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ABSTRACT
This study examines the role of Farmers’ Willingness in Arable Land Protection Cooperation (FWALPC) as a

key factor inϐluencing food security, taking into account the impact of government propaganda, government regula‑
tions, subsidy policies, ecological beneϐits, economic beneϐits, and social beneϐits. The study employs a quantitative
surveymethod involving 200 farmers from key agricultural regions, and the data is analyzed using Structural Equa‑
tion Modeling (SEM) to evaluate the direct and indirect relationships between variables. The ϐindings reveal that
FWALPC has a signiϐicant impact on food security and serves as a crucial mediating variable linking external factors
to food security outcomes. Factors such as government propaganda, social beneϐits, and subsidy policies signiϐi‑
cantly inϐluence food security both directly and indirectly, whereas ecological and economic beneϐits contribute
more indirectly through FWALPC. Conversely, government regulations signiϐicantly affect FWALPC but do not show
a direct signiϐicant impact on food security. This study makes a theoretical contribution by highlighting the impor‑
tance of FWALPC as a connector between external factors and food security, while emphasizing incentive‑based
approaches, effective communication campaigns, and strengthening farmers’ social networks as strategies to en‑
hance their participation in land protection. These ϐindings offer practical insights for policymakers in designing
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sustainable land protection policies to support food security. Moreover, the results underscore the importance of a
holistic approach that integrates policy, ecological, social, and economic factors to strengthen food security through
farmer participation in agricultural land protection.
Keywords: Arable Land Protection: Policy; Perceptions; Farmer; Food Security

1. Introduction
Productive agricultural land is a strategic asset in

supporting a nation’s food security. However, the pres‑
sures of land conversion driven by urbanization and in‑
frastructure development pose a signiϐicant threat to
the sustainability of protected paddy ϐields. In Indone‑
sia, this issue is particularly pressing due to its status
as an agrarian country that heavily relies on agricul‑
tural productivity for national food security. Indonesia,
renowned as an agrarian country with extensive agricul‑
tural land, dedicates much of this land to farming activ‑
ities such as crop cultivation, livestock rearing, and pro‑
cessing of agricultural products. Over the past decades,
Indonesia has faced increasing challenges in maintain‑
ing its agricultural land, particularly paddy ϐields, amidst
rapid urban expansion and economic development. His‑
torically, Indonesia was one of the largest exporters of
agricultural products [1–3]. However, despite its agrarian
identity, the country now struggles to balance agricul‑
tural sustainability with economic growth.

Land conversion has become rampant, driven by
the need for residential areas and economic activi‑
ties. Economic development further exacerbates the
issue, with vast paddy ϐields being converted into of‑
ϐice buildings, industrial zones, airports, and other facil‑
ities, threatening food security and ecosystem sustain‑
ability [4, 5]. The loss of paddy ϐields directly impacts rice
production, endangering national food security and in‑
creasing dependency on rice imports. To control the
conversion of paddy ϐields, the government has intro‑
duced several regulations aimed at preserving agricul‑
tural land, particularly paddy ϐields, to maintain food
production and protect ecosystems. One of the most sig‑
niϐicant efforts is the enactment of LawNo. 41of 2009on
the Protection of Sustainable Food Cropland, which was
designed to curb uncontrolled land conversion. How‑
ever, over the years, government policies related to land

conversionhaveproven ineffective in preventing the loss
of paddy ϐields. Despite the regulatory framework, the
conversion of paddy ϐields continues at an alarming rate,
highlighting weaknesses in policy implementation and
enforcement. From 2013 to the present, the rate of
paddy ϐield conversion remains alarming. Satellite im‑
agery analysis estimates that by 2045, the national area
of paddy ϐields could shrink to just 5.1 million hectares
from 8.1 million hectares in 2000 [6–8]. This decline
raises critical concerns about the future of Indonesia’s
food security.

In response to ongoing land conversion and efforts
to prevent further loss of agricultural land, the govern‑
ment issued Presidential Regulation No. 59 of 2019 on
the Control of Paddy Field Conversion [9, 10]. This regu‑
lation aims to address the rapid increase in paddy ϐield
conversion to non‑agricultural use, which threatens na‑
tional rice production [11]. Despite these policy inter‑
ventions, compliance and effectiveness remain key chal‑
lenges, asmany farmers and landowners continue to sell
or repurpose their landdue to economic pressures [12, 13].
Various initiatives, such as government regulations, sub‑
sidy policies, and campaigns promoting land protection,
have been implemented to encourage farmer participa‑
tion in paddy ϐield conservation programs. However, the
effectiveness of these policies often depends on farm‑
ers’ perceived beneϐits—economic, social, and ecolog‑
ical. Understanding these perceptions is crucial, as
they directly inϐluence farmers’ decisions to participate
in land conservation programs. Moreover, farmers’ in‑
volvement in paddy ϐield protection is tied to their sense
of responsibility toward national food security. Amidst
global challenges such as climate change, ϐluctuating rice
prices, and increasing land scarcity, the need for a more
farmer‑centric approach to policy design is becoming
more urgent.

Previous research on paddy ϐield conversion has
primarily focused on its negative impacts on food se‑
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curity and ecosystem sustainability. Studies have con‑
sistently highlighted the risks of reduced rice produc‑
tion caused by paddy ϐield conversion, threatening na‑
tional food stability [14]. While many studies emphasize
the importance of government policies in controlling
land conversion, few examine how these policies are per‑
ceived and understood by farmers, particularly concern‑
ing their perceived economic, social, and ecological bene‑
ϐits. Existing research tends to focus on macro‑level pol‑
icy effectiveness, with limited exploration of how farm‑
ers interpret and respond to these regulations. Research
by Zhang et al. [15], conϐirms the signiϐicant role of gov‑
ernment policies in managing paddy ϐields and ecosys‑
tems but lacks an in‑depth analysis of farmers’ percep‑
tions of these policies in relation to their willingness to
protect paddy ϐields. This gap in understanding suggests
that policy effectiveness may depend on factors beyond
regulatory enforcement, such as incentives, education,
and community engagement. Additionally, while some
studies explore the relationship between government
policies and food security, there is a lack of research
linking policies to farmers’ willingness to participate in
paddy ϐield conservation programs. Research by Tufa et
al. andWu et al. [16, 17], shows a connection between gov‑
ernment policies and farmers’ perceptions but does not
explicitly examine the factors inϐluencing farmers’ will‑
ingness to collaborate in land conservation. This omis‑
sion leaves a critical gap in understanding how to align
government strategies with farmer motivations.

