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Introduction: Research into various aspects of vulnerability and poverty has
played a key role in shaping cash transfer systems. Cash-based direct benefit
transfers (DBT) are frequently discussed, as they help reduce corruption and
limit intermediary involvement, which often impedes policy implementation
in countries like India. Small and marginal farmers (SMFs), constituting 86% of
India’s farming population, are essential for sustainable agricultural growth and
ensuring food and nutrition security. The Pradhan Mantri Kisan Samman Nidhi
(PM-KISAN) scheme provides Rs.6000 annually to the farmer families via DBT
mechanism. Despite reports and information from various government sources,
significant concerns remain regarding the performance of PM-KISAN scheme in
improving living conditions of SMFs.

Methods: For having the highest number of SMFs, a research study was conducted
in Bihar and Uttar Pradesh. Two cluster of villages from each of these two states
were chosen by simple random sampling (SRS) method. An ex post facto research
design was used; data was gathered from 240 SMFs, with 120 beneficiaries and
120 non-beneficiaries, using a stratified disproportionate simple random sampling
technique. The study used 18 indicators related to livelihood assets—human capital,
social capital, natural capital, physical capital, and financial capital—to generate a
Livelihood Index (LI) through Principal Component Analysis (PCA).

Results: The beneficiaries of the scheme had an average LI score of 0.396, while
non-beneficiaries had a score of 0.366. Propensity Score Matching (PSM) was
employed to compare the beneficiaries and non-beneficiaries in order to determine
the impact of the scheme. In the Livelihood Index of beneficiaries, in comparison to
non-beneficiaries, there was a significant improvement of 3.34 to 4.13 percentage
points, according to the analysis, which utilized a variety of matching algorithms.

Discussion: Implications from the study suggests that PM-KISAN should be
integrated into a broader rural development strategy to maximize multiplier
effects. By combining cash transfers with complementary initiatives like modern
technology adoption and high-yield seeds, farmers can make productive
investments that could enhance their livelihood status.
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1 Introduction

Cash transfers, a type of social protection, are non-contributory
payments sent directly, regularly, and predictably to raise and stabilize
earnings in order to minimize poverty and vulnerability. The assumption
that unprivileged people are empowered and trusted to effectively utilize
the resources available to improve their living conditions when they
receive income transfers, whether conditional or unconditional, is the
basis of such policy intervention. The Organization for Economic
Cooperation and Development (OECD, 2009) defined social protection
as policies and activities that directly improve poor peoples capacity to
overcome poverty and effectively manage risks and shocks. In order to
accomplish the Sustainable Development Goal 2 (SDG2), which aims to
eliminate malnutrition and hunger by 2030 through the encouragement
of sustainable agriculture, governments around the globe have been
advancing a variety of policies. The food insecure and rural poor are
primarily targeted by social security programmes in general and cash
transfer policies in particular.

Cash transfers have a history that dates back to the last century,
and in recent decades, they have become a widely adopted anti-
poverty measure in developing countries (Bertrand, 2003; Boone
etal, 2013; Manley et al., 2013; Paes-Sousa and Santos, 2009; Sadoulet
etal, 2001; Olken, 2019). On average, these nations dedicate 1 to 2%
of their GDP to these programs, which have become a vital source of
income for many low-income households (Grosh et al., 2008). The
primary objectives of these investments are to increase the real income
and living standards of poor and vulnerable households by reducing
poverty and improving human capital, such as children’s education
and health. In situations where households experience limited and
unstable income, cash transfers can help stabilize consumption by
maintaining spending on essentials like food, education, and
healthcare, thereby avoiding harmful coping strategies (Arnold et al.,
2011). These interventions are designed to alleviate poverty,
vulnerability, and risks, and can be carried out by the state,
non-governmental organizations, or the private sector. Despite the
global emphasis on social protection, 71% of the world’s population
still has limited or no access to a comprehensive social protection
system, hindered by factors such as demographic changes, slow
economic growth, migration, conflict, and environmental challenges
(ILO, 2017). Research indicates that cash transfer programs have a
significant impact on reducing poverty and vulnerability, especially
through social transfers that target the poorest households and help
narrow inequality gaps (Leroy et al., 2009; Cooper et al., 2020).

Cash transfers started in Brazil in the mid-1980s. While cash transfer
systems were initially implemented in different localities to address
unique challenges, they were subsequently incorporated into the “Bolsa
Familia” scheme in 2004. The program has succeeded in reducing
inequality and poverty in Brazil over the years (Vyasulu, 2010). Many
countries—the United States, Mexico, Latin America, Southeast Asia, and
a few African republics—adopted the technique as Conditional Cash
Transfers (CCT) following the programs success. The largest and most
effective conditional cash distribution system in the world is the Bolsa
Familia Program. CCTs in Mexico, such as Bolsa Famlia and
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Oportunidades, covered about 12 and 5 million low-income families in
2010, respectively (Fajth and Vinay, 2010). Conditional cash transfer
programmes aimed at increasing human capital investment and
discovered that when households are provided unconditional cash, they
would consume less conditioned commodities while consuming more
non-conditioned goods (Das et al.,, 2005). For over 50 years, cash transfers
have played a significant role in reducing poverty in developed nations;
they were thought to be excessive or unfeasible in nations with lower
incomes (Bryant, 2009). However, the success of such programs in
countries like Brazil, where inequality has decreased through the
Conditional Cash Transfer (CCT) program “Bolsa-Familia;” one of the
largest CCT programs globally, has shown otherwise (Scorzafave and
Lima, 2010). In order to improve livelihood standards, corruption,
inequality, and poverty, a number of countries have adopted the notion of
giving social benefits to their citizens.

