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HIGHLIGHTS

e  Indian farmers jointly follow farm risk management and livelihood diversification to augment their income for better well-being.
e  Household and farm-related characteristics influence farmers’ decision to participate in PMFBY and MNREGS.
e Involvement in both, PMFBY and MNREGS, have significant and positive impact on household usual consumption expenditure.
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Indian farmers jointly follow farm risk management and livelihood diversification to augment
their income for better well-being. The uncertainties in climatic conditions and rural
employment market pose dangers of income insecurity to already low-incomed farmers.
Crop insurance is a promising production risk management technique, which, through
Pradhan Mantri Fasal Bima Yojana (PMFBY), seems beneficial in improving Indian farmers’
well-being by ensuring financial support during crop loss. Similarly, Mahatma Gandhi
National Rural Employment Guarantee Scheme (MNREGS) provide income security by
ensuring guaranteed regular employment. This paper strives to contribute to the knowledge
related to PMFBY and MNREGS. The Binary Logit Regression results suggest that marginal
and small farmers are less involved in both whereas socially marginalized farmers participate
more in MNREGS but less in PMFBY. The possession of education, agricultural training
and crop loss experience enhance their participation in both. Further, the Propensity Score
Matching (PSM) results of all the three different matching methods suggest the positive
impact of PMFBY and MNREGS on household usual consumption expenditure. The study
suggests to enhance crop insurance adoption by boosting education, agricultural training,
and membership in farmer organization. Further, ensuring diverse livelihood opportunities
to farmers for their improved well-being.

INTRODUCTION

In climate-posed uncertain situation (Jatav, 2024b; Birthal,

the yield. The sector demands a robust mechanism targeted for long
run to secure the farm incomes (Bharat et al., 2022). For augmenting
income by livelihood diversification, farmers generally get involved

2022), managing the production risks and exploring other livelihood
diversification techniques seems most common attempt for the
farmers’ sustainability in farming (Srinivas & Giridhar, 2023; Vinaya
& Tapan, 2023; Jatav, 2024c). Though farmers follow input advices
and different crop management strategies to manage the production
risks, the uncertain climate fluctuations and resultant losses affect
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in unskilled labour activities (Srinivas & Giridhar, 2023). The
uncertainty in rural unorganised labour market puts them on the
verge of income insecurity (Deininger & Liu, 2019).

Crop insurance is popular and one of the most cost-
effective solutions for farm risk management (Nirmal & Babu, 2021).
The latest launched crop insurance scheme, i.e. Pradhan Mantri Fasal
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Bima Yojana (PMFBY), seems beneficial for farmers due to its
attracting features in terms of covering risks, capital and crops and
having highly subsidized premium rates (Bharne & Yadav, 2022).
For income security, Mahatma Gandhi National Rural Employment
Guarantee Scheme (MNREGS) becomes the biggest support with
the guaranteed regular employment for the rural people (Nayak,
2012). MGNREGS is a flagship social welfare program aiming at
enhancing the livelihood security of rural households by providing
at least 100 days of guaranteed wage employment in a financial year
to every rural household whose adult members volunteer to do
unskilled manual work (Singh, 2013; Bose, 2017).

Both PMFBY and MNREGS, are among the most aspirational
income security schemes of the Indian government. Considering
MNREGS are the core for poverty eradication (Singh, 2013), and
the continuous increase in budget allocation of PMFBY shows the
governments’ seriousness towards ensuring income security to the
vulnerable population. As agriculture is predominantly a rural
occupation in India, PMFBY largely overlaps the MNREGS target
population, and thus, both schemes have targeted to improve the
rural economy. The previous similar studies about crop insurance
(Nain et al., 2017; Aditya et al., 2018; Birthal et al., 2020; Cariappa
et al., 2020) and MNREGES (Bose, 2017; Deininger & Liu, 2019;
Varman & Kumar, 2020) find that they significantly improve the
different aspects of farmers’ well-being.

Considering the above, this study aims to analyse the
determinants and assess the impacts and the extents of the
abovementioned governmental security schemes on farmer well-
being in India. The variables for the study are selected after a robust
literature review and are suggested and used by previous similar
studies. The household Usual Consumption Expenditure is
considered as an indicator for the respective purpose. Further,
analysis of latest available nationwide information broadens the
study’s scope and makes it unique from the previous studies.