Furthermore, while existing studies discuss factors
inϐluencing farmers’ participation in landprotection pro‑
grams, limited research examines the synergy between
government policies and farmers’ perceptions in the con‑
text of paddy ϐield conservation. Several research [18–20],
indicates that policies and external interventions can
inϐluence agricultural sustainability outcomes but do
not speciϐically address how government policies are re‑
ceived by farmers in land protection efforts. In address‑
ing this gap, this study aims to analyze the interplay be‑
tween government policies, farmers’ perceptions, and
their willingness to participate in paddy ϐield conserva‑
tion. Research by Zhang et al. [15], has examined the syn‑
ergy between agricultural policies and farmers’ percep‑
tions in supporting Farmers’ Willingness in Arable Land

Protection Cooperation (FWALPC). However, this study
has not yet explored its impact on food security. Thus,
this research seeks to contribute by integrating policy
assessment with farmers’ perspectives, offering a com‑
prehensive understanding of the drivers and barriers to
paddy ϐield conservation. This highlights the need for
a more holistic approach that integrates policies, farm‑
ers’ perceptions, and external support to promote paddy
ϐield conservation, ultimately improving food security.
The study seeks to analyze the interplay between poli‑
cies and farmers’ perceptions, examining how these fac‑
tors foster cooperation in paddy ϐield protection. By
identifying the key determinants of farmers’ willingness
to participate, this research aspires tomake a signiϐicant
contribution to evidence‑based policy development for
improving food security in developing countries.

2. Literature Review

2.1. Government Policy and Land Protec‑
tion

The protection of agricultural land is a crucial com‑
ponent in achieving food security in agrarian countries
like Indonesia. Previous studies have emphasized the
role of government policies, such as Law No. 41 of 2009
and Presidential Regulation No. 59 of 2019, in miti‑
gating the rapid conversion of paddy ϐields [8, 9]. How‑
ever, although these regulations establish a framework
for land protection, their effectiveness heavily relies on
the active participation of farmers [15]. Farmers’ willing‑
ness to collaborate in conservation efforts, inϐluenced
by their perceptions of economic, social, and ecological
beneϐits, has emerged as a critical variable in this con‑
text [7]. Government policies play a fundamental role
in safeguarding agricultural land from urbanization and
industrialization. Law No. 41 of 2009 on the Protec‑
tion of Sustainable Agricultural Land was introduced to
regulate the conversion of agricultural land and ensure
long‑term food security. Despite its intentions, stud‑
ies have shown that implementing this law faces vari‑
ous challenges, such as inconsistent enforcement, lim‑
ited farmer involvement, and the absence of clear map‑
ping for agricultural zones [8]. Additionally, Presidential
RegulationNo. 59of 2019wasdesigned to address these
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issues by providingmore comprehensive guidelines and
incentives for paddy ϐield protection. However, key chal‑
lenges remain, such as delays in publishing protected
landmaps and the lack of clear incentives for farmers [15].
Comparative studies provide valuable insights. For in‑
stance, Japan’s Agricultural Land Zoning policy strictly
regulates land conversion, ensuring the preservation
of agricultural land through clear zoning mechanisms
and consistent enforcement. Similarly, sustainable sub‑
sidy programs in the Netherlands incentivize farmers
to maintain agricultural productivity while conserving
ecosystems, proving effective in preventing land conver‑
sion [21, 22]. These international examples highlight the
necessity for Indonesia to adopt a combination of regu‑
latory and incentive‑based measures to improve policy
outcomes.

2.2. Farmer Perceptions and Participation

Farmers’ willingness to participate in land protec‑
tion initiatives is strongly inϐluenced by their percep‑
tions of economic, social, and ecological beneϐits. Re‑
search shows that farmers are more likely to engage
in conservation programs when they see tangible eco‑
nomic beneϐits, such as increased income, reduced oper‑
ational costs, and access to stable markets for their agri‑
cultural produce [15]. Subsidy policies, in particular, play
an important role in motivating farmer participation by
reducing ϐinancial barriers and increasing access to re‑
sources (Nguyen et al., 2021). Social beneϐits, such as
increased cooperation and support within farming com‑
munities, also increase participation. Research shows
that strong social networks encourage a sense of collec‑
tive responsibility and increase the success of conserva‑
tion programs. These networks providemutual support,
reduce risks, and create a shared commitment to protect
agricultural land [23]. Likewise, ecological beneϐits, such
as increased soil fertility, better irrigation management,
and reduced erosion, also motivate farmers to partici‑
pate in land protection efforts. Farmers who recognize
the long‑term environmental beneϐits of conservation
are more likely to adopt sustainable practices [24]. How‑
ever, there is a signiϐicant research gap in understand‑
ing how these perceptions interactwith government pol‑
icy to inϐluence farmers’ willingness to collaborate. Ad‑

dressing this gap requires integrating insights from be‑
havioral studies and policy analysis to identify strategies
that align farmer motivations with policy goals.

2.3. Synergy between Policy and Farmer
Collaboration

The interaction between government policy and
farmer perceptions is an important determinant of the
success of land protection efforts. Research by Zhang et
al. [15] show that government propaganda andawareness
campaigns signiϐicantly increase farmers’ understand‑
ing of policy objectives, thereby increasing their willing‑
ness to participate. These campaigns can bridge the
gap between policy objectives and farmer perceptions
by effectively communicating the beneϐits of land pro‑
tection initiatives. However, regulations alone often fail
to achieve a meaningful impact on food security unless
complemented by active farmer collaboration. Recent
research emphasizes the role of Farmers’ Willingness to
Cooperate on Agricultural Land Protection (FWALPC) as
a mediating factor. FWALPC links external policy inter‑
ventions to conservation outcomes on the ground, ensur‑
ing that policies are translated into real improvements in
land management and food security [7, 25]. An integrated
approach combining ϐinancial incentives, education, and
capacity building programs has proven effective in en‑
couraging collaboration. For example, Liu et al. [14] found
that a subsidy program combined with training sessions
signiϐicantly increased farmer participation in conserva‑
tion activities. These ϐindings highlight the importance
of overcoming external constraints and intrinsic motiva‑
tion to achieve sustainable outcomes.

