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ABSTRACT
The study proves the importance of smart farming (SF) practices in addressing environmental changes (EC)

and helping sustainable agriculture (SA). It investigates the effects of government subsidies (GS), farmer awareness
(FA), andmarket access (MA) on SF adoption in Bihar, India, utilizing data from 582 farmers in ϐive distinct regions.
The research employs structural equation modeling (SEM) to analyze relationships among GS factors like farm size
(FS), water resource management (WRM), soil quality (SQ), SF adoption, and the impact of FA and MA on ϐinancial
outcomes. Results highlight that GS provides direct and indirect beneϐits for SF practices, particularly when FA is in‑
creased. GS impacts SF through an indirect pathway (GS → FA→ SF) and proves a direct effect on SF adoption, with
MA acting as a mediator. The ϐindings indicate that SF adoption critically supports rural GDP growth and empha‑
size the importance of research and development for economic advantages. Also, SQ and WRM are very important
to the adoption method. Farmers who practice SA are predicted to make more cash ϐlow by having better market
access, which is good for the sustainable environment. The model’s validity is validated by ϐit measures, indicating
robust results.

Keywords: Smart Farming; Organic Farming; Structural Equation Modelling; Machine Learning; Environmental
Factors; Farmer Awareness

1. Introduction

A signiϐicant revolutionary tool in the conϐlict
against environmental changes (EC), food insecurity is a
problem, and smart farming (SF) is now coming into fo‑
cus [1]. Because traditional farming methods increased
the demand on renewable resources and caused sustain‑
ability issues, an increasing number of farmersmigrated
to SF methods such as organic farming (OF), water re‑
source management (WRM), crop diversiϐication (CD),
and sustainable supply chains (SSC) [2]. Future gener‑
ations of farmers may beneϐit from higher crop yields
(CY), and agricultural regions may experience superior
stability if these methods are proϐitable for boosting
SF [3, 4].

With over 50% of the population dependent on
agricultural products, the industry is a key driver of ru‑
ral GDP growth in India. Challenges such as declining SQ
andWRM, and reliance on chemical resources, affect the
natural environment and SF’s income. Unsustainable
agricultural practices harm the natural environment and
the incomes of SF [5], so an evolution towards SF that in‑
tegrates yieldwith environmental protection is required
to address these problems.

Due to its adaptability to ecological conditions, the
eastern Indian state of Bihar serves as a model for pro‑

moting the adoption of SF methods. To support farm‑
ers in their evolution to SF, the state has initiated sev‑
eral government training programs, including PKVY and
theNationalMission on Sustainable Agriculture (NMSA),
with an emphasis on efϐicient resource use, OF, and sus‑
tainable quality (SQ). GS and technical assistance for
SF deployment are the stated objectives of these poli‑
cies [6, 7].

Several factors contribute to SF adoption, particu‑
larly funding, farmer awareness (FA), farm size (FS), SQ,
WRM, and market access (MA). An FA’s expertise in the
positive impacts of SF is an essential factor in applying
SF. Environmental factors that can help SF implementa‑
tion include SQ and WRM. The regulatory effect of MA
is that farmers with higher MA aremore likely to receive
themoney value of SF, particularly through higher‑value
sales of organic crops [8].

Many factors inϐluence SF adoption in Bihar, in‑
cluding government subsidy (GS), but the indirect path‑
ways through FA and knowledge dissemination, which
are equally important, have received less attention. Fur‑
thermore, there has been little investigation into how
MAmoderates the impact of SF practices on economic re‑
sults [9]. With a focus on themediating function of FA and
the moderating function of MA, this study seeks to ϐill
these gaps by investigating the effect of GS on the adop‑
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tion of SF in Bihar [10]. This study intends to measure
the direct and indirect effects of GS on the environment
and individual farms, using a mix of survey data and
structural equation modelling (SEM). The study sheds
light on the reasons behind farmers’ SF adoption in Bi‑
har and proposes policy‑relevant recommendations for
expanding SF across rural India by dissecting these con‑
nections [11].

To identify direct, indirect, and moderated corre‑
lations and account for sampling error, the methodol‑
ogy uses a covariance‑based SEM, with conϐirmatory
factor analysis (CFA) as the statistical model. Because
it ϐinds hidden features and provides global‑ϐit indices,
such as the comparative ϐit index (CFI), Tucker‑Lewis in‑
dex (TLI), and root mean square error of approximation
(RMSEA), which provide empirical support [12], SEM has
been selected over regression‑basedmediation and PLS‑
SEM methods.

In the case of factor analysis, the Kaiser‑Meyer‑
Olkin (KMO) test can be used to verify that the sample
sizes are accurate, but it is not always evidence of sym‑
metry or “proper sampling” in the broader context of
statistical techniques for selecting samples. Univariate
distributional hypotheses have been veriϐied with skew‑
ness and kurtosis diagnostics. All statistical analyses
were conducted in the statistical software SPSS AMOS
v.26, with conϐidence intervals for all predictedmethods
generated via bootstrapping with 5000 samples [13].

The reservoir of LakeEğirdir is a signiϐicant ground‑
water source for the Lakes Region of the Turkish Re‑
public, primarily the Isparta province. It is the second‑
largest lake in Turkey by area and the fourth‑largest stor‑
age lake in the nation. Fruit plantations that use lake
water for groundwater recharge have placed themselves
and the close ecosystem at risk of pollution from chem‑
icals and unsustainable SA practices. Using a Likert‑
scale survey with responses to 29 hypotheses and fac‑
tor regression, one study examined the opinions and ac‑
tions of 135 farmers in the region regarding the use and
restoration of Lake Eğirdir. With a Cronbach’s alpha
of 0.749, the data were considered reliable, and factor
analysis demonstrated that the 9 hypotheses predicted
69.6% of the heterogeneity [14, 15].

Among those factors were the following topics: the

impact of chemical use in farming, the historical and ϐi‑
nancial signiϐicance of Lake Eğirdir, the causes of agricul‑
tural water pollution, and potential methods to prevent
agricultural pollution. Guidelines that should help in se‑
curing the lake’s natural environment are in support of
SF. Today, SF affects vital resources —including the en‑
vironment —in various ways, underscoring the need to
address it [16]. Severe water scarcity, driven by human‑
driven EC and population development, has signiϐicantly
impacted agricultural output in Kenya [17].

These variable agro‑environmental problems af‑
fect all regions of the globe, includingWest Africa, where
farming accounts for over 40% of land andwater use [18].
To overcome these drawbacks, knowledge is recom‑
mended to implement new policies, modernise tech‑
nology, and remodel traditional organisations. Turkey
demonstrated that SF solutions provide both environ‑
mental and economic beneϐits by reducing pesticide
use and enhancing WRM through redesigned SF prac‑
tices. To reduce the risk of negative results, FAmeasures
should be implemented to support ecological pest con‑
trol and crop cycles.