METHODOLGY

This study was carried out using latest nationwide information
about Indian agricultural situation from 77" round of survey
conducted by National Sample Survey Office (NSSO). A total 56894
sample rural households were selected by following reliable sampling
techniques and most of them were visited twice in different halves
of the agricultural year July 2018 — June, 2019. This study used
data of households only who were reported on both visits.
Subsequently, the metadata was filtered to extract the suitable data
for fulfilling the purpose of the study. In this regard, the households
who operated land for agricultural production during survey period
and had crop insurance facility available under PMFBY, were
selected. Further, the outliers were filtered out and 38,521 sample
households were considered for final empirical analysis.

This study used two methods in the subsequent steps of
statistical analysis. In the first step, the Binary Logistic Models
was adopted for investigating the perceived determinants of
PMFBY and MNREGS involvement in the sample farmers (Singh,
2020). The logistic regression is most appropriate when estimating
the probability of adoption of specific policy is the purpose. The
latent models are specified as:

PMFBY, = B, + B HHSIZE, + B,ST_SC, + B,AGE, + B,EDU, +
BMARG_SMAL, + BINCOME, + B AGTRNG, + B,IRRIGAT,
+ B,FOMBR, + B, INPUTS, + 8, CROPLOSS, +m, e (D)

MNREGS, = B, + BHHSIZE, + B,ST_SC, + B,AGE, + B,EDU, +
BMARG_SMAL, + BINCOME, + B AGTRNG, + B,IRRIGAT,
+ B,FOMBR, + B, INPUTS, + 8, CROPLOSS, +m, e (2)

The regressors in the models include households’ socio-
demographic and farm-related characteristics and their detailed
description is provided in the Table 1. The explanatory variables
for the study are selected after a robust literature review and are
suggested and used by previous similar studies. The regressors
shown in the equations are vectors of the individual independent
variables. Some of the independent variables are continuous, whereas
the rest are categorical. B is a constant termand m, infers the net
effect of ignored variables.

In the subsequent step, the treatment effect of PMFBY and
MNREGS on outcome variables representing farmer well-being was
assessed. Income and consumption are generally considered for
measuring poverty, while the absolute income hypothesis finds
consumption as a function of income. Considering the fact that
income influences farmers’ taste and living conditions (Areef et al.,
2021), reported household usual consumption expenditure as an
indicator of farmers’ well-being.

For this purpose, the Propensity Score Matching (PSM)
technique was used. Because simply calculating the mean difference
between adopted and non-adopter farmers will result in biased
estimates, as the households’ characteristics may affect their
likelihood of adoption and, ultimately, the outcome results. PSM
helped to pair adopters with non-adopter by aligning their
distributions across the selected explanatory variables, which was
crucial for maintaining the integrity of the comparison (Cariappa et
al., 2020). Moreover, the Average Treatment Effects (ATT) were
calculated using three distinct matching techniques: Nearest Neighbor
(NNM), Radius (RM) and Kernel matching (KM). The ATT equation
by assuming the absence of selection bias is specified as:

ATT = E[y/~y/1 = Ey/~y/|D = 11 = E[y/|D = 1] - E[y/|D = 0] ...3)

Where y,/ and y‘denote household usual consumption
expenditure when they are adopter and non-adopter of any of our
considered policies, respectively. E [y/|D = 1] represents expected
value of impact of participation and E [y‘|D = 0] represents
counterfactual outcome. The ATT indicates the change in outcome
of the farmers subject to their participation in PMFBY and
MNREGS, separately.

RESULTS
Variable description and descriptive statistics

Table 1 depicts the low crop insurance penetration under
PMFBY and decent participation in MNREGS. Only 11.06 per
cent of total sample agricultural households who had availability
of crop insurance under PMFBY insured their crops, while 25 per
cent of them participated in MNREGS-related works. The
significant differences in the most of the features of treated and
control groups for both the treatment variables were reported and
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explained by employing t-tests. The t-statistics suggest that
PMFBY adopters had increased consumption expenditure than the
non-adopters with a significant mean difference of Rs. 436. On the
contrary, the mean difference in consumption expenditure between
MNREGS participants and non-participants was found insignificant
and very low.