3. Material and Methods

3.1. Research Problem

Government policies aimed at controlling the con‑
version of agricultural land, as outlined in Law No. 40
of 2009 on the protection of agricultural land, were fol‑
lowed by the issuance of Regional Regulation No. 6
of 2015 on agricultural land protection at the district
level. However, this regulation does not necessarily pre‑
vent agricultural land, particularly rice ϐields, from be‑
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ing converted to other uses. Similarly, in urban areas,
the amount of agricultural land continues to decrease
each year, exacerbated by the absence of a regional reg‑
ulation speciϐically addressing agricultural land protec‑
tion in urban zones. Presidential Regulation No. 59 of
2019, as a derivative regulation of previous policies on
controlling land conversion, was expected to offer solu‑
tions for food security and the preservation of rice ϐield
ecosystems. However, as of the time this research was
conducted, the protected rice ϐieldmaps promised in the
Presidential Regulation for cities and districts had yet to
bepublished. At the same time, farmers are still awaiting
the clarity of the incentives promised by the government
under this regulation. These incentives are expected to
serve as a stimulus for making agricultural land more
productive in generating food, maintaining soil fertility
and ecosystem balance, and improving farmers’ welfare.
Several countries have demonstrated success in manag‑
ing and protecting agricultural land through stricter and
more measurable regulations. For example, Japan has
implemented a rigorous Agricultural Land Zoning policy,
effectively controlling land conversion [26]. In theNether‑
lands, a system of sustainable subsidies is provided to
farmers who maintain the productivity of their agricul‑
tural land while preserving the ecosystem [21]. Research
in Indonesia has also identiϐied various approaches that
can be adapted. For instance, a study by Zinngrebe et
al. [7], found that ϐiscal incentives for farmers in Central
Java could prevent the conversion of rice ϐields. Addition‑
ally, research by Dewi and Wulansari [9], highlighted the
importance of multi‑stakeholder collaboration in ensur‑
ing the effectiveness of land protection regulations at the
regional level.

3.2. Research Design

Food security is a global issue that remains a pri‑
mary focus in development policy planning, particularly
in the agricultural sector. Arable land, as the main re‑
source for foodproduction, faces signiϐicant threats from
land conversion, environmental degradation, and devel‑
opment pressures. To ensure the sustainable productiv‑
ity of arable land, the active participation of farmers as
key stakeholders is crucial. However, this participation
is not solely inϐluenced by government policies but also

by how farmers perceive the social, economic, and eco‑
logical beneϐits of land protection. This study addresses
the need to understand the factors driving farmers’ will‑
ingness to collaborate in arable land protection, referred
to as Farmers’ Willingness in Arable Land Protection Co‑
operation (FWALPC). By exploring the synergy between
government policies and farmers’ perceptions, the study
aims to identify the complex relationships between reg‑
ulations, subsidies, government campaigns, and farm‑
ers’ perceived beneϐits in their willingness to support
land protection policies [15, 27]. Ultimately, the study also
seeks to measure the direct impact of FWALPC on food
security as the ultimate goal of arable land preserva‑
tion efforts (Figure 1). The conceptual framework of
this study incorporates various dimensions of policy and
farmer perceptions, emphasizing the importance of col‑
laboration among stakeholders in creating a holistic ap‑
proach to land protection. Using a Structural Equation
Modeling (SEM) approach, this research provides empir‑
ical insights that can inform the development of more ef‑
fective and sustainability‑oriented policy strategies.

3.3. Research Location

This study was conducted in East Java, speciϐically
in the Greater Malang area, which encompasses two
main administrative regions: Malang City and Malang
Regency (Figure 2). The research was conducted be‑
tween July and November 2024. This area was chosen
as the research location due to its geographic, social,
and economic characteristics, which are relevant to the
study’s objectives, particularly in the context of arable
land protection to support food security. GreaterMalang
is one of the agricultural hubs in East Java, known for
its fertile land, diverse high‑value agricultural commodi‑
ties, and signiϐicant contribution to regional andnational
food production [3, 24].

Malang Regency, the largest area in GreaterMalang,
is predominantly agricultural and serves as the primary
base for agrarian activities. Meanwhile, Malang City, de‑
spite being more urban, also has signiϐicant agricultural
areas, particularly for horticulture and food crops. How‑
ever, both regions face serious challenges related to land
conversion due to rapid urbanization and infrastructure
development. These conditions raise concerns about the
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sustainability of arable land, which could pose a threat
to future food security. The selection of Greater Malang
was also based on the diverse socio‑economic conditions
of farmers in the area, reϐlecting a mix of traditional and
modern farming practices. This diversity provides an op‑
portunity to understand varying perceptions and levels

of willingness among farmers to collaborate in protect‑
ing arable land. Consequently, the ϐindings of this study
are expected to not only have local relevance but also
contribute signiϐicantly to the formulation of broader
land protection policies at the national and international
levels.

Figure 1. Research design.

Figure 2. Research location.
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3.4. Determinations of Respondent

This study involved 200 farmers as respondents, se‑
lected using the simple random sampling method. This
approach was chosen to ensure that every farmer in the
study area had an equal chance of being selected, thereby
providing a more representative depiction of the over‑
all conditions [28]. Respondent selection was conducted
in the Greater Malang area, taking into account the di‑
verse characteristics of farmers, including land size, types
of commodities cultivated, and their agricultural expe‑
rience. The sample size of 200 respondents was de‑
termined based on the requirements of quantitative re‑
search utilizing Structural Equation Modeling (SEM) [29].
This number is deemed sufϐicient to meet the statisti‑
cal criteria for testing relationships between latent vari‑
ables with multiple indicators. Respondents were cho‑
sen from a list of active farmers obtained through rele‑
vant agencies, such as the Department of Agriculture or
local farmer groups, ensuring that the sampling process
was conducted randomly and without bias. The selec‑
tion processwas carried out through randomdrawing us‑
ing statistical software, ensuring objective respondent in‑
volvement. Selected respondents were contacted directly
and asked to complete a research questionnaire designed
to measure their perceptions, experiences, and attitudes
toward arable land protection (Farmers’ Willingness in
Arable Land Protection Cooperation – FWALPC). Through
this method, the study aims to collect valid and reliable

data to support analysis and conclusions.

