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ABSTRACT
The circular economy is emerging as a vital strategic model to minimize environmental impacts and enhance

agricultural production efϐiciency in Vietnam. In the rice production sector—a core industry in Hau Giang—the
shift toward a circular economy has become an urgent priority for sustainable development. This study employs
theTheory of PlannedBehavior and incorporates an additional factor, Technical andOutput Support (TOS), to better
capture the substantive support provided by professional agencies, local authorities, and consumer markets. This
contextualized factor addresses a notable gap overlooked in previous research. Survey data from 160 rice‑farming
households in Hau Giang were analyzed using Exploratory Factor Analysis and Ordinary Least Squares regression.
The ϐindings indicate that attitude, perceived economic beneϐits, environmental concern, and technical and output
support positively inϐluence the intention to participate in the circular economy model, while subjective norms do
not show statistically signiϐicant effects. Furthermore, the analysis reveals that TOS plays a particularly critical
role in shaping farmers’ conϐidence in adopting new production practices, especially in contexts where market
volatility and resource constraints persist. The incorporation of this factor improves the explanatory power of the
TPB frameworkwithin agricultural settings. These results offer important empirical insights for policy formulation
and the design of intervention programs aimed at advancing the circular economymodel in rice production in Hau
Giang and the broader Mekong Delta region.
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1. Introduction
For decades, the linear agricultural model of

“extract–produce–consume–dispose” has played a cen‑
tral role in ensuring global food security, particularly
in developing countries such as Vietnam [1]. Intensive
farming practices have signiϐicantly boosted Vietnam’s
rice yields, from 2.1 tons/ha in 1980 to 5.8 tons/ha in
2020 [2]. However, the overexploitation of natural re‑
sources and excessive use of chemical inputs (e.g., fer‑
tilizers and pesticides) have caused soil degradation [3],
water pollution, biodiversity loss [4], and the agricultural
sector contributes about 23% of global greenhouse gas
emissions [5]. These environmental costs highlight the
urgent need for more sustainable agricultural pathways.

In response to these challenges, the circular econ‑
omy (CE) has been increasingly recognized as a viable
framework for advancing sustainability in agriculture.
Practices such as by‑product reuse and integrated farm‑
ing systems (e.g., garden–pond–livestock) demonstrate
the potential not only to reduce environmental pres‑
sures but also to enhance farm proϐitability [6, 7]. At
the global level, the Ellen MacArthur Foundation [8] esti‑
mates that embedding CE principles into food systems
could reduce greenhouse gas emissions by up to 49%
by 2050, underscoring the worldwide mitigation poten‑
tial of CE adoption. Building on this global rationale,
the present study examines rice farmers in Vietnam’s
Mekong Delta, where sustainability challenges are par‑
ticularly acute. These insights highlight CE as a transfor‑
mative pathway that links environmental efϐiciencywith
economic resilience, making it a relevant framework for
empirical investigation in agricultural contexts.

Within this regional context, the Mekong Delta,
Vietnam’s primary rice‑producing region—accounting
for more than 56% of national output—is increasingly
threatened by climate change and natural resource de‑
pletion [9]. Although several CE‑based models, such as
rice–ϐish–duck and rice–lotus systems, have been pi‑
loted in selected areas, their actual adoption remains
very limited and conϐined to small‑scale demonstra‑
tions [6, 10]. Speciϐically, the rice–ϐish–duck model inte‑
grates paddy cultivationwith aquaculture and duck rear‑
ing, creating a mutually beneϐicial system that enhances
nutrient recycling, improves pest control, and reduces

dependence on chemical fertilizers [11]. Likewise, the
rice–lotus system diversiϐies farm income through lotus
ϐlowers and seedswhile simultaneouslymaintaining soil
fertility and regulating water balance [12]. However, both
models remain inadequate for large‑scale replication be‑
cause their performance relies heavily on seasonalwater
regimes, localized technical capacity, and weak market
linkages for by‑products and secondary outputs [13].