The variations in the other features suggest that PMFBY
adopters consist of older, more secondary and above educated and
better-incomed farmers than the PMFBY non-adopters. Also,
Farmers who had more irrigated land, membership of farmer
organization, attended agriculture training, spent more on farm
inputs and experienced crop loss were significantly more involved
in crop insurance under PMFBY. Farmers belonging to socially
marginalized categories, lower farmer categories and with larger
households were less inclined towards crop insurance. In MNREGS,
participation of farmers belonging to socially marginalized and lower
farmer category, farmers having membership of farmer organization
and agriculture training, were significantly found more in the
considered sample. Less participation of farmers with more
household members, age, income, irrigated land, and spending on
farm inputs, along with educated and loss-experienced farmers, was
noted with significant mean difference values. However, these
results are estimated on full sample where the presence of selection
bias might affect their reliability. To address the selection bias and
get the true picture, PSM is employed.

Determinants of PMFBY and MNREGS and estimation of the
propensity scores

The Binary Logistic Regression (BLR) results of the models
help in analysing the perceived determinants of crop insurance
(PMFBY) and MNREGS, respectively (Table 2). The BLR was
employed using full sample data to understand the effects of
household and farm-related characteristics on farmers participation
in PMFBY and MNREGS, separately. The odds ratios and marginal
effects for each explanatory variable were estimated in both the

models to interpret the results. For the reliable empirical results,
diagnosis of the econometric issues and inspection of goodness-of-
fit (GOF) of models were conducted. The mean Variance Inflation
Factor (VIF) value of 1.2 negated the presence of multicollinearity
while significant p-values of Breusch-Pagan/Cook-Weisberg test
indicate that heteroskedasticity exists in both the models. To address
the issue, the logistic regression with robust standard errors were
employed (Wooldridge, 2013). The significant p-values of Pearson’s
GOF test for both the models validate the fitness and specification
of the considered models.

The results pertaining to determinants of PMFBY and
MNREGS suggested that marginal and small farmers were less
involved in both of the governmental security programs than their
counterparts, while farmers’ income status didn’t show significant
associations. Farmers from socially marginalized strata (ST and SC)
were less inclined towards crop insurance but had more
participation in MNREGS work with significantly good numbers.
Secondary and above educated farmers were more attracted towards
crop insurance under PMFBY and less towards unskilled works
under MNREGS. Farmers who faced crop loss, insured more but
worked less in MNREGS than who didn’t. Among other
determinants, agriculture training, membership of farmer
organization and spendings on farm inputs showed positive,
whereas household size showed negative associations in both the
cases. Having more irrigated land significantly increased crop
insurance adoption, but decreased participation in MNREGS work
among the farmers.

The socio-demographic characteristics were primary
determinants of crop insurance adoption, as well as participation
in MNREGS. The calculated marginal effects indicated that an
increase in number of family members decreases the probability of
farmers participation in crop insurance (PMFBY) and MNREGS
by 0.6 per cent (for both). Further, if a farmer belongs to ST or SC
category, she/he has 4.4 per cent less probability of adopting crop
insurance but 15.5 per cent more probability of participation in

Table 1. Variations in household features by involvement status in PMFBY and MNREGS

Variable Description PMFBY participation MNREGS participation
(1 = Yes, 0 = No) (1 = Yes, 0 = No)
Yes No t-test Yes No t-test
(4,263) (34,258) (10,019) (28,502)
Outcome Variable
Consumption Expenditure Continuous 8615.40 8179.34 436.06%** 8241.66 8222.66 18.99
Explanatory Variable
Household Size continuous 4.53 4.727 -0.199%** 4.60 4.74 -0.144%%*
Social Category SC/ST = 1; otherwise = 0 0.22 0.36 -0.147%%* 0.51 0.29 0.216%%%*
Age continuous 51.68 50.19 1.489 %% 49.49 50.65 -1 16%**
Education Above from secondary = 1; 0.30 0.24 0.063%** 0.18 0.267 -0.09 1 #**
otherwise = 0
Farmer Category Marginal/small farms = 1; 0.30 0.580 -0.277%%* 0.57 0.54 0.030%%*%*
otherwise = 0
Income continuous 13014.22 10387.66  2626.56%%*%* 9952.12 10933.61  -981.49%%%*
Agriculture Training 1 = Yes, otherwise = 0 0.04 0.017 0.021%%** 0.02 0.02 0.003%%*
Irrigation Continuous 2.15 1.067 1.08%%%* 0.77 1.33 -0.569%%*
Farmer Org. Member 1 = Yes, otherwise = 0 0.08 0.038 0.04 1 *%** 0.06 0.04 0.024 % **
Farm Input Continuous 5507.60 2494.94 3012.66%** 2293.16 3016.47 -723.31%%*
Crop Loss Experience 1 = Yes, otherwise = 0 0.62 0.48 0.14%%%* 0.46 0.51 -0.048%%*