3.5. Data Analysis

Data analysis in this study utilized the Structural
Equation Modeling (SEM) method, a multivariate sta‑
tistical technique used to examine the relationships be‑
tween latent variables and their indicators use Smart‑
PLS [30]. SEM was chosen due to its capability to test
complex conceptual models, including both direct and
indirect relationships among latent variables, such as
government policies, farmers’ perceptions, willingness
to collaborate (Farmers’ Willingness in Arable Land Pro‑
tection Cooperation – FWALPC), and food security. The
SEM analysis was conducted in two main stages: evalu‑
ation of the measurement model and evaluation of the
structural model. This study employed 32 indicators to
analyze eight observed variables. The Average Variance
Extracted (AVE) of the indicators being≥ 0.50 indicates
that they meet the criteria for convergent validity, while
composite reliability (CR) and Cronbach’s alpha (CA) val‑
ues of ≥ 0.70 conϐirm their reliability [31]. The inϐluence
of livelihood assets on adaptive capacity is illustrated
through a path diagram. Below are the variables and in‑
dicators used in this study. It can be concluded that all
variables and indicators employed in this research are
valid and reliable (Table 1). Data collection for research
instruments was conducted using a questionnaire with
Likert scale 1–5.

Table 1. Research variables.

No. Variable Indicator Notation

Average
Variance
Extracted
(AVE)

Composite
Reliabil‑
ity (CR)

Cronbach’s
Alpha (CA)

1. Government
Regulations

Clarity of land protection regulations for rice ϐields. GR1

0.561 0.860 0.791
Consistency in the implementation of regulations in
the ϐield. GR2
Firmness of sanctions for violations of regulations. GR3
Socialization of regulations to farmers. GR4
Compliance with regulations with farmers’ needs GR5

2. Policy Subsidy

Suitability of regulations with farmers’ needs. PS1

0.563 0.860 0.791
The amount of subsidy received by farmers. PS2
The ease of procedures to obtain subsidies. PS3
The sustainability of subsidies from the govern‑
ment. PS4
Timeliness of subsidy distribution. PS5

3. Government
Propaganda

Effective use of subsidies to support rice ϐield land
protection. GP1 0.738 0.894 0.824
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Table 1. Cont.

No. Variable Indicator Notation

Average
Variance
Extracted
(AVE)

Composite
Reliabil‑
ity (CR)

Cronbach’s
Alpha (CA)

3. Government
Propaganda

Frequency of campaigns or socialization conducted
by the government. GP2 0.738 0.894 0.824
Quality of campaign materials provided to farmers. GP3

4.
Perceived
Economic
Beneϐits

The level of farmer participation in rice ϐield land
protection campaigns. PE1

0.721 0.912 0.871

Increased income of farmers due to rice ϐield land
protection programs. PE2
Reduction of operational costs in rice ϐield manage‑
ment. PE3
Availability of stable markets for agricultural prod‑
ucts. PE4

5. Perceived Social
Beneϐits

Guarantee of fair prices for harvests. PS1

0.767 0.908 0.848
Improved cooperation among farmers within the
community. PS2
Social support from the surrounding community for
rice ϐield land protection programs. PS3

6.
Perceived
Ecological
Beneϐits

Improved relationships between farmers and the
government. PEc1

0.692 0.899 0.852Increased soil fertility in rice ϐields. PEc2
Better management of irrigation water. PEc3
Reduced erosion or land degradation. PEc4

7.

Farmers’
Willingness in
Arable Land
Protection
Cooperation
(FWALPC)

Increased population of local species around rice
ϐield areas. FW1

0.730 0.890 0.813Willingness of farmers to participate in training re‑
lated to rice ϐield land protection. FW2
Commitment of farmers to comply with rice ϐield
land protection regulations. FW3

8. Food Security

Farmers’ participation in activities that support rice
ϐield land protection. FS1

0.667 0.909 0.874Food availability. FS2
Food accessibility. FS3
Food utilization. FS4
Food stability. FS5

Source: Adapted from Zhang et al. [15] .

The analysis process using Structural Equation
Modeling (SEM) can be explained as follows (Figure 3).
The analysis beginswith processing data from the ques‑
tionnaire, which is then used to construct the measure‑
ment model. At this stage, the measurement model is
determined based on the relationship between latent
variables and their indicators, with formulas involving
factor loadings, errors, and the values of latent vari‑
ables. Next, reliability and construct validity analysis
are conducted to ensure measurement quality. Relia‑
bility is assessed using Composite Reliability (CR) and
Cronbach’s Alpha (CA) values, while validity is deter‑
mined through Average Variance Extracted (AVE). The
next step is the speciϐication of the structural model,
which links latent variables through causal relation‑

ships in accordance with the hypotheses being tested.
Here, path coefϐicients are examined for signiϐicance us‑
ing p‑values, with p < 0.05 indicating a signiϐicant re‑
lationship. After the model is estimated, model ϐit is
evaluated using several measures, including R‑squared
(R²), Q‑squared (Q²), and Goodness of Fit (GoF). The
R² value measures the model’s predictive ability, Q²
assesses the prediction of observations, and GoF inte‑
grates construct validity and themodel’s predictive abil‑
ity. If all criteria are met and the model is deemed valid,
the results of the analysis can be interpreted to answer
the research questions and test the proposed hypothe‑
ses. The ϐinal step is presenting the interpretation of
the results in the form of a comprehensive and in‑depth
conclusion.
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Figure 3. Data Analysis.
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3.6. Research Ethics

This study will comply with rigorous ethical guide‑
lines, which include obtaining informed consent, ensur‑
ing the conϐidentiality of data, and upholding the rights
of participants [32]. All participants will receive clear and
comprehensive information about the study’s purpose
and procedures and will have the option to withdraw at
any point without facing any adverse consequences.