Hau Giang province has emerged as a pioneer in
promotingCE in agriculture underDecisionNo. 687/QĐ‑
TTg [14]; however, implementation remains fragmented,
lacks value chain linkages, and has yet to engage farm‑
ers meaningfully [15]. Given this context, this study seeks
to identify the key determinants inϐluencing rice farm‑
ers’ intention to participate in CE models in Hau Giang
province. The ϐindings aim to inform policy design and
support the transition toward circular agriculture in the
Mekong Delta. This study adopts the Theory of Planned
Behavior (TPB) as the underlying theoretical framework
to explain farmers’ intention to participate in CE mod‑
els. TPB is widely applied to analyze behavioral inten‑
tions through three core components—attitude, subjec‑
tive norms, and perceived behavioral control—while al‑
lowing the integration of context‑speciϐic variables such
as technical and output support (TOS) to enhance ex‑
planatory power in agricultural contexts. To achieve
these objectives, the study employs a quantitative re‑
search design combining Exploratory Factor Analysis
(EFA) and Ordinary Least Squares (OLS) regression to
identify the underlying factors inϐluencing farmers’ be‑
havioral intentions. This approach is particularly suit‑
able for examining latent constructs within behavioral
frameworks such as TPB while enabling empirical vali‑
dation of context‑speciϐic variables, including TOS.

The researchwas conducted inHau Giang province,
located in Vietnam’sMekongDelta—a region that serves
as the country’s largest rice‑producing area and a lead‑
ing pilot zone for CE implementation in agriculture.
Its distinctive socio‑economic and ecological conditions
make it an appropriate and representative context for
investigating the behavioral drivers of CE participation
among smallholder farmers.

Accordingly, this study addresses the following re‑
search questions:
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(1) What factors signiϐicantly inϐluence rice farmers’
intention to participate in CE models?

(2) To what extent do contextual variables, particu‑
larly technical and output support, shape these
behavioral intentions?

The remainder of this paper is structured as fol‑
lows: Section 2 reviews the theoretical foundations and
develops the research hypotheses. Section 3 describes
the research methodology. Section 4 presents and dis‑
cusses the empirical results. Finally, Section 5 con‑
cludes with key implications, limitations, and recom‑
mendations for future research.

2. Literature ReviewandResearch
Hypotheses

2.1. Theoretical Background

The concept of the circular economy (CE) emerged
in the late 1970s and has since evolved through a grow‑
ing body of research [16]. CE refers to a closed‑loop
economic model in which the ϐlow of resources, en‑
ergy, andmaterials ismaintainedwithin the production–
consumption cycle for as long as possible, with the aim
of minimizing waste and regenerating value [17]. The
foundational ideas of CE can be traced back to Bould‑
ing [18], while Pearce and Turner [19] introduced themod‑
ern concept of CE, criticizing the linearmodel of “extract–
produce–consume–dispose” andproposing an economic
paradigm that optimizes resource efϐiciency. Subse‑
quent studies—such as Andersen [20], Su et al. [21], and
Ghisellini et al. [22]—have further developed the concept,
identifying its three core pillars: sustainable economic
development, environmental protection, and social well‑
being [23]. CE is commonly associated with the 3R princi‑
ple (Reduce–Reuse–Recycle), which has been expanded
into the 6R framework [24] and later into the 9R and
10R frameworks [25]. The 6R framework adds strategies
such as Recover, Remanufacture, and Redesign, empha‑
sizing material recovery and process optimization. The
9R framework further extends these principles by in‑
cluding higher‑order strategies such as Refuse and Re‑
think, which focus on avoiding resource use at the de‑
sign stage and reimagining consumption models. Col‑

lectively, these frameworks illustrate the evolution of
CE thinking—from end‑of‑pipe waste management to‑
ward system‑level resource efϐiciency and preventive
innovation across the value chain. In the agricultural
sector, CE is recognized as a global strategy to pro‑
mote sustainable production, reduce emissions, and re‑
store ecosystems [26]. Practices such as by‑product reuse,
organic fertilization, and integrated pest management
(IPM) have been implemented to improve resource ef‑
ϐiciency [26, 27]. Moreover, the utilization of agricultural
waste contributes to the development of new bio‑based
value chains [28]. However, many developing countries
still face signiϐicant barriers—technological, ϐinancial,
and especially behavioral—that hinder the transition to
CE models [29]. This underscores the need for further re‑
search into the factors that inϐluence farmers’ intentions
to participate in CE practices.