In a similar quantitative method, this complex SEM
incorporates ϐinancial, environmentally friendly, and
cognitive factors that impact SF. An SA’s ϐinancial re‑
turn can be improved with the support of GS, a policy‑
oriented ϐinancial administrator; FA, a cognitive interme‑
diary between GS access and adaptive use; and MA, an
administrative moderator. The model is ϐirmly high and
dry in terms of agroecological validity, as evidenced by
the implementation of SQ, FS, and WRM metrics. Explic‑
itly deϐined hidden ideas and test validation enhance the
theoretical accuracy, validity, and accessibility of analyt‑
ical results for evaluation [19, 20].

Major problems at the boundaries of sustainability,
rural GDP growth, and agricultural demand further re‑
search. In addition to improper SFmethods, the efϐicient
use of renewable resources in agriculture‑dependent re‑
gions like Turkey’s Lake Eğirdir can also generate pol‑
lution. Causes of the problem and their impact on the
SF and OF contexts include ecological controls, such as
the use of fertilisers with high chemical levels, as well as
awareness and improper policy interventions [21]. This
is clear on a global scale; for instance, theWRM in Kenya

666



Research onWorld Agricultural Economy | Volume 07 | Issue 02 | June 2026

and the severe impact on West African agriculture show
that training, technology, and government policies must
be in total balance. But researchers currently have no
idea how GS and other targeted interventions affect SF
adoption, or how SF contributes to its ϐinancial beneϐits.

The level of FA and the actual human capacity to
attain MA serve as regulatory factors that must be ad‑
dressed in this research to measure these links accu‑
rately. The research endeavour will apply modern statis‑
tical methods, such as SEM, to provide an exhaustive sur‑
vey of the ϐirst‑ and second‑order adverse impacts of GS
on the renewable resources and on GDP growth in rural
regions [22]. To advance SF and food security in the Third
World and to ϐill current knowledge gaps on how to in‑
crease agricultural results while accounting for sustain‑
ability tests and ϐinancial risks, this research is essential.

Achieving SA and climate adaptation [23] mainly de‑
pends on SF practices like crop diversiϐication, conser‑
vation agriculture, WRM, and OF. When considering fac‑
tors like OF, pH, and nutrient availability, the authors
employ the acronym SQ in the current paper. When ad‑
dressing the Pradhan Kisan Vikas Yojana (PKVY) or the
National Mission for Sustainable Agriculture (NMSA),
use the full titles at ϐirst, then abbreviate them. Differ‑
ential adoption persists under GS schemes aimed at re‑
ducing the ϐinancial challenges faced by small farmers,
highlighting the importance of these schemes for assess‑
ing both ϐinancial and non‑ϐinancial factors.

The current research speciϐically addresses the fol‑
lowing three gaps:

1. Quantiϐication of direct versus knowledge‑
mediated effects of GS on SF adoption;

2. The moderating role of MA in converting adoption
into economic results.

3. The disaggregation of environmental SQ, WRM,
and FS effects within a uniϐied SEM.

This study aims to predict direct and indirect GS ef‑
fects, test FA as amediator, and evaluateMA as amodera‑
tor of SF→ruralGDPgrowth. Thenovelty of the research
effort, in contrast with earlier motivational analyses, is
rendered evident by this method.

The three core research questions of this study—(1)
the direct effect of government subsidy (GS) on adoption

of smart‑farming (SF) practices, (2) the mediating role of
farmer awareness (FA) in theGS→SFpathway, and (3) the
moderating inϐluence of market access (MA) on the trans‑
lation of SF adoption into rural economic outcomes—
mapdirectly onto the tripartite dimensions of sustainable
development. Operationalized here as environmental in‑
tegrity (soil quality, WRM), economic viability (rural GDP,
crop yields), and institutional capacity (FA, MA), these
constructs allow the empirical model to quantify how a
policy instrument (GS) affects both resource‑conserving
practices (OF,WRM, crop diversiϐication) and their down‑
stream economic returns. Framing the hypotheses in
these sustainability termsmakes the normative stakes ex‑
plicit: GS is not only a short‑term income transfer but a
mechanism that can alter the joint distribution of envi‑
ronmental and economic indicators; the SEM estimates
(GS→SF β = 0.35, indirect GS→FA→SF = 0.24, SF→rural
GDP β = 0.49) provide a basis for assessing whether sub‑
sidy policies generate durable progress on sustainability
objectives rather than transient uptake alone.

In their efforts to promote SF, policymakers and
development practitioners may derive signiϐicant im‑
plications from the results of this study. To develop
measures that encourage SF adoption and ensure these
practices deliver substantial economic beneϐits for the
agricultural sector, it is necessary to understand the
links among ϐinancial beneϐits, data sharing, environ‑
mental factors, and MA. An integrated method that ad‑
dresses the ϐinancial andnon‑monetary challenges faced
by farmers in Bihar and elsewhere is needed to facilitate
the widespread adoption of SF.

This article is organised as follows: Sections 2 and
3 present the theory; Section 4 details the methodology;
Section 5 analyses the results; and Section 6 concludes.

2. Overview of the Adoption of SF
in India

As a result of EC and WRM, and their impact on
CY, SF has been seen as more signiϐicant in India as an
approach to addressing all of these problems [24]. The
frequent consumption of pesticides, chemical fertilisers,
and frequent irrigation causes an unprecedented prob‑
lem in the country’s agricultural ϐinancial system, which
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provides food for more than half of the nation’s popula‑
tion. For optimal long‑term CY and SF, along with OF,
crop diversiϐication, conservation agriculture, tree plant‑
ing, and rainwater harvesting have been recommended
as solutions that minimise environmental impact while
improving SQ and WRM [25].

GS in India is an essential tool helping people in‑
terested in using these approaches. There are several
schemes set up designed to motivate farmers to employ
more SF at the state and federal levels. To encourage re‑
source optimisation and SF, important GS schemes such
as the PradhanMantri Krishi Sinchayee Yojana (PMKSY),
the National Mission for Social Assistance (NMSA), and
the Pradhan Mantri Kisan Vikas Yojana (PKVY) provide
ϐinancial and technical support, as well as infrastructure
development [26]. Thesemethods provide organic inputs,
SQ for irrigation setup, GS for agroecological practices,
and more. The government’s intention to advance envi‑
ronmentally friendly SF and boost farmers’ incomes by
100% is more proof of its rising demand for SF.