4. Result

4.1. Evaluation of Measurement and Inϐlu‑
ence among Variables

In data analysis, evaluating measurements is es‑
sential to ensure that the variables measured accurately
represent the intended construct. Cross‑loading occurs
when indicators have signiϐicant loadings on more than
one latent variable. The evaluation process begins with
calculating the loading matrix, which displays the load‑
ing of each indicator on its associated latent variable. In
this analysis, loading values are expected to exceed 0.70
to demonstrate that the indicators strongly contribute to
the measured construct [33, 34] (Table 2). The loading fac‑

tor analysis results reveal that most indicators have high
values for their respective latent variables, with domi‑
nant values exceeding 0.5 and many approaching or sur‑
passing 0.9. Additionally, residual components, repre‑
sented as E (error) terms for observed dependent vari‑
ables and D for latent dependent variables, contribute
to model speciϐicity beyond the known independent vari‑
ables. These residual variables are latent and indepen‑
dent, interacting within the structural model framework.
Although they are not included in direct interpretation,
analyzing their relationships provides valuable insights
into themodel’s comprehensiveness. Therefore, the over‑
all loading factor results suggest that the model exhibits
strong construct validity while acknowledging that unex‑
plained variance, captured by the residual terms, may be
due to model limitations or external inϐluences not ac‑
counted for within the current framework.

4.2. R‑Square Test

The R‑Square and Adjusted R‑Square values (Table
3) reϐlect the extent to which the independent variables
in the model explain the variability of the dependent
variable, providing anoverviewof themodel’s predictive
power and overall ϐit [35].

Table 2. Loading factor.
GR PS GP PE PS PEc FW FS

GR1 0.556
GR2 0.537
GR3 0.863
GR4 0.868
GR5 0.844
PS1 0.556
PS2 0.532
PS3 0.855
PS4 0.874
PS5 0.845
GP1 0.827
GP2 0.878
GP3 0.873
PE1 0.809
PE2 0.869
PE3 0.855
PE4 0.860
PSo1 0.873
PSo2 0.895
PSo3 0.859
PEc1 0.765
PEc2 0.831
PEc3 0.891
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Table 2. Cont.
GR PS GP PE PS PEc FW FS

PEc4 0.835
FW1 0.884
FW2 0.891
FW3 0.784
FS1 0.817
FS2 0.833
FS3 0.844
FS4 0.855
FS5 0.727

Table 3. R‑Square Value.
Variables R‑Square R‑Square Adjusted

FWALPC 0.722 0.719
Food Security 0.714 0.710

The R‑Square value of 0.722 indicates that the in‑
dependent variables in the model collectively explain
72.2% of the variability in Farmers’ Willingness in
Arable Land Protection Cooperation (FWALPC). Mean‑
while, the Adjusted R‑Square value of 0.719 shows that,
after adjusting for the number of predictors and sam‑
ple size, 71.9% of the variability can still be explained.
These values suggest that the model has very strong
predictive power for FWALPC. This highlights the rel‑
evance and signiϐicant inϐluence of factors such as pol‑
icy synergy and farmers’ perceptions on their willing‑
ness to participate in the implementation of protected
rice ϐields. For the Food Security variable, the R‑Square
value of 0.714 indicates that 71.4% of the variability in
food security is explained by the independent variables
in the model. The Adjusted R‑Square value of 0.710
shows that, after adjustment, 71.0% of the variability
is still accounted for. These results demonstrate that
the predictors in the model (e.g., farmers’ willingness
to participate in the implementation of protected rice
ϐields) are relevant and strongly inϐluence food security
outcomes. Furthermore, while the model accounts for
a substantial proportion of variance, the presence of
residual terms (E and D) suggests that additional unex‑
plored factors contribute to the overall variability. The
minimal difference between the R‑Square and Adjusted
R‑Square values suggests that themodel does not suffer
from overϐitting, further enhancing the reliability of the
results.

4.3. Signiϐicance Test

The analysis of Table 4 shows that Farmers’ Will‑
ingness in Arable LandProtection Cooperation (FWALPC)
signiϐicantly affects food security, with a p‑value of 0.000.
This conϐirms that farmers’ willingness to collaborate
in protecting agricultural land has a direct impact on
improving food security. Government propaganda also
has a signiϐicant inϐluence on FWALPC (p = 0.000) and
food security (p = 0.003), highlighting the critical role
of the government in raising awareness and encouraging
farmer collaboration to support food security. Govern‑
ment regulations have a signiϐicant inϐluence on FWALPC
(p=0.007) but not on food security (p=0.333). This sug‑
gests that government regulations can encourage farm‑
ers’ willingness to participate in land protection, even
though their direct impact on food security is less evident.
Conversely, perceived ecological beneϐits signiϐicantly in‑
ϐluence FWALPC (p = 0.000) but not food security (p
= 0.933). This indicates that the perception of ecologi‑
cal beneϐits primarily motivates farmers’ participation di‑
rectly rather than having a direct impact on food security.

Perceived economic beneϐits signiϐicantly inϐluence
FWALPC (p = 0.000) but not food security (p = 0.482).
In contrast, perceived social beneϐits signiϐicantly inϐlu‑
ence both FWALPC (p = 0.001) and food security (p =

0.027), showing that social relationships and commu‑
nity support play a crucial role in enhancing farmers’
participation and food security. Subsidy policies have
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a signiϐicant effect on both FWALPC (p = 0.000) and
food security (p = 0.001), emphasizing the importance
of economic incentives in fostering farmers’ willingness
to collaborate while also supporting food security. Over‑
all, these ϐindings indicate that government propaganda,

regulations, ecological beneϐits, economic beneϐits, so‑
cial beneϐits, and subsidy policies are critical factors in‑
ϐluencing FWALPC. On the other hand, food security is
more inϐluenced by FWALPC, government propaganda,
social beneϐits, and subsidy policies.