Although there are notable differences within and between
countries, quantitative impact evaluations of cash transfer programs
in countries like Zambia (Daidone et al., 2014a, 2014b), Malawi
(Boone et al., 2013; Covarrubias et al., 2012), Kenya (Asfaw et al.,
2014), and Lesotho (Daidone et al., 2014a, 2014b) show that easing
credit, liquidity, and savings constraints can boost agricultural and
livestock production. In Ethiopia, too, it is more likely that
beneficiaries adopt advanced agricultural technologies (Gilligan et al.,
2008). Additionally, these studies emphasize how cash transfers give
households greater freedom to make choices about how to allocate
labor; the effects vary according to location, age, and gender. For
example, studies indicate that cash transfers can cause a shift in labor
from casual wage work to work on beneficiaries’ own small farms
(Asfaw et al.,, 2014; Davis et al., 2016; Bastagli et al., 2019). This shift
also includes a decrease in child labor in programs aimed at orphans
and vulnerable children, such as those in Kenya and Lesotho
(Bosworth et al.,, 2016; Pellerano et al., 2016), as well as in broader
programs targeting the ultra-poor, like those in Malawi (Miller and
Tsoka, 2012; Miller et al., 2010).

In addition to boosting farm production, cash transfers have been
shown to increase investments in income-generating activities,
particularly in Zambia (Daidone et al,, 2014a, 2014b) and among women
in Kenya (Asfaw et al., 2014), as well as in Malawi and Lesotho (Boone
etal, 2013; Daidone et al., 2014a, 2014b). Cash transfers can also enhance
employment opportunities for prime-aged adults by facilitating labor
migration, as seen in South Africa (Ardington et al., 2009; Zizzamia,
2020). Cash transfers and migration, on the other hand, vary according
to the region. For instance, even with cash transfers, beneficiaries in
Malawi may not be able to afford migration (Fisher et al,, 2017; Nnaeme,
2021). Problems such as the application of conditional transfers in
comparison to unconditional transfers (e.g., the Child Support Grant in
South Africa does not require that beneficiary children attend school,
while Brazil's Bolsa Familia does) and the supply of cash in comparison
to food to households that are poorer (Farrington and Slater, 2006; van
Daalen et al,, 2022). In order to evaluate program efficacy, these studies
often use large-scale household economic surveys. They compare the
results of control groups with those who receive government cash
transfers and of groups that do not (Paxson and Schady, 2007). However,
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they rarely investigate the extent of household dependence on cash
transfers or how these transfers affect overall livelihoods.

Livelihood perspectives gained prominence in development
discussions following the advocacy of Chambers and Conway in the
early 1990s. Over time, the term “livelihood,” once considered neutral
and descriptive of making a living, has evolved into a “boundary term”
that unites diverse perspectives, disciplines, and institutions around a
shared understanding (Scoones, 2009). Farm-based livelihoods
remain crucial to rural development planning, especially in agrarian
economies within developing countries. The Livelihood Framework
developed by Robert Chambers provides a holistic approach to
understanding how individuals and households sustain their means
of living (Nunan, 2022; Natarajan et al., 2022). It emphasizes five core
assets—human, social, natural, physical, and financial capitals—that
are essential for maintaining livelihoods. A sustainable livelihood,
according to this framework, not only provides for the present needs
but also enhances the ability to withstand external shocks and stresses
without compromising future options (KKhan et al, 2020). The
framework highlights the dynamic interaction between these assets,
external influences such as policies and institutions, and the
vulnerability context in which people live, including risks, shocks, and
trends. Chambers’ approach is particularly focused on the rural poor,
emphasizing that sustainable livelihoods must not only meet
immediate needs but also withstand external stresses, thereby ensuring
long-term security (Cornwall and Scoones, 2022).

Agriculture and allied sector are the mainstay of Indian economy
supporting livelihood of about half of India’s population. Farming is the
major source of income for rural families, dominated by small and
marginal farmers (SMFs). The SMFs are distinguished on the basis of
amount of land they own or operate and live on. The average size of small
and marginal holdings in all India level is just 1.41ha and 0.38ha,
respectively (Agricultural Census 2015-2016) (Agriculture Census
Division, DAC, and FWN Government of India, 2019). These farmers
alone form 86 percent of the total farmers in India. Without a doubt, the
performance of SMFs is significantly dependent on sustainable
agricultural growth as well as on the nations food and nutrition security.
The government must, therefore, legitimately invest in programs that
would increase farmers’ income in order to improve the condition of
SMFs. Discussions about Direct Benefit Transfer (DBT) in terms of cash
are common. The subsidy amount is directly paid to the beneficiaries
bank accounts without using intermediaries. The Pradhan Mantri Kisan
Samman Nidhi (PM-KISAN) scheme was launched by the Indian
government in order to double farmers’ income by 2022. PM-KISAN is a
central sector scheme that is run by the Indian government. It is
administered by the Ministry of Agriculture and Farmer’s Welfare
(MoAFW). On February 24, 2019, Prime Minister Narendra Modi
unveiled it (Ahmad and Haneef, 2019). This income support scheme aims
to help farmers meet their financial needs to maintain healthy crops and
achieve good yields. Under the scheme, small and marginal landholding
farmer families (SMFs) receive a direct annual cash transfer of T6,000 in
three equal installments of 32,000 each, distributed every 4 months. On
June 1, 2019, following a Union Cabinet decision, PM-KISAN benefits
were extended to all farmers, regardless of land size. Sharma (2019) found
that PM-KISAN has a greater positive impact on farmers’ income,
agriculture growth, and macroeconomic indicators than fertilizer
subsidies, suggesting income support programs better enhance farmers’
financial wellbeing. Mondal et al. (2020) highlight post-Amphan betel
farming recovery in South Bengal, supported by cash transfer schemes
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like Krishak Bandhu and MGNREGS. Despite 68% loss in leaf sales,
financial assistance from Krishak Bandhu scheme and organic farming
offered export potential. Kavitha et al. (2020) identified improved
financial access, infrastructure, and technology dissemination as key to
boosting performance in underperforming states under PM-KISAN. They
recommend digitizing land records and Aadhar-linked bank accounts.
Varshney et al. (2020) found that PM-KISAN reached one-third of
farmers in the first 3 months, showing no selection bias across social,
economic, or agricultural factors. The scheme significantly aided farmers
more reliant on agriculture and with poor credit access, promoting
equitable agricultural support. Amitha et al. (2021) found that all
respondents of the Rythu Bandhu Scheme were aware, satisfied with cash
transfers, and invested in agricultural inputs. Statistically significant
results showed that the scheme has offered debt prevention benefits. A
sudy by Reddy et al. (2022) examined beneficiary targeting in an Indian
village, revealed that significant exclusion errors in welfare schemes,
which largely favor middle-income households over the poorest. The
reach and extent of welfare programs, particularly Direct Benefit
Transfers, expanded significantly during the COVID-19 pandemic.
Another study by Reddy et al. (2024) in Emped village of India, analyzed
287 households and 29 welfare schemes. It was found that Public
Distribution System, Direct benefit transfers, and employment schemes
benefitted most, while large schemes like housing had limited reach.
Welfare schemes often faced delays, leakages, and exclusion errors, with
most benefits going to middle-and high-income households, excluding
the poorest. A review of the evolution of cash transfer policy of India
reveals that, like many countries. India has made significant strides in
embracing cash transfers and basic income as key policy solutions for
addressing development and poverty challenges (Mehta, 2019). This
progression is evident from 2008 to 2019, as outlined in Table 1.