Problems such as FA, costs, and resource access un‑
derlie geographic differences in SF adoption in India, de‑
spite attempts to address them. While some states have
made signiϐicant advances in SF, such as Andhra Pradesh,
Sikkim, and Kerala, others, such as Bihar, continue to
rely on traditional approaches. In many instances, the
success rate of GS in developing SF is determined by lo‑
cal economic factors, the practicality of the environment,
and the cost of agricultural services [27].

The positive and negative experiences of imple‑
menting SF practices across different agricultural re‑
gions are addressed in the present article, which also ex‑
amines how GS has impacted this method in Bihar, In‑
dia. Furthermore, research examines the detrimental
impacts and economic beneϐits of these GSs on rural GDP
growth and SF for future generations.

3. Conceptual Model and Hypothe‑
sis

Investigating how GIS and SF practices affect ru‑
ral gross domestic product (GDP) growth, this research
demonstrates a link between GIS and SF practices in the
Indian state of Bihar. The result is an issue of facilities

for modern SF, low agricultural productivity, and severe
ϐlooding in Bihar. Because of its unstable ϐinancial situa‑
tion and signiϐicant reliance on traditional farming prac‑
tices, SF is unable to advance without direct government
intervention, particularly given its current GIS. To help
farmers adapt SF practices, the prototype emphasises
GS’s function in minimising technical and ϐinancial difϐi‑
culties. Integrated pest management and WC are exam‑
ples of environmentally conscious methods that schemes
like NMSA and PKVY aim to diffuse by providing ϐinan‑
cial rewards to minimise initial costs and boost adoption
rates [28]. The adoption of SF is expected to boost rural in‑
comes, climate adaptation, and agricultural productivity.
Resources from the environment and rural income can be
improved in regions like Bihar, where SF are the foremost,
by GS’s development of SF [29, 30].

Following several hypotheses that have been made
on this conceptual framework:

H1. Farmers in Bihar are farmore likely to adopt SFmeth‑
ods as a result of GS.

H2. Adoption of SF, which beneϔits GS, contributes to
long‑term rural GDP growth. This phenomenon can be ex‑
plained by the fact that adopting SF increases CY and in‑
come stability.

H3. There are several socioeconomic and geographic vari‑
ations in the deployment of GS, with more successful and
resource‑poor regions implementing SF earlier than less
developed regions within the state of Bihar.

By measuring the immediate impact of GS on im‑
plementation rates and its long‑term implications for ru‑
ral Bihar’s GDP growth, the above model attempts to
identify the complicated network of links between pol‑
icy changes and SF practices.

The central hypothesis of this study is that SF in
Bihar will be more likely to adopt SF practices if they
are provided with a source of GS. This focuses on the
idea that environmental inputs, training, and technology
are lower in cost when funded directly by government
agencies, thereby making SF practices more accessible
to more people. Logically, farmers may ϐind it ϐinancially
challenging to evolve to SF if such GS is unavailable, as
WRM measures and other SF practices are signiϐicantly
more expensive (Figure 1).
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Figure 1. Conceptual model.

Hypothesis H2 evaluates how GS has an impact on
the long‑termdevelopment of the rural GDPgrowth. The
design posits that CY will increase with the help of GS af‑
ter introducing SF, thereby reϐining SQ, WRM, and input‑
use proϐitability. As a result, agricultural businesses
in rural regions may experience increased GDP growth,
higher revenue, and improved ϐinancial conditions. If Bi‑
har intends to mitigate poverty and improve food secu‑
rity, this strategy is a must.
Differences in the detrimental impact of GS across mul‑
tiple geographical regions and socioeconomic contexts
are the primary objective of Hypothesis H3.

This conclusion supports the theory that more ad‑
vanced regions of Bihar will implement SF practices
more rapidly than smaller regions, due to their more
advanced physical infrastructure. Because farmers in
regions like this have problems getting involved in GS
and require access to technological resources to apply
SF properly, these factors have probably increased the
SF diffusion failure rate.

4. Materials andMethods: Analyti‑
cal Methods
The research study employed three key analytical

methods to measure the links among GS, SF adoption,
and GDP growth in rural regions. To ϐind the accuracy
and scale of connections between the collected variables,
those techniques have been selected.

SEM: The conceptual model, including both direct
and indirect connections among GS, SQ, FS, FA, and rural
GDP growth, was primarily used as an analytical tool. Be‑
cause it may simulate relationships and those achieved

through regular methods concurrently, SEM is appropri‑
ate for complex frameworks with multiple dependent
and independent variables.

The SEM can be expressed as Equation (1).

η1 = β11ξ1 + β12ξ2 + ζ1 (1)

where:

• η1 is the adoption of SF (Endogenous),
• ξ1 is GS (Exogenous),
• ξ2 is FA,
• β11 and β12 are the path coefϐicients representing

the relationships between the variables,
• ζ1 is the error term.

This method enabled the analysis of how GS (ξ1)

and FA (ξ2) directly impact the use of SF (η1) and how
these factors indirectly affect rural GDP growth.

Conϐirmatory Factor Analysis (CFA) was used
within the SEM to verify that the collected variables,
such as review responses on FA, MA, and SQ, accurately
echoed the basic hypotheses. CFA helped validate the hy‑
pothetical model and check the scales’ reliability in as‑
sessing these theories.

The CFA can be stated as Equation (2)

yi = λiηi + ϵi (2)

where:

• yi is the trial indicators (e.g., responses on FA),
• λi is the factor loadings, which indicate the strength

of the link between the latent variable ηi (e.g., FA)
and its trial indicators,

• ϵi is the measurement error.
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CFA allowed us to assesswhether themodel ϐits the
data adequately by examining factor loadings and apply‑
ing ϐit indices such as the CFI and RMSEA.

Goodness‑of‑Fit Tests: Goodness‑of‑ϐit tests were
conducted to assess the overall adequacy of the SEM.
These tests evaluated how well the hypothesized model
ϐit the experimental data using several commonly ac‑
cepted indices.

The key ϐit indices employed were:

• The Chi‑Square Test measured the difference be‑
tween the expected covariance matrix and the ex‑
perimental data. A non‑signiϐicant chi‑square value
indicates a good model ϐit.

• CFI: CFI compares the ϐit of the target model to a
baseline model in which all variables are assumed
to be uncorrelated. A CFI value close to 1 indicates
a good ϐit, and values above 0.90 generally indicate
an acceptable ϐit.

• RMSEA: RMSEA evaluates the error of estimate in
the model. Lower values of RMSEA (below 0.08) in‑
dicate a better ϐit.