Table 4. Direct Inϐluence.
p‑Values Signiϐicance Test

FWALPC ‑> Food Security 0.000 Signiϐicant
Government Propaganda ‑> FWALPC 0.000 Signiϐicant
Government Propaganda ‑> Food Security 0.003 Signiϐicant
Government Regulations ‑> FWALPC 0.007 Signiϐicant
Government Regulations ‑> Food Security 0.333 Not Signiϐicant
Perceived Ecological Beneϐits ‑> FWALPC 0.000 Signiϐicant
Perceived Ecological Beneϐits ‑> Food Security 0.933 Not Signiϐicant
Perceived Economic Beneϐits ‑> FWALPC 0.000 Signiϐicant
Perceived Economic Beneϐits ‑> Food Security 0.482 Not Signiϐicant
Perceived Social Beneϐits ‑> FWALPC 0.001 Signiϐicant
Perceived Social Beneϐits ‑> Food Security 0.027 Signiϐicant
Policy Subsidy ‑> FWALPC 0.000 Signiϐicant
Policy Subsidy ‑> Food Security 0.001 Signiϐicant

In summary, these results suggest that factors such
as government propaganda, perceptions of ecological,
economic, and social beneϐits, aswell as subsidy policies,
play a vital role in improving FWALPC and food security.
Conversely, government regulations have yet to show a
signiϐicant impact, suggesting that incentive‑based ap‑
proaches and effective communication campaigns are
more advisable for encouraging farmer participation
and strengthening food security in the future. The anal‑
ysis results in Table 5 indicate that all indirect effects
through Farmers’ Willingness in Arable Land Protection

Cooperation (FWALPC) on food security are signiϐicant.
Government propaganda indirectly affects food security
through FWALPC with a p‑value of 0.001. This indicates
that government campaigns not only enhance farmers’
willingness to protect arable land but also strengthen
their overall contribution to food security. Furthermore,
government regulations also show a signiϐicant indirect
effect on food security throughFWALPC (p=0.021), sug‑
gesting that while regulations may be less effective di‑
rectly, their success can be maximized through the me‑
diation of FWALPC.

Table 5. Indirect inϐluence.
p‑Values Signiϐicance Test

Government Propaganda ‑> FWALPC ‑> Food Security 0.001 Signiϐicant
Government Regulations ‑> FWALPC ‑> Food Security 0.021 Signiϐicant
Perceived Ecological Beneϐits ‑> FWALPC ‑> Food Security 0.001 Signiϐicant
Perceived Economic Beneϐits ‑> FWALPC ‑> Food Security 0.003 Signiϐicant
Perceived Social Beneϐits ‑> FWALPC ‑> Food Security 0.010 Signiϐicant
Policy Subsidy ‑> FWALPC ‑> Food Security 0.000 Signiϐicant

Perceived ecological beneϐits have a signiϐicant in‑
direct effect on food security through FWALPC, with a
p‑value of 0.001. This ϐinding emphasizes that farmers’
perceived environmental beneϐits, such as improved soil
quality and resource conservation, canmotivate their col‑
laboration in land protection efforts, ultimately support‑

ing food security. In addition, perceived economic bene‑
ϐits also demonstrate a signiϐicant indirect effect on food
security through FWALPC (p = 0.003), reafϐirming the
importance of ϐinancial gains as a key driver of farmers’
participation in land protection. Perceived social bene‑
ϐits likewise have a signiϐicant indirect effect on food se‑
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curity through FWALPC (p= 0.010). This highlights that
social relationships, trust, and cooperation among farm‑
ers play a crucial role in fostering collective awareness
and supporting food security objectives. Finally, subsidy
policies exhibit a highly signiϐicant indirect effect on food
security through FWALPC, with a p‑value of 0.000. This
underscores that ϐinancial support from the government
not only encourages farmers’ involvement in land protec‑
tion efforts but also substantially contributes to achieving

food security. Overall, these ϐindings afϐirm that FWALPC
plays a critical mediating role in ensuring the success of
various factors in supporting food security. Figure 4 il‑
lustrates the model for enhancing food security through
farmers’ participation in arable land protection. This
model presents various inϐluencing factors, including gov‑
ernment regulations, policy subsidies, government pro‑
paganda, perceived ecology, economic, and social bene‑
ϐits, as well as their impact on food security.

Figure 4. Model for enhancing food security through farmers’ participation in the arable land protection.

5. Discussion and Research Impli‑
cation

5.1. Discussion

The research ϐindings indicate that Farmers’
Willingness in Arable Land Protection Cooperation
(FWALPC) has a signiϐicant inϐluence on food security.
This emphasizes that active farmer collaboration in land
protection has a direct and strong impact on strength‑

ening food security. FWALPC plays a crucial role as it
directly contributes to improving food production and
ensuring the sustainability of land resources. Therefore,
initiatives to encourage farmers’ willingness to collabo‑
rate in such efforts should be a priority in government
policies. These ϐindings also highlight the mediating
role of FWALPC in ensuring the effectiveness of vari‑
ous interventions. Previous studies [1, 36, 37], have shown
that farmer collaboration can prevent land conversion,
which is relevant to the threats posed by urbanization
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in many regions. Government propaganda signiϐicantly
inϐluences FWALPC and food security, demonstrating
the critical role of government in raising awareness and
encouraging farmer collaboration. Effective campaigns
and communication from the government can enhance
farmers’ understanding of the importance of landprotec‑
tion. This direct impact is evident in increased farmer
engagement and their contributions to food security.
Additionally, government propaganda fosters a positive
perception among farmers regarding land protection.
Research by Zhang et al. and Lu et al. [15, 38], empha‑
sizes that relevant government campaigns have proven
effective in boosting farmer participation by highlight‑
ing the tangible beneϐits of land protection. Therefore,
sustained and relevant communication strategies are
essential.