The Livelihood Framework has been widely applied in research
related to poverty alleviation and rural development (Scoones, 2013).
In India, it has been used to assess various development programs,
including agricultural policies, microfinance initiatives, and natural
resource management strategies (Patnaik and Prasad, 2014). In the
context of cash transfer schemes like PM-KISAN, the livelihood
framework is vital in assessing whether such initiatives have led to an
improvement in the livelihoods of small and marginal farmers. The
PM-KISAN scheme provides direct income support to farmers,
which, in theory, should bolster their financial capital. However, the
true impact of the scheme needs to be analyzed through the lens of
Chambers’ livelihood components. Beyond financial stability, the
scheme’s success needs to be measured by improvements in social
networks (social capital), enhanced access to productive resources
(natural capital), and better infrastructure or technology (physical
capital). Evaluating these components helps determine whether the
scheme has genuinely uplifted the livelihood status of SMFs in India.

The performance of PM-KISAN, therefore, hinges on whether it
has enabled farmers to improve agricultural productivity, and sustain
their livelihood amidst growing economic and climate challenges. The
SMFs in India are vulnerable to a number of aspects in terms of socio-
economic conditions, climate change impact, technology adoption and
many more. The unconditional cash transfer under PM-KISAN allows
the beneficiaries to spend their cash transfer anywhere they like.
However the intended objective is to augment agricultural production
and to ease liquidity constraints of farmers for a better livelihood.
PM-KISAN remains crucial in addressing income disparities and
supporting sustainable agricultural growth. In one hand, the
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TABLE 1 Genesis of India’s cash transfer policy.

10.3389/fsufs.2024.1478795

unenthusiastic public officials.

2008 “The Case for Direct Cash Transfers to the Poor” argues that the Indian government should consolidate central welfare schemes, along with food, fuel, and

fertilizer subsidies, into a single direct cash transfer. The paper highlights inefficiencies in existing programs caused by weak local administration and

2011 o In February, the finance minister at the time proposed shifting from fuel and fertilizer subsidies to cash transfers during the 2011-12 budget presentation.
« The National Food Security Bill, reviewed in December, introduced the “National Food Security Allowance” clause, allowing state governments, with

central approval, to provide cash equivalents to beneficiaries in place of food.

2011-2013 « SEWA carried out the initial two basic income pilot projects in New Delhi in partnership with the United Nations Development Programme (UNDP) and
in Madhya Pradesh with support from UNICEF between 2011 and 2013.
« The National Food Security Act of 2013 was passed with the inclusion of the original clause.

« The shift to cash transfers for scholarships and old-age pensions has been initiated.

Mobile Phone) to facilitate more efficient direct cash transfers.

2014 After taking office, the Narendra Modi government prioritized enhancing financial inclusion by strengthening the JAM infrastructure (Jan Dhan, Aadhaar,

2015 o The Shanta Kumar Committee’s 2015 recommendations advocated for replacing food grain distribution through the PDS with cash transfers.

o The government conducted pilot programs in Dadra and Haveli, Puducherry, and Chandigarh, substituting subsidized food with direct cash transfers.

include all farming households.

2016-17 The 2016-17 Economic Survey dedicated a full chapter to Universal Basic Income, reviving discussions around cash transfers and basic income.

2018 Rythu Bandhu, the first Direct Cash Transfer scheme for farmers, was introduced, with similar programs later implemented in Odisha, West Bengal, Andhra
Pradesh, and Jharkhand.

2019 PM KISAN launched a nationwide Direct Cash Transfer/Income Guarantee Scheme for landowners with up to 2 hectares, which was later extended to

unconditional income support under PM-KISAN scheme allows
farmer to utilize the money as they like in order to ease the liquidity
constraints in a farmers’ life and on the other hand, the question of
26,000 annually as income support for the sustenance of the farmers’
family is a matter of concern. Despite the facts and figures stated in
various Govt. reports, the performance of the scheme in raising
livelihood standards is of a serious concern. Several studies have
evaluated the effects of PM-KISAN on farmers’ income and agricultural
development but whether the cash transfers has led to any improvement
in the farmers’ livelihood has rarely been studied. It is considered
necessary to have a thorough discussion about the livelihood of the
small and marginal farmers who are benefiting from the PM-KISAN
scheme in this context. To fully explain the livelihood status of SMF
households in India, this study uses an ex-post facto research design
and implements an indicator-based composite measure. Based on the
livelihood index created, the study aims to ascertain whether the
performance of PM-KISAN scheme has substantially improved the
livelihood of the beneficiaries in comparison to the non-beneficiaries.
Figure 1 shows the conceptual framework of the study.