In Vietnam, CE has been incorporated into na‑
tional policy since the enactment of the 2020 Law
on Environmental Protection [30]. Several integrated
farmingmodels—such as rice–ϐish–duck, garden–pond–
livestock (VAC), and agricultural by‑product recycling—
have demonstrated effectiveness in reducing emissions
and improving rural livelihoods [31]. Nevertheless, adop‑
tion remains limited due to technical constraints, a lack
of market support mechanisms, and farmers’ behav‑
ioral resistance to change [10]. Hence, examining the
determinants of behavioral intention to participate in
CE models—particularly in rice farming in Hau Giang
province—has become essential to inform more effec‑
tive policy interventions.

This study adopts the Theory of Planned Behav‑
ior (TPB) proposed by Ajzen [32], a widely used frame‑
work for analyzing behavioral intentions. TPB posits
that behavioral intention—a key antecedent of actual
behavior—is inϐluenced by three main constructs: (i) at‑
titude toward the behavior (ATI), (ii) subjective norms
(SJN), and (iii) perceived behavioral control (PBC). TPB
has been extensively applied in studies on sustainable
agricultural and environmental behaviors [33–35]. Build‑
ing upon this foundation, the present study applies TPB
and extends themodel by incorporating context‑speciϐic
factors, including perceived economic beneϐits (BOE),
environmental concern (EC), and technical and output
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support (TOS), to examine rice farmers’ intention to par‑
ticipate in CE practices.

Aligned with this theoretical framework, the term
“participation” is employed to capture the dual nature
of farmers’ engagement with CE initiatives. Speciϐically,
it encompasses both the adoption of CE practices at the
farm level (e.g., by‑product reuse, organic fertilization)
and the active involvement in CE‑based programs and
value chains promoted by cooperatives, local authorities,
and market actors. This broader framing reϐlects the in‑
stitutional and collective characteristics of CE in the Viet‑
namese agricultural context, where individual adoption
often occurs in tandem with participation in organized
models and policy‑driven initiatives [36].

2.2. Research Hypotheses

Building on the research gaps identiϐied earlier,
this study develops a set of hypotheses to examine the
determinants of farmers’ intention to engage in CE mod‑
els in agriculture. Although the Theory of Planned Be‑
havior (TPB) has been extensively applied to explain
environmental and sustainable behaviors [37, 38], its ap‑
plication to agricultural CE contexts remains limited,
especially among smallholder farmers in developing
countries [39, 40]. While the TPB offers a robust foun‑
dation for predicting behavioral intentions, prior stud‑
ies have largely emphasized psychological determinants,
overlooking contextual constraints and enabling mecha‑
nisms relevant to CE adoption.

To address these theoretical and contextual gaps,
this study extends the TPB by incorporating three
context‑speciϐic factors—perceived economic beneϐits
(BOE), environmental concern (EC), and technical and
output support (TOS)—alongside the traditional con‑
structs of attitude (ATI), subjective norms (SJN), and per‑
ceived behavioral control (PBC). This integrated frame‑
work captures both internalmotivations andexternal en‑
ablers inϐluencing farmers’ behavioral intentions toward
CE participation. Accordingly, six hypotheses are formu‑
lated to empirically test these relationships.
2.2.1. Attitude (ATI)

Attitude towardCEmodels (ATI) reϐlects an individ‑
ual’s positive or negative evaluation of a speciϐic behav‑

ior [32]. Previous studies have consistently identiϐied at‑
titude as a strong predictor of sustainable agricultural
practices [33, 34]. Notably, Rodino et al. [35] demonstrated
that attitude signiϐicantly inϐluences farmers’ decisions
to transition toward circular farming systems in devel‑
oping countries. This hypothesis addresses a key re‑
search gap identiϐied in the literature, where prior ap‑
plications of behavioral theories in agricultural CE often
overlooked the role of internal motivational factors such
as attitude—particularly in resource‑constrained rural
settings like smallholder rice farming in the Mekong
Delta—while focusingmainly on external barriers [41, 42].
By examining ATI, this study extends TPB to better cap‑
ture how positive evaluations drive intention amid con‑
textual challenges such as limited market access and cli‑
mate vulnerabilities. As one of the key internal motiva‑
tional factors within the TPB framework, attitude is ex‑
pected to directly shape farmers’ willingness to engage
in CE‑related activities.