Government regulations signiϐicantly inϐluence
FWALPC but have no direct signiϐicant effect on food
security. These ϐindings suggest that regulations can
motivate farmers’ willingness to participate in land pro‑
tection, even though their direct impact on food security
remains unobservable. Regulations may serve as an ini‑
tial step to encourage farmer participation; however,
full success requires support from other elements, such
as incentives and campaigns. Thus, regulations should
be integrated with other policies to achieve more sig‑
niϐicant outcomes. Studies by Liu et al. and Lohan et
al. [14, 19] emphasize that effective regulations often re‑
quire community‑based programs to ensure their sus‑
tainability. Perceived ecological beneϐits have a signiϐi‑
cant inϐluence onFWALPCbut arenot directly signiϐicant
to food security. This suggests that the perception of
ecological beneϐits, such as improved soil quality and en‑
vironmental sustainability, motivates farmers more to
engage in land protection than directly affecting food se‑
curity. Hence, ecological beneϐits can serve as a primary
driver for farmer participation. Programs highlighting
the environmental beneϐits of land protection can be ef‑
fective tools. Nevertheless, the ultimate impact on food
security requires amore comprehensive approach. Stud‑
ies [13, 39, 40] support this, showing that ecological bene‑
ϐits tend to have long‑term effects that are less visible in
direct analyses.

Perceived economic beneϐits signiϐicantly inϐluence

FWALPC but not food security. This indicates that ϐinan‑
cial gains are a primary motivator for farmers to engage
in land protection, even though the impact on food secu‑
rity is not immediately apparent. Economic incentives
such as subsidies or ϐinancial assistance can strengthen
farmers’ willingness to collaborate. However, achieving
success necessitates integrationwith other factors to en‑
sure its impact on food security. Research by Kim et al.
and Maniruzzaman et al. [41, 42], highlights that incentive‑
based policies can be a critical catalyst for farmer partici‑
pation, although theyneed tobe combinedwith other ap‑
proaches for sustainable effects. Conversely, perceived
social beneϐits signiϐicantly inϐluence both FWALPC and
food security. Strong social relations, trust, and com‑
munity support signiϐicantly contribute to farmer par‑
ticipation and food security. Social interactions among
farmers create a collective awareness that strengthens
engagement in land protection. Therefore, policies sup‑
porting the strengthening of farmers’ social networks
are crucial. Previous research [12, 43, 44] shows that so‑
cial relations play a signiϐicant role in fostering a sense
of collective responsibility that supports the long‑term
success of land protection programs. Measures such as
group training or the development of community‑based
agricultural initiatives can be included.

Subsidy policies signiϐicantly inϐluence both
FWALPC and food security. This underscores the im‑
portance of ϐinancial incentives in driving farmers’ will‑
ingness to collaborate while supporting food security.
Subsidies provide direct economic incentives that as‑
sist farmers in implementing land protection measures.
Additionally, subsidies can enhance farmers’ access to
technology and resources that support food production.
Previous research [45–47] supports these ϐindings, stat‑
ing that direct subsidies can provide signiϐicant immedi‑
ate beneϐits to farmer engagement. Therefore, subsidy
policies must be carefully designed to maximize bene‑
ϐits for farmers. Indirect inϐluence analysis reveals that
FWALPC plays a critical mediating role in various factors
affecting food security. Government propaganda has a
signiϐicant indirect inϐluence on food security through
FWALPC. This indicates that government campaigns not
only increase farmers’ willingness to protect land but
also strengthen their contribution to food security. Thus,
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effective propaganda can be a powerful tool for integrat‑
ing various policy efforts. Research by Bopp et al. and
Tesfaye et al. [48, 49] emphasizes the importance of strate‑
gic communication for achieving long‑term impacts on
food security.

Government regulations also show a signiϐicant in‑
direct inϐluence on food security through FWALPC. This
ϐinding suggests that while their direct impact on food
security is less signiϐicant, regulations can achieve suc‑
cess through FWALPCmediation. Therefore, strengthen‑
ing regulations must be accompanied by measures that
encourage farmer participation. With this approach, reg‑
ulations can have broader impacts. This also highlights
the importance of a comprehensive policy framework, as
proposed by Zhou et al. [12, 13]. Perceived ecological ben‑
eϐits have a signiϐicant indirect inϐluence on food secu‑
rity. This underscores the importance of environmental
beneϐits in driving farmer collaboration for land protec‑
tion. The perception of ecological beneϐits can be used
as a central narrative in land protection campaigns. This
way, farmers can be more motivated to participate in
these efforts. Furthermore, Ha and Thanh [50] note that
perceptions of ecological beneϐits often create collective
momentum for land protection, although the impact on
food security takes longer to materialize.

Perceivedeconomicbeneϐits also showasigniϐicant
indirect inϐluence on food security through FWALPC.
This demonstrates that economic incentives not only en‑
courage farmers’ participation in land protection but
also have long‑term impacts on food security [51, 52].
Therefore, policies supporting economic beneϐits should
continue to be strengthened. Subsidies, ϐinancial assis‑
tance, andmarket support are examples of interventions
that can be considered. Thus, economic beneϐits can
serve as leverage in land protection policies. Perceived
social beneϐits show a signiϐicant indirect inϐluence on
food security through FWALPC. This indicates that social
relationships, trust, and cooperation play a crucial role
in achieving food security goals. Building strong commu‑
nities can enhance the effectiveness of various land pro‑
tection programs. Several studies [23, 26, 53, 54] also state
that strengthening social networks creates synergistic
effects that support the overall success of programs.
Therefore, policies supporting social network develop‑

ment are highly relevant. These interventions may in‑
clude group training or community‑based agricultural
development.

Finally, subsidy policies show a highly signiϐicant
indirect inϐluence on food security through FWALPC.
This highlights the importance of subsidies as a pri‑
mary driver of farmer engagement and their contribu‑
tion to food security. Subsidies can provide dual ben‑
eϐits by increasing farmers’ willingness to collaborate
and strengthening food production. A report by Wicak‑
sono [51], notes that subsidy designs tailored to local
needs can enhance the sustainability of food produc‑
tion. Therefore, subsidy designs must consider local
needs and farmers’ characteristics. With this approach,
subsidies can deliver broader and more sustainable im‑
pacts. Overall, these ϐindings afϐirm that FWALPC plays
a crucial mediating role in various factors inϐluencing
food security. Factors such as government propaganda,
perceived ecological, economic, and social beneϐits, as
well as subsidy policies, play vital roles in enhancing
FWALPC and food security. Conversely, government reg‑
ulations have yet to provide signiϐicant direct impacts
on food security, requiring complementary approaches.
Incentive‑based approaches and effective communica‑
tion campaigns aremore recommended for encouraging
farmer participation. Therefore, integrated and adaptive
policies are necessary to ensure the success of land pro‑
tection programs in supporting future food security.