2 Materials and methods

2.1 Locale of the study

The Indo-Gangetic Plain (IGP) in India plays a crucial role in
national food security and supports millions of rural poor. Spanning
57.66 Mha across Punjab, Haryana, Uttar Pradesh, Bihar, and West
Bengal, (Aggarwal et al,, 2000) it hosts 40% of India’s 12.6 crore small and
marginal land holdings, with Bihar and Uttar Pradesh alone contributing
75.2% of the IGP’s small and marginal holdings and 30% nationwide
(Agricultural Census 2015-16). For this reason, Uttar Pradesh and Bihar
were chosen for the study because it will provide us with a comprehensive
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understanding of the impact of the PM-KISAN scheme on the SMFs that
are vulnerable. A multistage random sampling procedure was followed.
Bahraich and Bulandshahr districts of Uttar Pradesh and Bhojpur and
Muzaffarpur districts of Bihar were selected. In the consecutive stage,
from each selected district, two cluster of villages, i.e., 2g panchayats were
selected. Kataha and Ghasipur Panchayat were selected from Bahraich
district. Chhapna and Machad Panchayat were selected from
Bulandshshr district. Dhandiha and Bakri Panchayat were selected from
Bhojpur district. Gavasara and Mohammadpur Khaje Panchayat were
selected from Muzaffarpur district (Figure 2).

2.2 Sampling and data collection

A sampling frame was prepared for each of the selected Gram
Panchayats, and from each Gram Panchayat 15 respondents was selected
as beneficiaries and 15 respondents was selected as non-beneficiaries of
the said scheme using stratified disproportionate simple random sampling
procedure. Beneficiaries for the purpose included SMFs who received at
least 7 installments under PM-KISAN. Non-beneficiaries for this purpose
refers to the SMFs who has not received the benefits of the scheme due to
some operational error in documents related to improper Aadhaar or
Land records or are not eligible to receive benefits as per exclusion
categories of the scheme. Thus, a total of 240 farmers (120 beneficiary
farmers and 120 non-beneficiary farmers) were selected for the present
study. In the year 2022, a structured personal interview schedule was used
to conduct household surveys and personal interviews for this study.

2.3 Data analysis

The scheme’s performance was measured at the household level,
and it was operationalized in terms of how well it has helped small and
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marginal farmers enhance their livelihoods. The capacities, assets
(both social and material resources), and activities that are necessary
for a means of subsistence constitute livelihood, according to
Chambers and Conway (1991). Stress, shocks, and agricultural
seasonal trends affect small and marginal farmers. The possibility of
turning available assets into “living” assets is affected by these changes.
As a result, after receiving financial assistance, the fundamental assets
of livelihood, which include financial, physical, natural, and human
capital, will be evaluated for any potential improvements. A composite
index is a function of variables and weights that converts many
qualities into a single real value. While development indicators are
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useful, a summary measure that integrates various indicators into a
single figure is required. As a result of this technique, composite
development indexes have been developed (Santos and Santos, 2013).
Developing an index using Principal Component Analysis (PCA)
assigns weights to the original variables based on their contributions
to the principal components, offering a more balanced approach
compared to arbitrary weighting schemes (Wang, 2015; Schlossarek
et al, 2019). A PCA-led index is advantageous over individual
variables as it reduces dimensionality, addressing multicollinearity
issues (Tefera, 2013). It captures the most significant variations while
minimizing redundancy, revealing latent structures and relationships
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that may not be apparent when examining variables separately
(Demsar et al., 2013). By merging correlated variables into principal
components, it improves interpretability, and ensures that the index
accurately reflects the underlying data structure more effectively.
Accordingly, five indices comprise the Livelihood Index (LI): Human
Capital Index (HCI), Social Capital Index (SCI), Financial Capital
Index (FCI), Natural Capital Index (NCI), and Physical Capital Index
(PCI). Table 2 shows that SCI and FCI had three indicators, while
HCI, NCI, and PCI had four indicators each.

The design of composite indices for measuring livelihood
comprised two main steps:

i Eliminating scale bias in indicators: Each indicator was
normalized according to their relation to the composite index.
By subtracting the indicator’s minimum value from its actual
value and dividing the result by the range, i.e., the difference
between the maximum and least value of the selected
indicator—it was normalized for indicators that had a direct
(positive) relationship with the composite index. By subtracting
the indicator’s actual value from its maximum value and then
dividing the result by the range, i.e., the difference between the
maximum and least value of the selected indicator—it was
normalized for indicators that had an indirect (negative)
relationship with the composite index.

TABLE 2 Identified Indicators under respective livelihood capitals.

Dimensions Indicators

Human capital (x,) Proportion of active family members in working

age group (+) size

Total no. of members in the farmer family in the age group of 18-60 years, divided by family

10.3389/fsufs.2024.1478795

ii Determining appropriate weights to be applied to distinct
indicators: The next tough challenge was to assign suitable
weights to the selected indicators once the scale bias was
removed from the observations. Assignments of arbitrary
weights that are based on independent judgment are subjective
and should only be made as a last option. Consequently, using
PCA, the weights of individual indicators were objectively
assigned in this analysis. Statistical Package for Social Sciences
(SPSS version 25 for Windows) was used to perform PCA.

To calculate Eigen values and Factor Loadings, PCA is performed
using SPSS (version 25). Eigen values >1 are identified, and the same
number of components are extracted for each variable from the
rotational component matrix, based on the number of Eigen values
above one. The extracted component matrix is then multiplied by the
Eigen Values. This starts with the first Eigen Value multiplied by the
first extracted component column, then the second Eigen Value
multiplied by the second extracted component column, and continues
in the same way. The weight of each indicator is calculated by summing
the values for that indicator. By combining the weights of all indicators,
we obtain the Grand Total Weight. The weight of each indicator is
multiplied by its respective normalised value. The index is created by
dividing the total weight of each multiplication by the Grand Total
Weight. Thus, the formula that is employed to ascertain the index is:

Measurement

(x,) Education status of the family (+)

Measured as summation of years of formal schooling divided by the no. of members in the

family (> 4 years age)

(x3) Health care (—)

Time (in minutes) taken to reach the nearest health facility.

(x,) Food consumption (+)

Food Frequency Questionnaire will be used to calculate Food frequency index.((Score

obtained/Maximum obtainable score)*100)

Social capital

(x5) Market access (—)

Distance in (km) to reach the nearest market.