The results of these goodness‑of‑ϐit tests supported
the validity of the SEM, indicating that the relationships
among GS, SF, and rural GDP growth were well repre‑
sented in the data.

4.1. Variables

In this study, variables were considered into depen‑
dent, independent, mediating, and moderating roles to
comprehensively assess the impact ofGSon the adoption
of SF and their subsequent effects on rural GDP growth
in Bihar, India. SF deployment was used as a depen‑
dent factor in this study. To measure this, researchers
evaluated the frequency with which SF practices like OF,

WRM, crop diversiϐication, and environmentally friendly
inputs were used by agriculturalists. The level of adop‑
tion was measured on a Likert scale, with low adoption
representing full integration of multiple SF, and data on
adoption of those methods were collected through sur‑
veys and experience.

Four factors—GS, SQ, FS, and WRM—served as in‑
dependent variables in the study. GS programs, includ‑
ing the NMSA, which provides ϐinancial support to farm‑
ers, were used to determine GS, the primary indepen‑
dent factor. The research examined the reasons farmers
used SF, including the monetary value and availability
of GS, SQ, FS, and WRM. The results demonstrated that
adoption rates may be biased by factors such as high SQ
and larger farms with greater human resources. WRM,
which assesses seasonal rainfall levels and access to agri‑
cultural irrigation systems, played a crucial role in eval‑
uating the practicality of adopting

To enable authors to evaluate the impact of SF ex‑
pertise on the GS‑adoption relationship, FA was added
as a mediating variable in the research project. A Likert‑
scale survey evaluates SF FA, which includes OF, WRM,
and integratedpest control. Byoptimising for the linkbe‑
tween GS (in the form of funding) and increased aware‑
ness that leads to SF adoption, that factor was a sig‑
niϐicant mediator. Because MA could mitigate the link
between SF adoption and rural GDP growth, this has
been incorporated into the model. Farmers who can ac‑
cess buyers in the closest vicinity are at an advantage
in capturing the ϐinancial rewards of SF practices, such
as charging higher prices for OF. Location, market acces‑
sibility, and ease of access for prospective buyers were
used to calculate this metric. The transportation system
and MA are examples of other factors that can increase
or decrease the ϐinancial beneϐits of SF, as shownbyMA’s
balancing role (Table 1).

Table 1. Variable List.
Type Variable Description

Dependent Adoption of SF Measured by the extent to which farmers implement SF, like OF and WRM.

Independent GS The availability and ease of access to GS schemes, such as NMSA, provide farmers with
ϐinancial help.

Independent SQ Measuredusing ϐield tests assessingorganic stock content, pH levels, andnutrient avail‑
ability.
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Table 1. Cont.
Type Variable Description

Independent FS Measured in terms of hectares cultivated, larger farms are expected to have more re‑
sources for SF.

Independent WRM It ismeasured by farmer reports and regionalwater data, capturing access to irrigation
and the requirement for rainfall.

Mediating FA Measured by a Likert‑scale survey measuring FA of SF.

Moderating MA It is measured by setup, closeness to markets, and ease of access, reϐlecting how MA
impacts ϐinancial beneϐits.

4.2. Study Region and Data Description

Figure 2 shows the research was conducted in the
fertile and SF state of Bihar, India. Additionally, there
has been an increase in buyer demand for SF due to nu‑
merous problems in Bihar’s agricultural sector, includ‑
ing declining SQ, frequent rainfall, and ϐlooding. To ad‑
dress these problems, GS programs such as the NMSA
and the PKVY encourage FA to implement SF practices.
The primary objective of this research was to determine

the impact of these GS on SF adoption and, by impli‑
cation, rural GDP growth. Muzaffarpur (23.7%), Patna
(19.4%), Purnea (18.9%), Gaya (21.3%), and Bhagalpur
(16.7%) were the ϐive districts in Bihar examined, each
with distinct demographic and agroclimatic characteris‑
tics. These districtswere chosen because they have vary‑
ing levels of SQ, WRM, MA, and CY, making them appro‑
priate for studying the factors that determine SF adop‑
tion. To ensure a balanced selection, the method also
considered the availability of GS in these regions.

Figure 2. Bihar state map.
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The original targeted group for the research effort
was 817 farmers in the mentioned regions. The to‑
tal number of participants was 582 farmers after data
quality tests and partial response corrections were per‑
formed. This sample included all aspects of farm sizes,
frommicro tomacro. The data collectionwas conducted
in accordance with the Declaration of Helsinki and ap‑
proved by the Institutional Review Board of the Depart‑
ment of Computer Science and Engineering, PSN College
of Engineering and Technology, Tirunelveli, India (2025‑
CSE‑01). Informed consent was obtained from all sub‑
jects involved in the study.

Among the farmers in the sample, the majority
(41.8%) irrigated rice, 27.4% wheat, and 22.6% maize,
all of which are considered primary crops. Only 8.2% of
farmers harvested proϐitable crops, which included veg‑
etables and sugarcane. Formal surveys, ϐield investiga‑
tions, and secondary information collected from govern‑
ment information systems were used to collect the data.
The survey collected data on several important factors,
including farm features, crop types, irrigation accessibil‑
ity, FA of SF, and GS application ratios. The SQ data were
collected through ϐield experiments on several farms to
determine nutrient accessibility, pH levels, and biologi‑
cal substance content. We used farmer reports and gov‑
ernment data on irrigation systems and seasonal rainfall
at the district level to collect WRM.

The questionnaire also collected data on SF, which
was adopted. Drip irrigation, crop rotation, soil con‑

servation, and OF were all components of these ap‑
proaches. Both farmer declarations and SF investiga‑
tions were used to record these methods. Additional
context on the scale of GS distributed across districts
and overall, as well as on CY and rural GDP growthmea‑
sures, was provided by secondary data from govern‑
ment surveys, such as those from the Ministry of Agri‑
culture and FarmerWelfare. The details from these sup‑
plementary sources complemented and validated the
primarydata from thequestionnaire. Thedatawere col‑
lected over the course of one agricultural cycle in 2023,
spanning the period before and after the monsoon sea‑
son concluded.

5. Result

The statistical data on the primary variables used
in the study to determine the features of farmers and
business SF. Table 2 presents an in‑depth analysis of
the dataset by reporting the mean, standard deviation,
minimum, and maximum values for each variable. The
sample size is N = 582. The farmers’ ages ranged from
25 to 78, with a mean of 45 (SD = 12.7). This data indi‑
cates that the farming community has been established
for some time and has likely studied traditionalmethods.
The distinct age range of the farmers is symptomatic of
a mix of younger and older generations, whichmay have
distinct impacts on their embrace of new SF, depending
on the group under consideration.