Source: Authors’ calculation based on NSSO 77" round survey data.

Note: *¥% *% and * denote 1%, 5% and 10% level of significance of p-values, respectively.



EFFECT OF CROP INSURANCE AND EMPLOYMENT SUPPORT ON AGRICULTURAL HOUSEHOLDS

Table 2. Determinants of PMFBY and MNREGS

69

Variable PMFBY MNREGS
Coefficient Odds Ratio Marginal Effects Coefficient Odds Ratio Marginal Effects
(Robust S.E.) (Robust S.E.) (Robust S.E.) (Robust S.E.) (Robust S.E) (Robust S.E.)

HH Size -0.067%%* 0.935%** -0.006%** -0.035%%* 0.965%%** -0.006%**
(0.008) (0.008) (0.001) (0.006) (0.006) (0.001)

Social Category -0.516%%** 0.597%%** -0.044%%* 0.801*%** 2.228%%* 0.155%%*
(0.041) (0.025) (0.003) (0.025) (0.056) (0.005)

Age 0.001 1.001 0.000 -0.005%*%* 0.995%%** -0.0071***
(0.001) (0.001) (0.000) (0.001) (0.001) (0.000)

Education Level 0.075% 1.078%* 0.007%* -0.433%%* 0.649%** -0.074%%*
(0.039) (0.042) (0.004) (0.031) (0.020) (0.005)

Farmer Category -0.883%** 0.414%%* -0.080%** -0.146%%* 0.864%%** -0.026%**
(0.04) (0.017) (0.004) (0.027) (0.023) (0.005)

HH Income 0.000 1.000 0.000 0.000 1.000 0.000
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Agriculture Training 0.488%** 1.630%%* 0.052%%%* 0.181%%* 1.199%%* 0.034%*
(0.1) (0.162) (0.012) (0.090) (0.107) (0.017)

Irrigation 0.039%** 1.040%** 0.004 *** -0.188%%* 0.829%#* -0.034%%*
(0.009) (0.010) (0.001) (0.012) (0.010) (0.002)

Farmer Org. Member 0.461%** 1.585% %% 0.049 %% 0.718%%%* 2.050%%** 0.146%%**
(0.071) (0.113) (0.009) (0.055) (0.113) (0.012)

Farm Inputs 0.000%*#* 1.000%** 0.000%** 0.000%** 1.000%** 0.000%#*
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Crop Loss 0.498%** 1.645%%%* 0.045% %% -0.170%%** 0.844%%#* -0.03 1 %%*
(0.035) (0.057) (0.003) (0.024) (0.020) (0.004)

Constant -1.798%%* 0.166%** -0.612%%* 0.542% %%
(0.088) (0.015) (0.063) (0.034)

Wald chi? 1856.7 1856.7 2156.58 2156.58

Prob> chi? 0.000 0.000 0.00 0.00

Pseudo R? 0.0829 0.0829 0.0542 0.0542

Observations 38,521 38,521 38,521 38,521

Diagnostic Statistics

Mean VIF 1.20 1.20

Breusch-Pagan/Cook-Weisberg 0.00 0.00

test for heteroskedasticity

Pearson GOF test 0.00 0.00

Source: Authors’ calculation based on NSSO 77" round survey data.