(x5) Give: Receive ratio (+)

Measured by adding the number of types of help that a household gave to another person in
the previous month +1 to the number of types of help that the household received in the

previous month +1.

(x7) Extension Agency Contact (+)

Measured as frequency of contact in no. of times visited in past year. e.g., Krishi Vigyan Kendra

(KVK), Agricultural Technology Management Agency (ATMA), Input Dealers, NGOs etc.

Financial capital (xs) Banking activities (+) No. of account holders in a public/private /post office bank from the family
(%) Rural indebtedness (—) Amount of money (Rs.) as outstanding loan debt.
(x,0) Household income (+) Average annual income per capita (in Rs.) of the cultivator family from all sources
Natural capital (x11) Per capita area under cultivation (+) Net sown area (in acres) of the farm household divided by total no. of members in the family
(xy,) Yield index (+) Linear sum of a derived value (production in q. x price in Rs.) for each major crop cultivated,
divided by total area (in acres) under cultivation of major crops
(x,3) Cropping intensity (+) Measured as (Gross cropped area/Net cropped area)*100
(x14) Access to water sources (—) Time (in minutes) taken to the reach water source.
Physical capital (x,5) Household gadgets possessed (+) Total no. of household gadgets under possession

(x,6) Small implements possessed (+)

Total no. of small farm implements possessed by the household.

(x,7) Herd size (+)

Total no. of animal (including diary, goatery, piggery) under possession of family

(x,5) Bird unit size (+)

Total no. of poultry birds under possession of the family.

(+) Positive indicator of livelihood index (—) negative indicator of livelihood index.
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Where, I is the index, Xi is the normalised value of i-th indicator,

I=

Lij is the factor loading value of the ith variable on the jth factor, Ej is
the Eigen Value of the jth factor (NUEPA, 2009).

In order to have precise assessment about the performance of
PM-KISAN scheme in enhancing livelihood of beneficiaries, it was
necessary to avoid the selection bias on covariates. Selection bias can
occur when farmers who are given treatment are not selected
randomly. An instrumental variable (IV) method is often used to
solve this issue (Abadie, 2003; Heckman and Salvador, 2003; Yen
et al., 2008). However, it is difficult to find an instrument that is
reliable (Imbens and Woolridge, 2009). Furthermore, as the IV
technique does not rely on exogeneity assumptions, it violates the
overlap assumption (Imbens, 2004). The current study utilized a
propensity score matching (PSM) technique to aid in determining the
causal relationships between the data (Dehejia and Wahba, 20025
Gautam et al., 2017; Schreinemachers et al., 2016; Gitonga et al., 2013;
Khan et al., 2012; Abebaw et al., 2010). All those variables which have
the tendency to influence outcome should be included in the model
for estimating balancing score, i.e., propensity score (Rosenbaum and
Rubin, 1983).

The probability of participation (Di) for a farm i given a set X =xi
of farm attributes p(X)=Pr(Di=1| X=xi) is the propensity score
(Bryson et al., 2002). The Average Treatment Effect on the Treated
(ATT) is given by:

ATT = E[D; = 1, p(Xi)] — E[D;i = 0, p(Xi)].

Using a large amount of observable information, PSM pairs
individuals in a treated group with those in an untreated group.
According to Dehejia and Wahba (2002), this method can result in
unbiased estimators of the treatment impact because the results are
independent of assignment to treatment and conditional on
pre-treatment covariates. Matching of beneficiary and non-beneficiary
observations using the values of the propensity score was conducted
using Stata 14 software for Windows (Leuven and Sianesi, 2012). The
steps for PSM includes:

i Establishing common support: A conditional independence
assumption (CIA) and a substantial common support or
overlap in propensity scores between beneficiaries and
non-beneficiaries are two conditions that determine the
validity of matching methods; however, these methods can help
produce a counterfactual from the control group (Caliendo and
Kopeinig, 2008).

=

ii Choosing matching algorithm: The performance of the
PM-KISAN scheme on farmers’ livelihood is estimated using
two matching algorithms: Caliper matching and Nearest

Neighbor matching.

=

iii Assessing the matching quality: It is necessary to assess whether
the matching procedure is capable of balancing the distribution
of the relevant variables in both the treatment and control
group, as we do not condition on all covariates but on the

propensity score.
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iv Robustness check: A estimator called inverse probability
weighted regression adjustment (IPWRA) was used for the
purpose of evaluating the robustness of PSM estimates. [PWRA
is consistent when the treatment or outcome model is
misspecified (Wooldridge, 2010). The ATT is calculated in two
stages by the IPWRA models (Imbens and Woolridge, 2009):
first, propensity scores are calculated using multinomial
probit regression.

v Sensitivity analysis: The sensitivity parameter I” (gamma), a
measurement of the degree of deviation from random
treatment assignment, is the basis of Rosenbaum’s sensitivity
analysis method. To invalidate the PSM analysis results,
we look at how significantly an unobserved variable may affect
the selection process. We do this by using Rosenbaum’s
bounding technique (Caliendo and Kopeinig, 2008).

3 Results
3.1 Weights of indicators and indices

As calculated through PCA, the constituent indicators of HCI,
SCI, ECI, NCI, and PCI carried distinct component weights. Within
the 18 rural livelihood indicators, there was a grand weight (W) of
44.261 (Table 3). The HCI contributed 21.35 percent to the LI’s total
weightage. Among the four indicators (x,) Food consumption received
highest weightage (3.788) followed by (x;) Health care (2.269), (x,)
Ratio of active family members in working age group (1.737), and (x,)
Education status of the Family (1.654). The SCI contributed to 11.27
percent. (xs) Market access received maximum weightage (1.847)
followed by (xs) Give: Receive ratio (1.729) and (x;) Extension Agency
Contact (1411). The FCI contributed 14.93 percent. Among three
indicators, (x;) Household income was most important as evident
from weightage (3.777) followed by (xs) Banking activities (1.773) and
(xo) Rural indebtness (1.059). The NCI contributed to as much as
22.42 percent. Among three indicators, (x,,) Per capita area under
cultivation received maximum importance (3.934) followed by (x,5)
Cropping intensity (2.157) and (x,,) Yield index (1.677). The PCI
contributed to more than one-fourth (30.03 percent) of the total
weightage of LI. Among the four indicators (x,5) Household gadgets
possessed received maximum weightage (4.133), followed by (x;6)
Small implements possessed (3.945), (x,,) Herd size and (3.371), and
(x,5) Bird unit size (1.840).