Table 2. Descriptive statistics.
Variable Mean Std Dev Min Max N

Age of Farmers (Years) 45.30 12.70 25.0 78.0 582
FS (Hectares) 1.92 0.98 0.5 5.2 582
GS Received (INR) 18,735 8325 5000 35,000 582
Soil OF (%) 3.60 1.20 1.2 6.5 582
FA (Likert Scale) 3.40 1.10 1.0 5.0 582
WRM (binary: 1 = yes, 0 = no) 0.68 0.47 0.0 1.0 582
MA (Distance to nearest Market, km) 15.4 7.6 1.5 35.0 582
Adoption of SF (Likert Scale) 3.2 1.1 1.0 5.0 582

The survey revealed a range of FS from 0.5 to 5.5
acres, with a mean of 1.92 hectares (SD = 0.98). A wide
range of farms fall into the small‑ to medium‑size range,
but there are a few instances with vast areas of land,
demonstrated by the standard deviation. It is essential

because the capacity to adopt SF, which requires a signif‑
icant amount of resources, is frequently tied to FS. The
GS that farmers received encompassed 5000 to 35,000
INR, with an average of 18,735 INR (SD = 8325). Dif‑
ferences in MA subsidy levels, which affect farmers’ ca‑

672



Research onWorld Agricultural Economy | Volume 07 | Issue 02 | June 2026

pacity to invest in SF, are shown in the range of subsidy
amounts. Differentmethods or distinct geographic areas
may cause disparities in subsidy provision.

The soil quality index (soil OF) ranged from 1.2%
to 6.5% and had a mean of 3.60% (SD = 1.20). The vari‑
ance in SQ highlights the sustainability challenges farm‑
ers face across multiple regions worldwide. Regions
with better SQ may have higher adoption rates of SF be‑
cause SQ is more supportive of it. On a Likert scale rang‑
ing from 1 to 5, the average FA score was 3.4 (SD = 1.1),
indicating that nearly all farmers experience consider‑
able FA of SF. The range of 1.0 to 5.0, however, indicates
that a few farmers have an inϐinite level of experience,
and others lack it. To fully appreciate the impact of ex‑
perience on SF, this FA difference is essential. 68% of
participants had access to WRM, while 32% relied heav‑
ily on seasonal rainfall. WRM was measured as a binary
variable (1 = Yes, 0 = No)—standard SF practices, such
as drip irrigation, requireWRM to be implemented accu‑
rately. Collecting WRM in water‑scarce regions can be
challenging due to unreliable water supplies.

The distance to the nearest market, which repre‑
sents MA, ranged from 1.5 to 35.0 km, with a mean of
15.4 km (SD = 7.6). Because of this diversity, some farm‑

ers have easy access to MA, while others face signiϐicant
challenges when selling their agricultural products. Ac‑
cess to markets mitigates the economic beneϐits of SF;
however, farmers with better access to these regions
tend to proϐit more. Last but not least, a mean score of
3.2 (SD=1.1) on a Likert scale from1 to5 for SF adoption
indicates moderate adoption in the data set. The range
of 1.0 to 5.0 indicates that a few farmers have fully incor‑
porated SF into their operations, while others are in the
early stages of adoption or have completely discarded it.
The knowledge that FS, GS, FA, WRM, andMA are among
the variables that impact adoption rates is the basic idea
of this range.

Important factors, such as GS, farm features, envi‑
ronmental factors, FA, MA, and SF adoption, are shown
in Table 3 with their coefϐicients. A positive value in‑
dicates a clear connection, and a moderately positive
correlation suggests that the probability of adopting
SF increases with GS. It has been predictable that GS
improves FA and promotes SF adoption, which might
further drive adoption, given the strong connection be‑
tween the two. Analysing the data can help us under‑
stand the relationship between GS, farm features, and
SF adoption.

Table 3. Correlation Analysis.
Variables GS SQ FS WRM FA MA Adoption of SF

GS 1.00 0.42 0.35 0.30 0.53 0.25 0.48
SQ 0.42 1.00 0.19 0.47 0.36 0.22 0.44
FS 0.35 0.19 1.00 0.28 0.31 0.41 0.38

WRM 0.30 0.47 0.28 1.00 0.39 0.24 0.43
FA 0.53 0.36 0.31 0.39 1.00 0.33 0.59
MA 0.25 0.22 0.41 0.24 0.33 1.00 0.29

Adoption of SF 0.48 0.44 0.38 0.43 0.59 0.29 1.00

A high correlation between SQ and WRM is vital
when using SF, and the investigation found that farmers’
probability of adopting SF increases as SQ improves. Be‑
cause of superior resources, larger farming operations
can implement SF more effectively, which suggests a dis‑
crete correlation between FS and SF adoption. Farm‑
ers with SF operations may have an advantage in im‑
plementing SF because of their more extensive MA. The
research conducted here indicates an integral connec‑
tionbetweenWRMandSFadoption, signifying that farm‑
ers require access to sustainable water sources to im‑

plementWRM. Also, data indicate that FA programs sup‑
porting SFmaybe increasingly common in areaswith im‑
proved access to groundwater. Farmers with greater ex‑
pertise are more likely to adopt SF practices, so training
and learning results are key factors in promoting adop‑
tion. A low level of correlation exists between FA and
the variables GS, SQ, and WRM, and ϐinancial and envi‑
ronmental factors can impact FA. However, the analysis
ϐinds that other factors, such asMA,maynot be as vital as
the ϐinancial support required to purchase higher‑value
SF or OF.
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The results of the regression study on the implica‑
tions of critical distinct variables on the adoption of SF
are presented in Table 4. A signiϐicant correlation be‑
tween the GS variable and adopting SF has been shown
by a coefϐicient of 0.32 (p = 0.00010). A further unit
of subsidy increases the probability of adopting SF prac‑
tices. Financial support is required to support SF adop‑
tion, as evidenced by the t‑statistic of 4.00 and the highly
signiϐicant p‑value.

According to this work, SQ has a signiϐicant impact
on SF adoption, with a coefϐicient of 0.27. Larger farms
are more likely to adopt SF simply because they have
more resources and can more easily implement innova‑
tive techniques. This implies that boosts in SQ lead to
higher adoption of SF practices, with an increase of 0.27
units for each unit increase in SQ. The FS variable also
demonstrated an uptrend with SF adoption.