H1. Attitude positively inϔluences the intention to partici‑
pate in CE models.

2.2.2. Subjective Norms (SJN)
Subjective norms (SJN) refer to perceived social

pressures from referent groups—such as family mem‑
bers, peers, or government authorities—that inϐluence
an individual’s decision‑making [32]. Prior studies have
shown that subjective norms signiϐicantly shape pro‑
environmental behaviors and decisions to adopt sustain‑
able farming practices [34, 43]. Ren et al. [44] further em‑
phasized the inϐluence of community norms in promot‑
ing the adoption of circular farming models in develop‑
ing contexts. This hypothesis addresses a research gap
in the literature, as TPB‑based studies in Asian agricul‑
ture often report inconsistent effects of subjective norms
due to individualistic farming cultures and weak coop‑
erative structures—issues that remain underexplored in
the Mekong Delta context [44, 45]. By examining SJN, this
study investigates how social pressures and normative
expectations operate differently in rural Vietnam com‑
pared to more collective agricultural systems elsewhere.

H2. Subjective norms positively inϔluence the intention to
participate in CE models.
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2.2.3. Perceived Behavioral Control (PBC)
Perceived behavioral control (PBC) refers to indi‑

viduals’ perception of their ability to perform a speciϐic
behavior, shaped by their access to resources, skills,
and external support [32]. Prior research has conϐirmed
that PBC signiϐicantly inϐluences pro‑environmental be‑
haviors and the adoption of innovative agricultural sys‑
tems [36, 46]. In the context of the CE, a stronger sense
of behavioral control enhances farmers’ willingness to
implement sustainable practices—particularly among
small‑scale producers.

This hypothesis addresses a research gap in TPB
applications that tend to underemphasize perceived con‑
trol in developing agricultural settings, where resource
limitations and restricted access to technologyhinderCE
adoption [40, 46]. By incorporating PBC into the CE frame‑
work, this study explores how farmers’ perceived con‑
trol interacts with local enablers in Hau Giang province.

H3. Perceived behavioral control positively inϔluences the
intention to participate in CE models.

2.2.4. Perceived Economic Beneϐits (BOE)
Perceived economic beneϐits (BOE) represent the ex‑

tent to which individuals recognize the ϐinancial advan‑
tages of CE adoption, such as reduced input costs or ad‑
ditional income from by‑product utilization. Economic
incentives are often primary drivers of sustainable pro‑
duction and consumption behaviors [47]. When CE is per‑
ceived as economically viable, farmers are more inclined
to adopt related practices. This hypothesis addresses a
critical research gap in the CE literature, where economic
considerations are often treated as secondary to environ‑
mental motives within TPB‑based agricultural studies—
particularly among low‑income smallholders in regions
such as Vietnam’s Mekong Delta [48]. By incorporating
BOE, this study emphasizes how ϐinancial perceptions
can mediate contextual constraints and strengthen farm‑
ers’ behavioral intentions toward CE participation.

H4. Perceived economic beneϔits positively inϔluence the
intention to participate in CE models.

2.2.5. Environmental Concern (EC)
Environmental concern (EC) denotes the level of

awareness, commitment, and responsibility individuals

feel toward environmental issues, often reϐlected in eco‑
conscious decisions and sustainable behaviors. Syed
et al. [49] argue that such behaviors stem not only from
knowledge but also from an intrinsic sense of envi‑
ronmental responsibility. For farmers, the willingness
to alter cultivation practices for environmental protec‑
tion signals strong concern. This hypothesis addresses
a research gap in TPB extensions that tend to under‑
value environmental motivations within agricultural CE
studies—particularly in climate‑vulnerable regions such
as Vietnam’s Mekong Delta, where pollution from rice
farming is severe but research on environmental con‑
cern remains limited [49, 50]. Incorporating EC alignswith
recent calls to integrate moral and ecological awareness
as holistic drivers of behavioral intention in sustainable
agriculture.

H5. Environmental concern positively inϔluences the in‑
tention to participate in CE models.