3.2 Livelihood of SMF households

The cumulative cube root frequency method was used to divide
the sample of households, which included both beneficiary and
non-beneficiary, into three categories of livelihood based on the
household level LI (Table 4). The households with LI score <0.342
had a low status of livelihood. Households with a LI score ranging
from 0.342 to 0.466 had a medium status of Livelihood and
Households >0.466 had a High status of Livelihood. From the score
of LI it was found that about 47.5 percent of the beneficiaries had
medium status of livelihood followed by 32.5 percent of beneficiaries
with low status of livelihood. And a less percentage of beneficiaries,
i.e., 20 percent had high status of livelihood. Similarly among
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TABLE 3 Weightage of the constituent dimensions of LI and the respective indicators.

Dimensions Weight Indicators Weight
Human capital (HCI) 9.448 (x,) Proportion of active family members in working age group (+) 1.737
(x,) Education status of the family (+) 1.654
(x;) Health care (—) 2.269
(x,) Food consumption (+) 3.788
Social capital (SCI) 4.987 (xs) Market access (—) 1.847
(x¢) Give: Receive ratio (+) 1.729
(x,) Extension Agency Contact (+) 1.411
Financial capital (FCI) 6.610 (xg) Banking activities (+) 1.773
(Xo) Rural indebtedness (—) 1.059
(x40) Household income (+) 3.777
Natural capital (NCI) 9.926 (x11) Per capita area under cultivation (+) 3.934
(x,,) Yield index (+) 1.677
(x,3) Cropping intensity (+) 2.157
(x14) Access to water sources (—) 2.157
Physical capital (PCI) 13.290 (x,5) Household gadgets possessed (+) 4.133
(x16) Small implements possessed (+) 3.945
(x7) Herd size (+) 3.371
(x,5) Bird unit size (+) 1.840

non-beneficiaries, about half of the non-beneficiaries, i.e., 50 percent
had medium status of livelihood followed by 39.17 percent of
non-beneficiaries had low status of livelihood. A lesser percentage,
i.e., 10.83 percent of non-beneficiaries had high status of livelihood
(Table 4). Based on individual indices, it was found that for
Beneficiary household the HCI was highest (0.494) followed by NCI
(0.477), SCI (0.434), FCI (0.303). Similarly for Beneficiary household
the HCI was highest (0.464) followed by NCI (0.455), SCI (0.385),
FCI (0.276) and PCI (0.268) (Table 5).

3.3 Performance of the PM-KISAN scheme

With the goal of determining whether the scheme PM-KISAN
performed well in enhancing the livelihood of the beneficiaries as
compared to the non-beneficiaries, the assessment by means of PSM
focused on one outcome variable, i.e., the “Livelihood index” for the
respondents calculated earlier. The explanatory variables include
socio-economic and socio-psychological variables like age, education,
family size, operational land holding, crops grown, occupation status,
farming experience, annual income, social participation, extension
orientation, mass media exposure, economic motivation, risk
orientation and innovativeness.

3.3.1 Establishing common support

The region of overlap between the treated and control groups, i.e.,
beneficiaries and non-beneficiaries, respectively, shows the matching
quality between the two groups based on region of common support.
The region of common support is 0.15851574-0.91159513 (Figure 3).
The propensity score’s balancing property was tested after the common
support assumption has been met. Five blocks were identified and
there was no difference between the mean of propensity scores in each
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TABLE 4 Categorization of respondents’ households based on livelihood
index (n = 240).

Livelihood index Beneficiary Non-beneficiary
score household household

f f %
Low (<0.342) 39 325 47 39.17
Medium (0.342-0.466) 57 47.5 60 50
High (>0.466) 24 20 13 10.83

TABLE 5 Average index values of households in different livelihood assets
(n=240).

Categories HCI SCI FCI NCI PCI LI
Beneficiary 0494 = 0434 0303 | 0477 | 0297 = 0396 ‘
Non-beneficiary 0464 | 0385 | 0276 | 0455 | 0268  0.366 ‘

block. Matching improved overlap between the marginal distributions
of the covariates.

3.3.2 Choosing matching algorithm

Although Caliper matching and Nearest Neighbor matching
algorithms gave different quantitative results, their qualitative results
were similar. In case of Nearest Neighbor Matching method, i.e., NN
1, NN 2, NN 3 matching, there were 120 matched pairs with no loss
of in the sample size (Table 6). The average treatment effect on the
treated (ATT) was found to be 0.0414 in case of NN-1 followed by
0.0349 in case of NN-5 and 0.0335 in case of NN-3 (Table 6). In case
of Caliper Matching Method, in Caliper (0.03), there were 115
matched pairs. With Caliper (0.05), there were 117 matched pairs.
And with Caliper (0.1), there were 118 matched pairs. The average
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FIGURE 3

Common support for identification of comparable beneficiaries (treatment) and non-beneficiaries (control group).

TABLE 6 Average treatment effect on livelihood index of beneficiaries of PM-KISAN scheme using propensity score matching techniques.

