time of payment.
Additionally, some farmers expressed a lack of trust in
the insurance company. It is crucial to prioritize efforts
to build trust in insurance among farmers.

Table 2. Reasons behind insurance next year.

Reasons
Latur Pune Overall

IF (%) NIF (%) IF (%) NIF (%) IF (%) NIF (%)

Paid out in last year 95.5 0.0 91.0 0.0 93.3 0.0
High pay‑outs 3.0 0.0 91.8 0.0 47.4 0.0
Low Premium 22.4 25.8 91.0 0.0 56.7 12.9
Reduced risk 100 97.0 97.8 0.0 98.9 48.5
Securing income if it doesn’t rain 94.8 93.9 95.5 0.0 95.1 47.0
Advised from bank ofϐicials 29.1 13.6 90.3 0.0 59.7 6.8
Reliable 30.6 13.6 88.8 0.0 59.7 6.8
Base 134 66 134 66 268 132

Source: Field survey.

Table 3. Reasons behind Insurance Didn’t Insured.
Reasons Latur (%) Pune (%) Overall (%)

Not able to pay the premium 71.0 45.0 58.0
No need 6.0 0.0 3.0
Pay‑out is very low 65.0 53.0 59.0
Did not beneϐited in past 2.0 0.0 1.0
Our crops don’t cover 26.0 0.0 13.0
Delay in claim settlement 89.0 30.0 59.5
No information 76.0 91.0 83.5
No Trust 38.0 30.0 34.0
Base 134 134 268

Source: Field survey.

3.3. Perceptions about Trust towards Im‑
plementing Agencies

Table 4 gives perceptions that implementing agen‑
cies play a pivotal role in the successful adoption and
penetration of crop insurance schemes. Based on ϐield
survey data from the Latur and Pune districts, a signiϐi‑
cantmajority of farmers exhibit high levels of trust in cer‑
tain agencies involved in implementing these schemes.
Bank ofϐicials are particularly trusted, with 99.3% of
farmers in Latur, 100% in Pune, and an overall aver‑
age of 99.6% expressing conϐidence in them. Similarly,
the government agriculture department commands sub‑
stantial trust, with 97.0% in Latur, 96.3% in Pune, and

an overall average of 96.6%. Cooperative society ofϐi‑
cials also found considerable trust, with 80.6% in Latur,
98.5% in Pune, and an overall average of 89.6%. In
contrast, trust in local ofϐice bearers is moderate, with
46.3% in Latur, 90.3% in Pune, and an overall average of
68.3%. However, trust in private insurance companies
is notably lower, with only 17.9% of farmers in Latur,
41.8% in Pune, and an overall average of 29.9% express‑
ing trust in them. This disparity underscores the imper‑
ative for initiatives aimed at enhancing trust between
farmers and private insurance companies. Strategies
to improve trust should prioritize transparency in op‑
erations, prompt and equitable claim settlements, and
clearer communication regarding the advantages and
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procedures associated with crop insurance.
The ϐindings emphasize the importance of cultivat‑

ing trust among all implementing agencies, particularly
private insurers, to bolster farmer participation and con‑

ϐidence in agricultural insurance schemes. Enhancing
trust is crucial for advancing India’s agricultural sector’s
resilience against climate risks and optimizing the over‑
all effectiveness of these schemes.

Table 4. Perceptions about Trust towards Implementing Agencies.
Implementing Agencies Latur (%) Pune (%) Overall (%)

Bank ofϐicials 99.3 100.0 99.6
Private insurance company 17.9 41.8 29.9
Co‑operative ofϐicials 80.6 98.5 89.6
Local ofϐice bearers 46.3 90.3 68.3
Government department 97.0 96.3 96.6
Base 134 134 268

Source: Field survey.

3.4. Determining Factors for Adoption of
Agriculture Insurance

Table 5 shows the results from four logistic regres‑
sion models estimating how likely farmers are to partic‑
ipate in an insurance scheme. The dependent variable
is a binary indicator of whether the respondent is part
of an agricultural insurance scheme. In Model 1, which
only includes basic demographic predictors, education
has a positive and signiϐicant link to insurance participa‑
tion (p < 0.001). This suggests that people with more
years of formal education aremore likely to choose insur‑
ance. Gender also plays a signiϐicant role, with males be‑
ing less likely to participate than females (p< 0.05). How‑
ever, age does not have a statistically signiϐicant effect in
this model. Model 2 expands the analysis by adding so‑
cial group indicators (Scheduled Castes (SC), Scheduled
Tribes (ST), and Other Backward Classes (OBC), access to
irrigation, and landholding size. The results show that SC
and ST households are signiϐicantly less likely to partici‑
pate in insurance compared to the reference group (likely
general caste), with coefϐicients signiϐicant at the 5% and
10% levels. Access to irrigation is strongly associated
with insurance participation (p < 0.001), meaning that
households with irrigation access are more likely to en‑
gage in formal risk management. Education and gender

remain signiϐicant, while age and area do not.
In Model 3, the predictors from Model 2 are kept,