In regions highly susceptible to drought, WRM is

particularly signiϐicant for increasing SF. Deploying SF,
such as drip irrigation or WRM‑SF, relies heavily on wa‑
ter availability. With a coefϐicient of 0.41, experience
with SF is themost reliable indicator of adoption. Adopt‑
ing SF improves by 0.41 units for every 1 unit increase
in FA. A t‑statistic of 4.56 and a very low p‑value indicate
that education, training, and knowledge sharing play a
key role in supporting SF.

Results from a mediation analysis using FA as the
mediating variable are obtainable inTable 5, which eval‑
uates both the direct and indirect effects of GS on SF
adoption. Financial help increases FA and comprehen‑
sion of SF, as indicated by the ϐindings, which indicate
a signiϐicant beneϐicial impact of GS on FA. Knowledge
sharingplays akey role inpromoting SFadoption, andFA
has a signiϐicant impact on this method’s adoption (coef‑
ϐicient of 0.46). This correlation is highly signiϐicant, as
shown by the high t‑statistic of 5.75.

Table 4. Regression analysis.
Variables Coefϐicient (B) Std. Error t‑Statistic p‑Value

GS 0.32 0.08 4.00 0.00010
SQ 0.27 0.07 3.86 0.00020
FS 0.19 0.05 3.80 0.00020

WRM 0.24 0.06 4.00 0.00010
FA 0.41 0.09 4.56 0.00001

Table 5. Mediation Analysis.
Pathways Coefϐicient (B) Std. Error t‑Statistic p‑Value

GSFA (Direct) 0.51 0.09 5.67 0.00001
FAAdoption of SF Practices (Direct) 0.46 0.08 5.75 0.00001
GSAdoption of SF (Direct) 0.35 0.07 5.00 0.00010
GSFAAdoption of SF (Indirect) 0.24 0.06 4.00 0.00006
Adoption of SFRural GDP Growth (Direct) 0.49 0.08 6.13 0.00001

With a coefϐicient of 0.35, this research indicates
that GS beneϐicially impacts SF adoption, providing a di‑
rect pathway between the two. The relationship between
GS and ϐinancial assistance reveals that GS impacts adop‑
tion indirectly, with a coefϐicient of 0.24. This implies
that ϐinancial support directly inϐluences adoption and
improves FA, which in turn drives adoption. The direct
effect of SF on rural GDP growth is highly beneϐicial.

Adopting SF signiϐicantly boosts rural GDP growth,
according to a study on moderation. If a farmer has an

advantageousMA, they aremore likely to earn higher re‑
turns because proximity to markets increases sales and
proϐits. A t‑statistic of 5.33means that SF practices have
a direct impact of 0.48 on rural GDP growth. With a t‑
statistic of 4.86, MA has a direct impact of 0.34 on rural
GDP growth. Farmers with superior MA experience ben‑
eϐit more from SF adoption at higher levels (t‑statistic =
3.50; interaction effect = 0.21). According toTable 6, the
results imply thatMAand setup are essential for optimis‑
ing ϐinancial beneϐits from SF.
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Table 6. Moderation Analysis.
Pathways Coefϐicient (B) Std. Error t‑Statistic p‑Value

Adoption of SF Rural GDP Growth (Direct) 0.48 0.09 5.33 0.00001
MA Rural GDP growth (Direct) 0.34 0.07 4.86 0.00002
Adoption of SF× MA (Interaction Effect) 0.21 0.06 3.50 0.00040

The analyses of the chi‑square tests that were per‑
formed to examine the link between the dependent vari‑
able, adoption of SF practices, and a few independent
variables (GS, SQ, WRM, MA, FA, and FS) are provided
in Table 7. If these independent variables are related
in any way, the chi‑square test will reveal it. This four‑
degree‑of‑freedom chi‑square test revealed a signiϐicant
correlation between GS and SF practice adoption (p =

0.00004). The research results indicate a strong corre‑
lation between GS and SF adoption, highlighting the cru‑
cial role of ϐinancial support in SF implementation. The
link between SQ and the adoption of SF is highly signiϐi‑
cant, with three levels of freedom, evidenced by the Chi‑
square value of 18.34 (p = 0.00036). Since SQ can ease
the adoption of SF, the result implies that farmers with
higher SQ are more motivated to act accordingly.

Table 7. Chi‑square results.
Variables Chi‑Square Value Degrees of Freedom p‑Value

GS and Adoption of SF 23.58 4 0.00004
SQ and Adoption of SF 18.34 3 0.00036

WRM and Adoption of SF 20.89 4 0.00012
MA and Adoption of SF 15.76 3 0.00150
FA and Adoption of SF 22.45 4 0.00007
FS and Adoption of SF 17.21 3 0.00045

Researchers use a chi‑square test with 4 degrees
of freedom to show a signiϐicant relationship between
WRM and SF adoption (χ² = 20.89, p = 0.00012). This
data point underscores the importance of water avail‑
ability in SF adoption, particularly in areas where WRM
is a problem. With three degrees of freedom, the chi‑
square value for the link between MA and adoption of
SF guidelines is 15.76 (p = 0.00150), implying that it is
highly signiϐicant, however, less signiϐicant than other
variables. This result implies that GS and environmental
factorsmayhavemore impact on the adoption of SFprac‑
tices than MA does. For FA and adoption of SF, the chi‑
square value is 22.45 (p = 0.00007) across all four types.
This highly signiϐicant result emphasises the vital role of
FA and knowledge of SF in increasing adoption. Their
adoption is substantially more likely among FAs. The
three‑degrees‑of‑freedomChi‑square test for the link be‑
tween FS and the adoption of SF practices yields a value
of 17.21 (p = 0.00045). Since FS has more resources and
capacity to implement novel techniques, this result sup‑
ports a signiϐicant link, signalling that FS are more likely
to adopt SF.

Implementing SF solutions is vital for India’s agri‑
cultural adaptation to the EC plan, according to new pol‑
icy and scientiϐic research. Those measures improve
water‑use efϐiciency, soil health, and input level. The en‑
vironmental impacts from high fertiliser and irrigation
use are prevalent in India’s agrarian sector, which em‑
ploys the majority of the rural population. Considering
these ϐinancial limitations, it is valid to analyse the inte‑
grated impact of GS, FA, and MA on SF adoption.

All redundant regional topics regarding Lake
Eğirdir, Kenya, andWest Africa have been removed from
the introduction to maintain the theoretical model’s
cohesiveness. Instead, the discussion consists of links
to critical global examples to provide proper policy
ideas. Using a measurement model that includes CFA,
the methodological model predicts direct, indirect, and
moderated relationships and accounts formeasurement
error through a covariance‑based SEM.