Note: Robust Standard errors are in parenthesis, ***, ** and * denote 1%, 5% and 10% level of significance of p-values, respectively.

unskilled work under MNREGS. The variable representing age
shows significant association only for MNREGS and suggest that
an additional year of farmers age decrease the participation in
MNREGS by 1 per cent. Education is a critical influencer of
farmers’ decision making in adopting farm risk management, as well
as livelihood diversification strategy. The results indicated that
possession of secondary and above education significantly increases
probability of farmers’ involvement in PMFBY by 7 per cent, but
decreased the probability of their involvement in MNREGS by 7.4
per cent. Subsequently, the calculated marginal effects regarding
farmer category indicate that there is an 8 and 2.6 per cent less
probability of participation of marginal and small farmers in crop
insurance (PMFBY) and MNREGS, respectively.

Table 2 depicts the significant association between farm-related
characteristics and outcome variables (PMFBY and MNREGS). The
results show that the probabilities of farmers’ participation in
PMFBY and MNREGS increase by 5.2 and 3.4 per cent if they

have attended any formal training in agriculture. Further, having more
irrigated land increased probability of crop insurance adoption by
4 per cent but decreases the probability to participate in MNREGS
by 3.4 per cent. The membership of farmer organization increases
the likelihood of farmers’ involvement in both, PMFBY and
MNREGS. The marginal effect results suggest that farmers who
were members of any registered farmer organization had 4.9 and
14.6 per cent more probability of involvement in PMFBY and
MNREGS, respectively. However, variable representing farm inputs
show negligible but significant association and indicate that farmers
who spend more for farm inputs have slight better chances of
participation in PMFBY and MNREGS. Lastly, the crop loss
possesses positive marginal values for PMFBY but negative for
MNREGS. The marginal values of crop loss indicated that the farmer
who have experienced crop loss had higher probability to insure
their crops under PMFBY by 4.5 per cent but 3.1 less probability
to perform unskilled work under MNREGS.



70 INDIAN JOURNAL OF EXTENSION EDUCATION

Table 3. Treatment effect of PMFBY and MNREGS on household usual consumption expenditure

Outcome Variable Matching Method Treatment Variable Participants Non-Participants ATT (S.E.)
Household Usual Consumption  Nearest-Neighbor (k = 1) PMFBY 8615.40 8410.28 205.12%%*
Expenditure (CONSEXP) (78.8)
MNREGS 8241.66 7747.58 494.07%**
(52.88)
Radius (caliper = 0.05) PMFBY 8615.40 8464.08 151.32%%*
(56.03)
MNREGS 8241.66 7792.38 449.28%%**
(39.03)
Kernel (b width = 0.06) PMFBY 8615.40 8469.44 145.97%%*
(56.08)
MNREGS 8241.66 7787.54 454 1 %%
(39.05)

Source: Authors’ calculation based on NSSO 77" round survey data.

Note: Standard errors are in parenthesis, ***, ** and * denote 1%, 5% and 10% level of significance of p-values, respectively.

Impact of PMFBY and MNREGS on household usual
consumption expenditure

The Propensity Score Matching (PSM) was utilized to address
the selection bias and estimate the accurate impacts of involvement
in PMFBY and MNREGS on farmer households’ usual
consumption expenditure. The PSM addressed the selection bias
by making pairs of a treated and an untreated farmer using the
similarities in their observed household characteristics. It then
measured the mean difference of usual consumption expenditure
between treated and untreated groups. To check the robustness of
the findings, the Average Treatment Effects on the treated (ATT)
were calculated using three distinct matching techniques: Nearest
Neighbour (NNM), Radius (RM) and Kernel matching (KM). The
ATT values laid out in Table 3 show the consistency of estimators
with statistically significant p-values.

The results depict that the farmers who adopted crop
insurance under PMFBY and faced crop loss had an average of Rs.
205 more monthly household usual consumption expenditure than
one who didn’t adopt and faced crop loss. The results obtained
from other matching methods have minor discrepancies only.
Similarly, MNREGS significantly increases the monthly household
usual consumption expenditure by an average of Rs. 494 among its
participants. The other matching methods indicate similar ATT for
MNREGS and validated the reliability of the calculated results. The
ATT or mean differences pertaining to MNREGS are entirely
different than the results obtained using t-test on usual consumption
expenditure. It showed the adequacy of PSM in impact analysis of
any treatment or policy.