but the model is optimized, possibly through stepwise
selection or based on model diagnostics (e.g., AIC). The
signiϐicance and direction of key variables (education,
gender, caste indicators, and irrigation) stay the same,
with slight changes in standard errors and signiϐicance
levels. The pseudo R² increases signiϐicantly, indicating
a better model ϐit. Model 4 adds the respondent’s risk
attitude as a control. Although this variable is not sta‑
tistically signiϐicant, including risk preference does not
greatly change the effects of other factors. Education,
gender, and caste indicators (SC and ST) remain statis‑
tically signiϐicant, conϐirming their strong relationship
with insurance participation. Across all models, educa‑
tion shows a consistent positive and signiϐicant effect,
emphasizing its important role in adopting risk manage‑
ment tools. The negative association for male respon‑
dents remains steady, indicating gender dynamics in in‑
surance participation. Social disadvantage, represented
by SC and ST indicators, seems to limit participation,
highlighting potential inequalities in access. Themodels
show an improving ϐit across speciϐications, with Nagelk‑
erke R² rising from 0.14 in Model 1 to 0.367 in Model 4.
The number of observations stays constant at 400 across
all models.

Table 5. Determining factor for adoption of agriculture insurance.
Variable Model 1 B (SE) Model 2 B (SE) Model 3 B (SE) Model 4 B (SE)

Education 0.163 (0.034) *** 0.142 (0.036) *** 0.082 (0.041) * 0.083 (0.041) *
Age 0.022 (0.013) 0.019 (0.014) 0.009 (0.015) 0.009 (0.015)
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Table 5. Cont.
Variable Model 1 B (SE) Model 2 B (SE) Model 3 B (SE) Model 4 B (SE)

Gender (Male= 1) − 1.258 (0.514) * − 1.333 (0.545) * − 1.497 (0.560) ** − 1.496 (0.562) **
SC ‑ − 0.834 (0.400) * − 0.822 (0.400) * − 0.822 (0.400) *
ST ‑ − 1.426 (0.802) † − 1.426 (0.802) † − 1.373 (0.818) †
OBC ‑ ‑0.503 (0.431) − 0.503 (0.431) − 0.492 (0.432)

Irrigation Access ‑ ‑ 1.972 (0.379) *** 1.999 (− 0.384) ***
Area (in acres) ‑ ‑ 0.119 (0.084) 0.116 (− 0.084)
Risk Attitude ‑ ‑ ‑ − 0.144 (0.334)
Constant 0.246 (0.907) 1.119 (0.968) 0.901 (1.034) 0.248 (0.849)

Nagelkerke R² 0.14 0.216 0.366 0.367
Log Likelihood 301.299 283.262 244.485 244.299
Observations 400 400 400 400

†= p< 0.10 (marginal signiϐicance),= p< 0.05, **= p< 0.01, ***= p< 0.001.
—= Not statistically signiϐicant (p ≥ 0.10).

4. Discussions

The data underscores the PMFBY’s crucial role
in providing ϐinancial security to farmers against crop
losses and highlights the ϐluctuating nature of agricul‑
tural risk management over the years. Notably, all re‑
ceived claimswere fully disbursed to farmers, emphasiz‑
ing the scheme’s operational integrity and commitment
to supporting agricultural resilience [26]. The PMFBY
has encountered notable challenges, particularly con‑
cerning precisely assessing crop damage. Critics con‑
tend that the implementation of PMFBY has been inad‑
equate in addressing yield losses and expeditiously dis‑
bursing claims to farmers’ accounts [27]. Despite experi‑
encing signiϐicant expansion compared to its predeces‑
sors, challenges persist, including delays in crop‑cutting
experiments, underestimation of crop losses, and de‑
layed claim pay‑outs [28, 29].

From the primary data results, it can be said that
age is a crucial factor as individuals possessing insur‑
ance exhibit a markedly higher mean age (in compari‑
son to their non‑insured counterparts, yielding a mean
difference of 3.3 years. Additionally, insured farmers
identiϐied Banks/District Cooperative Credit Societies
(DCC) as their primary source of crop insurance infor‑
mation. Conversely, contacts within the village commu‑
nity and friends/neighbours were highlighted as signif‑
icant alternative sources. Dissatisfaction with claim set‑
tlement processes is a primary deterrent to the adoption
of agricultural insurance [30], particularly among vulner‑
able farmers [31]. Farmers consistently express discon‑
tent with delayed and uncertain indemnity payouts un‑

der schemes like PMFBY [19]. Mitigating this challenge
requires the implementation of technological solutions
aimed at establishing a more efϐicient, transparent, and
farmer‑centric framework within PMFBY [8]. These in‑
terventions are crucial for improving the overall efϐicacy
and reliability of agricultural insurance schemes, poten‑
tially boosting their acceptance among farmers.