SEM has been selected over PLS‑SEM and
regression‑based mediation because it provides more
accuratemodel ϐit indices (CFI, TLI, andRMSEA), thereby
supporting theoretical validation. Data testing, such as
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Bartlett’s test of sphericity and the Kaiser‑Meyer‑Olkin
(KMO) test, conϐirmed that the datasetswere sufϐiciently
large, and skewness and kurtosis statistics conϐirmed
that the data were approximately normal. A robust con‑
ϐidence interval method based on 5000‑sample boot‑
strapping was used in the analyses done with IBM SPSS
AMOS v.26. The enhanced SEM approach captures mul‑
tiple endogenous constructs and performs MA ϐiltering.

η₁ (SF Adoption) = β₁₁ξ₁ (GS) + β₁₂ξ₂ (FA)

+ β₁₃ξ₃ (SQ) + β₁₄ξ₄ (FS) + β₁₅ξ₅ (WRM) + ζ₁

η₂(RuralEconomicDevelopment) =

γ₂₁η₁(SFAdoption) + γ₂₂ξ₆(MA) + γ₂₃(η₁× ξ₆) + ζ₂

where ξ is exogenous latent constructs, η is endogenous
constructs, and ζ is residual errors. This reϐined network
provides a straightforward, statistically validmethod for
measuring how GS and associated mediating and con‑
trolling factors impact SA transformation and rural GDP
growth in Bihar.

For each network that was SEM‑analysed, Table 8
presents the appropriate CFI and RMSEA values. These
indicators measure the degree to which the proposed
theories correlatewith the experimental results. TheCFI
and RMSEA values for the GS (SF) model are 0.94 and
0.048. With a CFI value close to 1 and an RMSEA below
0.05, we conclude that the model ϐits well and displays
little parameter error. The CFI and RMSEA values for the
GS→FA→SF are 0.96 and 0.042. An improved model ϐit
compared to the direct subsidy‑to‑practices approach is
demonstrated by a higher CFI. Also, a lower RMSEA in‑
dicates that the FA‑mediated system precisely describes
the data, providing support for the theory that FA is a key
component of SF. A CFI of 0.93 and an RMSEA of 0.053
were resolute for the FA→SF→Rural GDP growth. A rea‑
sonable ϐit with some approximation error is provided
by the slightly increased RMSEA, even though the CFI re‑
mains above 0.90, signalling a good ϐit. This increase
could be caused by the difϐiculty in predicting the eco‑
nomic impacts of SF implementation.

Table 8. CFI and RMSEA.
Model CFI RMSEA

GS→SF 0.94 0.048
GS→FA→SF 0.96 0.042

FA→ SF→Rural GDP Growth 0.93 0.053
GS→MA→SF (Moderation) 0.91 0.060

Last but not least, the GS→MA→SF (Moderation)
model’s CFI and RMSEA values are 0.91 and 0.060. Al‑
though the CFI remainswithin normal limits, the RMSEA
is considerably higher, signifying that the controlling im‑
pact of MA increases the complexity and ϐinally results
in a signiϐicantly less accurate ϐit. However, the model’s
ϐit remains acceptable.

6. Discussion

Thekey factors havebeen charted inTable2, which
provides an overall summary of the farmers and their SF
based on fundamental statistical analysis. InTable 2, we
can see the farmer statistics. Members of the FSs’ age
group range from 25 to 78 years. With a standard de‑
viation of 12.7, the group’s average age was 45.3 years.
The farmers who participated in the investigation were

probably very old and used to doing tasks according to
traditional methods.

Most of the farms were classiϐied as small or
medium in size, with an average of 1.92 hectares (SD =
0.98). The variation in SF adoption has been inϐluenced
by changes in tangible subsidies, as indicated by the es‑
timated GS of ₹18,735 (SD = ₹8325). The organic frac‑
tion’s index was 3.60% (SD = 1.20), implying environ‑
mental problems.

A moderate level of FA was deϐined by an average
of 3.4 on a Likert scale for SF, and 68% of farmers vali‑
dated their WRM, emphasising their irrigation water re‑
liability. Transport problems have been emphasised by
theMA beingmaintained at 15.4 km (SD = 7.6) and by SF
adoption averaging 3.2, indicating that variables such as
FA, GS, and resource accessibility drive variability. Ta‑
ble 3 shows a moderate correlation between GS and SF
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adoption (r = 0.48), indicating that GS plays a signiϐicant
role in supporting disaster response methods.

Training was emphasised by FA’s strong and highly
signiϐicant positive correlation with the education point
(r = 0.59). Also, WRM (r = 0.47) and SQ (r = 0.44) were
more signiϐicant, providing support to SF. Table 4 de‑
picts the results of the regression analysis, which con‑
cluded that the variables with the most signiϐicant pos‑
itive impact on the use of genetically modiϐied crops
in the examined area were GS (correlation coefϐicient:
0.32), SQ (correlation coefϐicient: 0.27), and FA (corre‑
lation coefϐicient: 0.41). The ϐindings from the media‑
tion analysis indicate that FA mediated the relationship
betweenGS use and SF adoption (Table 5). Table 6 sum‑
marises the results of the moderation analysis, which
shows that MA reduces the economic beneϐits of adopt‑
ing SF. The chi‑square tests presented in Table 7 con‑
ϐirmed the critical connections among the adoption of
SF, GS, SQ,WRM, and FA. To understand the effects of eco‑
nomic, environmental, and educational factors on SF and
rural GDP growth, it is necessary to analyse the ϐindings
presented here.

Financial, environmental, and educational beneϐits
drive SF adoption, as demonstrated by the signiϐicant im‑
pact of the ϐindings. Based on the research, GS is crucial
for SF because it enables farmers to increase FA and im‑
plement SF, thereby fast‑tracking SF changes. After pay‑
ing attention to these individuals, we found that SQ and
WRMwere two additional critical environmental facilita‑
tors of SF practices, andwe recognised a need for ecolog‑
ical solutions. Although FS appeared to have greater ϐi‑
nancial resources, this did not translate into higher adop‑
tion rates; MA boosted SF’s economic returns, indicating
that additional setup costs were essential.

Assuming the relatively signiϐicant effect of MA
on rural GDP growth, the research also provides evi‑
dence that adopting SF organisations leads to rural GDP
growth. The overall socioeconomic impacts are mo‑
tivated by increased productivity, which, in turn, im‑
proves the economic feasibility of SF methods.

As a result of their signiϐicant inϐluence on integra‑
tion levels, the analysis further demonstrates that FA
and education impact the level of SF adoption. There‑
fore, it is essential to resolve those problems to enable

the implementation of successful educational programs,
infrastructure development, and ϐinancial interventions
to facilitate SF transitions. In conclusion, the research
project provides practical advice to aid the development
of sustainable rural communities in SF by pinpointing
key challenges, including scarce resources, MA, and a
lack of background data.