Matching type Beneficiary Non-beneficiary Std. error Z-value
Nearest neighbor matching

NN-1 0.396 0.354 0.0414 2,58 0.015 2773
NN-3 0.396 0.362 0.033 2.55%% 0.013 2.57%%%
NN-5 0.396 0361 0.035 2,803 0.012 3,025
Caliper matching

Caliper=0.03 0.393 0357 0.037 2.36%% 0.016 2.32%%
Caliper=0.05 0.393 0.356 0.038 2.42%% 0.015 2.49%%
Caliper=0.1 0.394 0.355 0.039 2.46%% 0.017 2.32%%

#* and *** indicate significance at 0.05 and 0.01 level, respectively.

treatment effect on the treated (ATT) in Caliper Matching was found
to be 0.0386 in case of Caliper(0.1) followed by 0.0378 in case of
Caliper (0.05) and 0.0367 in case of Caliper (0.03). The results of ATT
in either type of matching was significant (p=0.05) (Table 6). This
study follows suit by calculating the standard error for the estimated
scheme impact upon livelihood by using a bootstrapping
methodology. Bootstrapping with 50 replications were used to test
statistical significance of standard error which was established
(Table 6).

3.3.3 Assessing the matching quality

The balancing of covariates was evaluated by reduction in the
mean absolute standardized bias between the matched and
unmatched models. The matching procedures achieved better
balance over time due to the decreasing trend (Table 7). The percent
bias reduction in case of NN-5 was 40.82 percent followed by NN-3
with 31.29 percent, Caliper=0.05 with 13.6 percent, both
Caliper=0.03 and Caliper =0.1 with 12.9 percent and NN-1 with
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8.84 percent. The Nearest Neighbor Matching (NN-5) approach has
the best matching quality, while NN-1 has the worst, as shown by
the average standardized bias measure. As a result, the PSM
succeeded in decreasing selection bias as a result of the
characteristics that were observed. The comparison of pseudo R?
values in Table 7 indicates that pseudo R* is lower after matching
than before for all matching algorithms. This suggests that, post-
matching, there is no systematic difference in the distribution of
independent variables between adopters and non-adopters (Izudi
etal, 2019; Khan et al., 2022). Thus it ensures that covariates are
randomly distributed among adopter and non-adopter groups
(Table 7).

3.3.4 Robustness check

According to ATT results, the livelihood index of the PM-KISAN
scheme has been enhanced by 0.025 (Table 8) with a standard error of
0.006. They are significant at 0.01 level and very similar to the PSM
results, which supports our PSM results.

frontiersin.org


https://doi.org/10.3389/fsufs.2024.1478795
https://www.frontiersin.org/journals/sustainable-food-systems
https://www.frontiersin.org

Ghosh et al.

3.3.5 Sensitivity analysis

In this analysis, the maximum value for gamma (I') was set from 1 to
1.5 with increments of 0.01. When unobserved covariates were present at
various critical levels of T, the treatment effect was quite strong. At
I'=1.34, the findings were significant (p=0.05). For the various treatment
variables, the point at which we began to question the conclusion of a
positive impact of the PM-KISAN scheme on the beneficiaries’ livelihood
index was at I"=1.34. Beyond this threshold, the significance level exceeds
the standard 0.05, rendering the results insignificant (Table 9).

4 Discussion

The current method for assessing livelihood sustainability is
both reliable and beneficial, as it involves a micro-level evaluation
using household surveys and the analysis of data based on a set of
objectively weighted criteria. This approach provides a more accurate
understanding of livelihood conditions in the study area compared
to macro-level assessments, which generally rely on secondary data
from broader regions such as blocks, districts, or states (Liu et al.,
2018; Singh and Hiremath, 2010). Macro-level estimation techniques
frequently rely on extrapolating data from all households within the
same geographical area. This could ignore variations at the
household level, including adaptive capacities, income, living
standards, risks, assets, and livelihood strategies (Wang et al., 20165
Rahman and Akter, 2014). The livelihood strategy that a household
chooses is significantly affected by the kind of livelihood capital that
the household holds (Pour et al.,, 2018; Huang et al., 2022). For
instance, households with more social, natural, and physical capital
are more inclined to engage in farm-based livelihoods. On the other
hand, households with more human and financial capital are more
inclined to pursue livelihoods that are not farm-based (Hua et al.,
2017; Habib et al., 2023). Moreover, not all of the indices were
equally significant; for instance, the PCI contributed up to 30.02

TABLE 7 Matching quality indicators.

Matching Pseudo Mean % bias
type R? standardized bias = reduction
Unmatched ‘ 0.093 ‘ 14.7 ‘

Nearest neighbor matching

NN-1 0.070 13.4 8.84%
NN-3 0.040 10.1 31.29%
NN-5 0.029 8.7 40.82%
Caliper matching

Caliper=0.03 0.075 12.9 12.24%
Caliper=0.05 0.070 12.7 13.60%
Caliper=0.1 0.069 12.9 12.24%

10.3389/fsufs.2024.1478795

percent of LI whereas the SCI contributed just 11.27% (Table 3). The
natural, physical, and human capital indices worked together to
contribute as much as 73.8 percent to the livelihood index, showing
that households with better cropping diversity, higher crop
intensities, and greater net sown areas, as well as possession of
various physical implements and farm tools, as well as alternative
sources of income from poultry units and cattle, and better
educational status with a higher number of active family members,
added to proper food consumption.

Several studies conducted throughout the world have found that
diversifying one’s livelihood to include additional and alternative
sources of income is a crucial step in ensuring the sustainability and
wellbeing of one’s household (Pace et al,, 2022; Pandey et al., 2017;
Gautam and Andersen, 2016; Fang et al., 2014). Comparing beneficiaries
and non-beneficiaries of various Livelihoods sub-indices, it was
discovered that the average rise between beneficiaries and
non-beneficiaries was greater for social capital and less so for natural
capital (Table 5). In order to guarantee income and sustain a livelihood,
the market is essential. A significant determining factor in the adoption
of high-return livelihood choices is proximity to market centres
(Khatiwada et al., 2017) or district centres (Negash et al., 2023). Choice
of crops is greatly influenced by market access (Grogan et al., 2012). The
importance of extension service providers has always been considered
in emerging and underdeveloped countries. This is particularly true for
the development of small and marginal farmers with limited resources
(World Bank, 2010; FAO, 2005). In the end, agricultural production did
not rise; rather, the ownership of agricultural equipment and livestock
increased continuously; this indicates that farmers made a long-term
investment in their farms (Varshney et al., 2020).