The ϐindings suggest that education and infrastruc‑
ture access are critical enablers of insurance adoption
among farmers. Educated farmers may better under‑
stand the beneϐits and mechanisms of insurance, while
irrigation access may increase their conϐidence in crop
productivity, thereby making insurance more attractive.
The signiϐicant gender and caste effects highlight poten‑
tial structural barriers to insurance participation. Male
farmers and those from SC/ST groups may face exclusion
due to a lack of access, trust, or tailored outreach. These
ϐindings alignwith prior literature on socio‑economic dis‑
parities in access to formal riskmitigation tools in agricul‑
ture. Interestingly, farm size and risk attitude did not sig‑
niϐicantly affect insurance decisions, suggesting that eco‑
nomic scale or behavioural traitsmaybe less inϐluential in
this context compared to social and institutional factors.

Empirical results indicate that farmers’ education
showsa consistent positive and signiϐicant effect, empha‑
sizing its important role in adopting risk management
tools. The negative association for male respondents re‑
mains steady, indicating gender dynamics in insurance
participation. Social disadvantage, represented by SC
and ST indicators, seems to limit participation, highlight‑
ing potential inequalities in access.

The key result underscores that consistent pay‑outs,
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effective delivery by ϐinancial institutions, and perceived
affordability are responsible factors motivating farmers
to adopt crop insurance schemes. However, ϐinancial
constraints pose a signiϐicant obstacle, the inadequacy
of payout amounts discourages participation, delayed
claim settlements are a substantial challenge, and a lack
of information which is another pervasive issue. Fur‑
thermore, mistrust of insurance schemes is notable. Ad‑
dressing these barriers—enhancing affordability, ensur‑
ing timely and adequate pay‑outs, improving informa‑
tion dissemination, and promoting trust—promises to in‑
crease farmer participation in crop insurance schemes.
Empirical evidence highlights signiϐicant delays in claim
settlements as a pervasive issue that undermines farmer
conϐidence. Ghosh et al. [19] research illustrates prolonged
waiting periods for indemnity payments, often surpass‑
ing stipulated timelines, thereby exacerbating ϐinancial
vulnerabilities following crop losses.

Perceptions of trust towards implementing agen‑
cies play a pivotal role in the successful adoption and
penetration of crop insurance schemes. Supporting
this, the Ministry of Agriculture and Farmers Welfare re‑
ports data indicate discrepancies between total claims
accepted by private insurers and actual payouts dis‑
bursed to farmers [23]. A signiϐicant majority of farmers
exhibit high levels of trust in certain agencies involved
in implementing these schemes. Bank ofϐicials are par‑
ticularly trusted. In contrast, trust in local ofϐice bear‑
ers is moderate, and trust in private insurance compa‑
nies is notably lower. This disparity underscores the im‑
perative for initiatives aimed at enhancing trust between
farmers and private insurance companies.

5. Conclusions
ThePMFBY launched in2016 tomitigate agricultural

risks through crop insurance, faces ongoing scrutiny re‑
garding its effectiveness due to several critical challenges,
such as ϐinancial constraints, inadequacy of payout, delay
in claim settlements, lack of information is another per‑
vasive issue. However, the cost associated with cultiva‑
tion and the area of land are identiϐied as the most promi‑
nent determinants for agriculture insurance adoption. An‑
other signiϐicant ϐinding is the trust deϐicit towards private

insurers among farmers, evidenced by surveys in Latur
and Pune districts, citing concerns over transparency and
delayed claim processing (Trust towards Implementing
Agencies). These empirical ϐindings collectively under‑
score the critical need forpolicy reforms to improve claims
processing efϐiciency, enhance transparency, regulate in‑
surers for fairness, address regional disparities, and en‑
hance farmer awareness to optimize the effectiveness of
agricultural insurance schemes in India.

Addressing the challenges confronting agricultural
insurance schemes like PMFBY in India necessitates sev‑
eral constructive policy implications. Firstly, optimiz‑
ing the claims processing system through technological
integration and adherence to clear timelines can miti‑
gate delays and enhance transparency, thereby bolster‑
ing farmer conϐidence in the scheme’s reliability [32]. Sec‑
ondly, transparency and effective communication are
crucial for building farmer trust. Moreover, ensuring
fairness in premium pricing and pay‑outs is impera‑
tive. Addressing regional disparities requires tailored
approaches, such as customizing insurance products to
suit speciϐic agricultural risks and needs of diverse re‑
gions and implementing targeted interventions in vul‑
nerable areas to achieve equitable beneϐit distribution.
Lastly, continuous evaluation and enhancement of agri‑
cultural insurance policies are essential.

In conclusion, this study identiϐies key socio‑
economic and institutional determinants of insurance
participation among farmers. Policy interventions should
aim to expand insurance coverage along with improving
awareness outreach and other supportive infrastructure,
while addressing barriers faced by marginalized groups
such as SC/ST communities. Future research could ex‑
plore the role of institutional trust, awareness campaigns,
and ϐinancial literacy in shaping insurance behaviour. Im‑
plementing such policy measures, like improving claims
processing efϐiciency, enhancing farmer trust and trans‑
parency, ensuring fairness in premiums and payouts, ad‑
dressing regional disparities, and committing to ongoing
policy evaluation can strengthen India’s agricultural in‑
surance framework. This approach not only safeguards
farmers against crop losses but also contributes to the re‑
silience and sustainability of the agricultural sector amid
persistent climate challenges.
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