Both directly (β = 0.35, p < 0.001) and indirectly (in‑
direct = 0.24, p < 0.001), GS dramatically increase the
adoption of SF. A combination of ϐinancial beneϐits and
organised knowledge extension programs can achieve
the most signiϐicant impact.

Translating the empirical ϐindings into sustainable‑
development language clariϐies policy relevance. The
covariance‑SEM used here models latent sustainability
constructs and decomposes total effects into direct, in‑
direct and interaction components, which is essential
for evaluating multifaceted policy outcomes. In our re‑
sults, GS exerts a statistically signiϐicant direct effect
on SF adoption (β = 0.35, p < 0.001) and a substan‑
tive knowledge‑mediated effect through FA (indirect =
0.24, p < 0.001); SF adoption in turn predicts rural
GDP growth (β = 0.49, p < 0.001), while MA ampli‑
ϐies economic returns (interaction β = 0.21, p < 0.001).
Interpreting these coefϐicients in sustainability terms:
(a) GS increases the probability of adopting resource‑
conserving practices (environmental dimension), (b) FA
converts ϐinancial incentives into persistent behavioural
change (institutional capacity), and (c) MA determines
whether environmental improvements are monetized
into higher rural incomes (economic dimension). Given
the observed model ϐit (CFI ≥ 0.91; RMSEA ≤ 0.060),
these decomposed estimates support targeted policy de‑
signs that combine ϐiscal transfers with extension ser‑
vices and market infrastructure to achieve integrated
sustainability outcomes rather than isolated uptake.

The signiϐicance of investing in facilities and MA is
veriϐied by evidence that MA signiϐicantly boosts the ϐi‑
nancial return on SF (β = 0.49; interaction β = 0.21, p
< 0.001). Because of their crucial role in SF uptake, SQ
and WRM should be the primary targets of policies fo‑
cused on minimising the use of natural resources. Peri‑
odic, global studies should assess the scalability and sus‑
tainability of GS‑driven SF adoption across distinct agro‑
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climatic contexts.

7. Conclusion and FutureWork
Findings from the present investigation provide

data on the links between SF adoption in Bihar, India,
forest ϐires, and other environmental factors. To deter‑
mine what factors impact rural GDP growth and what
promotes SF adoption, it utilises empirically veriϐied re‑
gression SEM. The ongoing research highlights the cru‑
cial role of GS in bolstering sustainable practices by pro‑
viding ϐinancial support and indirect beneϐits to farm‑
ers. To ensure farmers are informed about the bene‑
ϐits of SF, it is essential to combine GS with information‑
sharing programs. Adoption of SF demonstrates a pos‑
itive correlation with SQ and WRM, as indicated by the
research results. The probability of SF deployment in‑
creases with an improved MA‑to‑WRM ratio on farms.
To guarantee that farmers in SA experience real im‑
provements to the SA ecological system as a result of SF
adoption, the study recommended investing in services
to improve MA.

Initial research on novel SF should focus on evalu‑
ating their global applicability and SA, while future re‑
search should examine the socio‑economic impact of GS
across multiple agricultural and climate regions.
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Wetland, Turkey. Erwerbs‑Obstbau. 65(3), 407–
417.

[26] Njora, B., Yılmaz, H., 2021. Evaluation of Water
Accessibility, Distribution, Water Use Policies and
Management in Kenya. International Journal ofWa‑
ter Management and Diplomacy. 1(3), 5–16.

679

https://doi.org/10.53759/7669/jmc202505045
https://doi.org/10.53759/7669/jmc202505045
https://doi.org/10.1016/j.bdr.2023.100412
https://doi.org/10.1016/j.bdr.2023.100412
https://doi.org/10.36956/rwae.v6i1.1530
https://doi.org/10.36956/rwae.v6i1.1530
https://doi.org/10.1038/s41598-025-13231-9
https://doi.org/10.1038/s41598-025-13231-9
https://doi.org/10.1007/978-3-031-35828-9_47
https://doi.org/10.1007/978-3-031-35828-9_47
https://doi.org/10.1109/ACCESS.2023.3266513
https://doi.org/10.1109/ACCESS.2023.3266513
https://www.hjkx.net/hjkx/ch/reader/view_abstract.aspx?file_no=20231013
https://www.hjkx.net/hjkx/ch/reader/view_abstract.aspx?file_no=20231013
https://www.hjkx.net/hjkx/ch/reader/view_abstract.aspx?file_no=20231013
https://qikan.cqvip.com/Qikan/Article/Detail?id=7100496936
https://qikan.cqvip.com/Qikan/Article/Detail?id=7100496936
https://d.wanfangdata.com.cn/periodical/wljs201711021
https://d.wanfangdata.com.cn/periodical/wljs201711021
https://d.wanfangdata.com.cn/periodical/wljs201711021
https://doi.org/10.1371/journal.pone.0297441
https://doi.org/10.1371/journal.pone.0297441
https://doi.org/10.12691/ajwr-7-2-4
https://doi.org/10.12691/ajwr-7-2-4


Research onWorld Agricultural Economy | Volume 07 | Issue 02 | June 2026

[27] Abdou, G.A.B., Yilmaz, H., 2020. Assessment of
agro‑environmental challenges and policy recom‑
mendations for sustainable agro‑environmental
management in West Africa. Present Environment
and Sustainable Development. 14(1), 148–166.

[28] Yilmaz, H., Tanc, Z.A., 2019. Biological control in
pest management in Turkey: Comparison of par‑
ticipant and non‑participant greenhouse farmers
in government‑subsidised biological control prac‑
tices. Journal of Agricultural Sustainability. 11(2),

89–104.
[29] Yilmaz, H., 2018. Economic and environmental

analysis of pesticide use for sustainable barley
(Hordeum vulgare L.) production in Turkey. Re‑
vista de la Facultad de Agronomı́a de la Universi‑
dad del Zulia. 35, 85–107.

[30] Ertek, A., Yilmaz, H., 2014. The agricultural per‑
spective on water conservation in Turkey. Agricul‑
tural Water Management. 143, 151–158. DOI: http
s://doi.org/10.1016/j.agwat.2014.07.009

680

https://doi.org/10.1016/j.agwat.2014.07.009
https://doi.org/10.1016/j.agwat.2014.07.009

	Introduction
	Overview of the Adoption of SF in India
	Conceptual Model and Hypothesis
	Materials and Methods: Analytical Methods
	Variables
	Study Region and Data Description

	Result
	Discussion
	Conclusion and Future Work
	无标题