Large, one-time transfers focused on agriculture can significantly
impact production, although this may partly result from the support
and guidance provided alongside the transfers (Beaman et al., 2015;
Ghosh et al., 2022). The results from the ATT value calculated
through detailed proceedings of PSM confirmed that the livelihood
index of the beneficiaries as compared to non-beneficiaries is greater
by 3-4 percent which was statistically significant (p=0.05). The
quality of matching was validated using the standardized bias
approach (Karim et al., 2022). Although most empirical studies
consider a bias reduction below 3 to 5 percent as sufficient (Caliendo
and Kopeinig, 2008), there is no definitive measure of the matching
procedure’s success in this case. To further confirm the PSM results,
a doubly robust estimator, IPWRA, was employed. The ATT is
calculated in two stages by the IPWRA model (Imbens and
Woolridge, 2009). Propensity scores were estimated first by means
of a multinomial probit regression. Next, the inverse of these scores
were used as weights in the linear outcome model. The AT T value of
2.5% significant at p=0.01 implied that results of the PSM estimate
are robust to overt bias that may arise from misspecification of the
model. Rosenbaum’s sensitivity analysis implied that individuals
differ in their odds of treatment by a factor of 34 %, in terms of

TABLE 8 Average treatment effect on livelihood index of beneficiaries of PM-KISAN scheme using IPWRA.

Outcome variable

Beneficiary

IPWRA

Non-beneficiary

Std. Error Z-value

Livelihood index 0.391 0.366

0.025 0.006 3.96%%* ‘

#* and *** indicate significance at 0.05 and 0.01 level, respectively.
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TABLE 9 Rosenbaum bounds for treatment effect of PM-KISAN on
livelihood index.

sig- t-hat+ t-hat-
1.32 0.042 7.70E-06 0.022 0.052
1.33 0.045 6.50E-06 0.021 0.052
1.34 0.048 5.50E-06 0.021 0.052
1.35 0.052 4.60E-06 0.021 0.053
1.36 0.055 3.90E-06 0.020 0.053
1.37 0.059 3.30E-06 0.020 0.053
1.38 0.063 2.80E-06 0.019 0.053

unobserved covariates or hidden bias. This value or bound reflects
“worst-case situations” and so does not reveal the presence of
selection bias; rather, it tells us how significant the selection bias
should be in order to invalidate our conclusions. Most social science
studies are not completely immune to hidden bias, and T values
between 1 and 2 are frequently utilised as a starting point for many
social science data sets (Keele, 2010). Although statistically
significant result was obtained, but the increase in amount of LI of
beneficiaries compared to non-beneficiaries is very meagre.
Additionally, policy measures to revise the amount based on
inflation index or crop based income support based on cost of
cultivation of particular crop can be provided that would further
enhance the performance of the scheme. To effect a positive change
in livelihood sustainability, long-term support and guidance will
be necessary (Paul et al., 2019). In order to improve the livelihoods
of small farmers, large cash transfers can be effective tools, as this
study is among the first to suggest. In the long run, a steady increase
in income could be achieved if farmers allocate a portion of the
PM-KISAN cash transfer to investments that are productive
(Sadoulet et al., 2001).

5 Conclusion

Cash transfer programmes like PM-KISAN is basically a
development programme aimed at increasing the social status of the
farmers especially the SMFs who faces challenges like credit
constraints, poor infrastructure, untimeliness of input supply, poor
market linkage, volatile market conditions, and climatic variability
which plunges them into poverty and they cannot produce enough
income to meet even their basic requirements of their families. In
this regard, the holistic view of taking Livelihood of the SMFs in
concern to probe into the performance of the scheme is beneficial
for further considerations in the policy framework. Very little
attention has been paid to the indirect effects of cash transfer
programs. Our findings indicate that these effects can be highly
significant and should be fully considered when designing such
programs. Our study establishes evidence that the PM-KISAN
scheme has significantly stimulated the cash transfers’ impact on the
livelihood of small and marginal farmers. In particular, the study
shows that PM-KISAN has performed well as it has enhanced the
livelihood index of beneficiaries by 2.5 percentage points which is
statistically significant, as compared with non-beneficiaries.
However the increase is very meagre and the scheme should not
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be taken as a standalone. Lessons learned from this research suggest
that the agricultural extension system can aid in realizing more
benefits of PM-KISAN, as they can encourage farmers to make
productive investments in agriculture that would enhance their
livelihood as cash transfers have a multiplier effect thus augmenting
the status of the five components of livelihood including human,
social, natural, physical, and financial capitals. The policy implication
from this analysis is that if multiplier effects are substantial and
responsive to policy changes, then the PM-KISAN program would
benefit from being integrated into a broader strategy aimed at
maximizing these effects. The ultimate goal is to increase the income
of the targeted households, which can be achieved by introducing
that
opportunities to use the transfers more productively. PM-KISAN

complementary rural development initiatives create
aids small and marginal farmers in enhancing their livelihoods
through the promotion of superior high-yield variety (HYV) seeds
and the encouragement of modern technology adoption. This, in
turn, creates a pathway for farmers to make productive investments
in agriculture. However, the scheme should not be viewed as a
standalone solution. It must be integrated with other initiatives, such
as the Public Distribution System and Procurement schemes, to offer
comprehensive support that can help break the cycle of
intergenerational poverty and low income among farmers through
investment in modern technology.

Despite efforts to ensure impartiality and rigor, this study has its
own limitations. Findings rely on respondents’ opinions, may
be region-specific, and are confined to only two states of India. The
need for a longitudinal approach also limit the study’s scope and
objectivity. The study can be extended to other states of the country to
get a comprehensive view regarding the performance of the scheme.
The study helped in analysing the performance of the scheme at the
beneficiary level, i.e., the extent to which, their livelihood is enhanced
by providing income support. The methodology used for assessing the
performance can also be used in evaluating other DBT schemes of
India in the same light. Further research studies delineating facilitating
and inhibiting factors of the cash transfers under PM-KISAN scheme
may be taken by researchers in future. Apart from these, studies to
measure vulnerability mitigation in light of impact from cash transfers
may also be looked into in future.
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