5.2. Research Implication

The implications of this study provide critical in‑
sights for policymakers, practitioners, and academics to
strengthen strategies for arable land protection and food
security. First, the ϐindings underscore the importance
of farmers’ willingness to collaborate in land protection
as a key factor in ensuring food security. Therefore,
the government and other stakeholders should priori‑
tize initiatives that enhance farmer engagement through
community‑based approaches, incentives, and relevant
education. This aligns with previous literature indicat‑
ing that farmer collaboration directly reduces the risk
of land conversion and supports sustainable food pro‑
duction. Second, the signiϐicant role of government pro‑
paganda on FWALPC and food security highlights the

523



Research onWorld Agricultural Economy | Volume 07 | Issue 01 | March 2026

importance of effective and sustained communication
campaigns. The government must develop communica‑
tion strategies that emphasize the importance of land
protection and its impact on food security. These cam‑
paigns should be designed considering the local con‑
text to ensure that the messages are relevant and well‑
received by farmers. Prior research also conϐirms that
effective communication can enhance farmer awareness
and strengthen their participation in environmental pro‑
grams. Third, while government regulations signiϐi‑
cantly inϐluence FWALPC, their direct impact on food se‑
curity is not signiϐicant. This suggests that regulations
need to be complemented by additional policies, such
as economic incentives or community‑based programs.
Regulations that are too rigid without supporting ele‑
mentsmaybe less effective in encouraging farmer partic‑
ipation. Therefore, the government should integrate reg‑
ulations with more adaptive and inclusive approaches,
such as subsidies or group‑based training programs, to
achieve optimal outcomes.

Fourth, farmers’perceived ecological beneϐits play
a key role in promoting their willingness to collaborate,
although their inϐluence on food security is not signif‑
icant. This indicates that efforts to increase farmers’
awareness of ecological beneϐits, such as improved soil
quality and resource conservation, should be an integral
part of land protection programs. Governments and en‑
vironmental organizations can develop educational pro‑
grams that emphasize the long‑term impacts of land pro‑
tection on ecosystem sustainability. Fifth, perceived eco‑
nomic beneϐits have a signiϐicant inϐluence on FWALPC,
making incentive‑based policies highly relevant. Sub‑
sidies and ϐinancial assistance, such as tax reductions
or price support, can serve as effective tools to encour‑
age farmer involvement in land protection. However,
these incentives should be carefully designed to ensure
that their impacts also support sustainable food secu‑
rity. Poorly targeted economic support may not yield
optimal results if not integrated with other efforts. Fur‑
thermore, perceived social beneϐits signiϐicantly impact
both FWALPC and food security, emphasizing the impor‑
tance of social relationships in enhancing farmer par‑
ticipation. Strengthening social networks among farm‑
ers can be achieved through group training, the forma‑

tion of agriculture‑based communities, and the devel‑
opment of collaborative programs. These social‑based
interventions not only promote farmer involvement in
land protection but also create synergistic effects that
collectively support food security. Finally, subsidy poli‑
cies have proven to be among the most effective policy
tools in this study. Subsidies not only increase farmers’
willingness to protect land but also contribute directly
to food security. Therefore, the government should en‑
sure well‑designed subsidies that address local needs
and consider farmer characteristics to maximize their
beneϐits. This approachmay includeperformance‑based
subsidies, where farmers demonstrating signiϐicant land
protection results receive additional incentives. Over‑
all, these ϐindings emphasize that incentive‑based poli‑
cies, effective communication, and strengthening farm‑
ers’ social networks play vital roles in supporting land
protection and food security. The study also indicates
that a regulation‑only approach is insufϐicient for achiev‑
ing desired success. Therefore, an integrated, adaptive,
and evidence‑based policy framework is needed to en‑
sure that all interventions produce signiϐicant and sus‑
tainable impacts on food security in the future.

6. Conclusions
This study demonstrates that farmers’ willing‑

ness to collaborate in arable land protection (Farmers’
Willingness in Arable Land Protection Cooperation or
FWALPC) plays a crucial role in supporting food security.
Factors such as government propaganda, ecological ben‑
eϐits, economic beneϐits, social beneϐits, and subsidy poli‑
cies signiϐicantly inϐluence FWALPC, ultimately strength‑
ening food security. On the other hand, government reg‑
ulations have a signiϐicant impact on FWALPC but do not
directly affect food security. This indicates the need for
an integrated policy approach to optimize the impact
of regulations on food security. The ϐindings also high‑
light the mediating role of FWALPC in the relationship
between various factors and food security. Government
propaganda and social beneϐits contribute signiϐicantly
to food security both directly and indirectly, emphasiz‑
ing the importance of communication‑based approaches
and strengthening social networks. Subsidy policies,
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which have proven to exert both direct and indirect ef‑
fects, provide strong evidence that incentive‑based poli‑
cies are effective tools for encouraging farmer collabo‑
ration and enhancing food production. This study un‑
derscores the necessity of evidence‑based policy strate‑
gies, including the design of appropriate subsidies, rele‑
vant communication campaigns, and the strengthening
of farmers’ social connections. Moreover, integrating
government regulations with economic incentives and
educationhas thepotential to produce amore signiϐicant
impact on food security. These ϐindings contribute to
the literature on arable landprotection and food security
while offering practical guidance for policymakers to de‑
velop more effective and sustainable programs. Despite
its signiϐicant contributions, this study has several limi‑
tations that should be acknowledged. First, the research
relies on cross‑sectional data, which cannot fully capture
the dynamic changes in the relationships between the
variables analyzed. Longitudinal studies are needed to
identify how these relationships evolve over time. Ad‑
ditionally, this study employs a quantitative approach
based on respondents’ perceptions, which may be inϐlu‑
enced by subjective biases. Further qualitative research,
such as in‑depth interviews or case studies, could pro‑
vide richer insights into the motivations and challenges
farmers face in land protection collaboration. Nonethe‑
less, this study provides a solid foundation for under‑
standing the factors inϐluencing FWALPC and its impli‑
cations for food security.
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