DISCUSSION

Most of the variables used in the empirical analysis showed
desired results by indicating significant associations. Though many
of them match with the findings of previous studies, few differ in
direction, for which suitable justifications were presented. The social
and economic status of farmer were among the most important
aspects which largely affect their involvement in governmental
security programs. Households having larger farms have better risk-
managerial capacity, thus, tend to insure more against small land-

owing farmers who, despite being more risk averse, tend not to
insure (Champonnois & Erdlenbruch, 2021). The results of this
study justify this argument by showing lesser likelihood of crop
insurance adoption under PMFBY among marginal and small
farmers than others. However, the results pertaining to MNREGS
were against the popular premise that landless and smallholders
are more engaged in MNREGS due to limited alternative livelihood
options (Azam, 2012). A vast range of landholders attached with
‘0’ values in binary variable ‘farmer category’ and corrupt practices
leading to fake participation in MNREGS (Deshingkar et al., 2005)
might be the reasons behind these opposite results.

The social category largely overlaps the farmers’ economic status
(Wu et al., 2023) and possess similar arguments that smallholders
were generally less involved in PMFBY but more in MNREGS. The
results followed the existing premises and suggest that the ST and
SC farmers were less likely to cover with crop insurance their crops,
but more likely to work under MNREGS. Further, education
influences farmers’ on-farm and employment choices (Jatav, 2024).
Educated farmers were more attracted to crop insurance due to better
financial understanding of crop insurance mechanisms (Senapati,
2020), whereas less-educated farmers participate more in MNREGS
due to restricted employment opportunities in other sectors (Joshi
etal., 2017). This study too, find that secondary and above educated
farmers secure (crop insurance) their crops more but perform the
unskilled works under MNREGS less than their counterparts. Our
results are in line with the arguments that higher expenses to run
bigger households decreases farmers chances of spending on insurance
premiums (Hossain et al., 2022). These results have aligned with
findings of our study

The farm related characteristics play important role in farmers’
decision-making in the context of farm investments and livelihood
strategies. Farmers having better access to agriculture extension
services were more attracted towards crop insurance (Sadati et al.,
2010). The findings suggest that the farmers with membership of
any registered farmers organization tend more to participate in
PMFBY and MNREGS. Such membership enhanced their exposure
to knowledge and awareness about government policies, markets,
and weather conditions, and help them to make better choices
(Botzen et al., 2009).
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Higher farm investments show farmers’ positive attitude
toward farming and concerns about possible capital losses (Wang
et al., 2016). However this study finds that farmers who spend
more on farm outputs execute better for securing their farm capital
through PMFBY as well as diversify livelihood through MNREGS.
The farmers who faced crop loss seem more interested to secure
their crops and match the argument that the crop loss experiences
contribute in making them more risk aversive (Aditya et al., 2018).

The results pertaining to PMFBY and MNREGS follow the
findings of previous such studies and report significant and positive
impact of PMFBY and MNREGS on agricultural households’ well-
being. The household usual consumption expenditure represents the
household well-being as all the income generation efforts ultimately
lead towards smoothening the overall consumption. Previous studies
have reported crop insurance’s positive impact on per capita
consumption expenditure (Biswal & Bahinipati, 2023), income
(Birthal et al., 2022) and negative impacts on outstanding debt
(Cariappa et al., 2020). Similarly, MNREGS’ role in enhancing
expenditure on income (Deininger & Liu, 2019), nutritious food
consumption (Bose, 2017) and durable goods (Varman & Kumar,
2020) was observed.

CONCLUSION

The socio-demographic and farm-related characteristics of
households affect their participation in PMFBY and MNREGS.
Giving farmers a strong way to deal with production risks in farming
and making sure they have regular ways to make extra money and
improve their health are important for increasing their income and
happiness, and making farmers more aware of crop insurance and
making the insurance environment stronger can help increase
coverage. Helping farmers find other ways to make money based
on their skills will definitely improve their well-being; Increasing
education, agricultural training, and membership in farmer
organizations has been suggested as a way to get more farmers
covered by crop insurance; and making landowners more aware of
PMFBY is important for getting more of them to sign up for it,
which means better advertising and programs like door-to-door
policies are also important to help landowners deal with the
problems they’re facing right now.
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