2.2.6. Technical and Output Support (TOS)
Technical and output support (TOS) reϐlects the ex‑

tent to which farmers perceive assistance from agricul‑
tural institutions, local authorities, and market systems
during the process of adopting CE practices. Bhujel and
Joshi [51] found that external support plays a critical role
in enhancing farmers’ awareness, trust, and behavioral
readiness to adopt innovative models. Similarly, Zhou
et al. [52] demonstrated that technical and market ser‑
vices signiϐicantly inϐluence the uptake of sustainable
agricultural technologies. In this study, TOS is conceptu‑
alized as an extension of the TPB framework, addressing
structural and informational barriers that are not cap‑
tured by the original model. It is posited to function
as a key external enabling factor that strengthens farm‑
ers’ behavioral intention (see Table 1). This hypothesis
directly addresses a major research gap in TPB‑based
CE studies, where contextual enablers such as institu‑
tional and technical support remain underexplored in
developing‑country smallholder contexts—contributing
to low adoption rates [51, 53]. By incorporating TOS, the
study provides localized insights for the Vietnamese rice
sector.

H6. Technical and output support positively inϔluence the
intention to participate in CE models.
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Table 1. Description of variables in the research model.
Variable Description Expectation

ATI Attitude toward CE models (+)
SJN Subjective norms (+)
PBC Perceived behavioral control (+)
BOE Perceived economic beneϐits (+)
EC Environmental concern (+)
TOS Technical and output support (+)
IP Intention to participate in CE models (Dependent variable) N/A (Dependent variable)

Note: (+) indicates a hypothesized positive relationship with the dependent variable. “N/A” denotes that the variable functions as the dependent construct in the
research model.

Building on the proposed hypotheses, the research
framework integrates the core constructs of the Theory
of Planned Behavior (TPB)—attitude (ATI), subjective
norms (SJN), and perceived behavioral control (PBC)—
with three context‑speciϐic factors: perceived economic

beneϐits (BOE), environmental concern (EC), and techni‑
cal and output support (TOS). The conceptual model, il‑
lustrated in Figure 1, depicts the hypothesized positive
relationships between these six independent variables
and farmers’ intention to participate in CE models.

Figure 1. Theoretical framework and hypothesis model.

3. Research Methodology
Data were collected from 160 rice‑farming house‑

holds across three key districts of Hau Giang province:
Phung Hiep, Vi Thuy, and Long My. The survey was con‑
ducted between February and May 2025.

The sample size was determined using Slovin’s for‑
mula [54]:

n =
N

1 + Ne2
The total population of rice‑farming households

in the selected districts was approximated at around
40,000, based on local agricultural statistics and demo‑
graphic data from the Hau Giang Department of Agri‑
culture and Rural Development [15]. A margin of error
of 8% (e = 0.08) was adopted, which is acceptable for

exploratory surveys in rural contexts with limited re‑
sources [55, 56]. Substituting these values yielded a min‑
imum required sample of approximately 156 respon‑
dents. Therefore, a total of 160 farmers were surveyed
to ensure adequate representation and to account for po‑
tential non‑responses.

Theuse of Slovin’s formula is justiϐied by its simplic‑
ity and practicality for large or partially known popula‑
tions, providing a balanced trade‑off between precision
and feasibility in ϐield data collection [54–56].

Following the sample size determination, partici‑
pants were randomly selected from the study area. This
random sampling approach is crucial because it mini‑
mizes selection bias, enhances the external validity of
the ϐindings, and ensures that the sample is representa‑

413



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

tive in terms of geography, production scale, and level of
exposure to CE practices. Data were collected through
face‑to‑face interviews with 160 rice farmers using a
structured questionnaire.

The survey instrument consisted of three main sec‑
tions: (i) Demographic and household characteristics;
(ii) Measurement scales assessing agreement levels re‑
garding factors inϐluencing the intention to participate
in CE practices, using a 5‑point Likert scale (1= strongly
disagree to 5= strongly agree); (iii) Farming characteris‑
tics and the extent of farmers’ engagement with CEmod‑
els at the local level.

All monetary values are reported in Vietnamese
Dong (VND). For international comparability, the average
exchange rate during the data collection period (January–
May 2025) was approximately 1 USD≈ 24,800 VND [57].

Exploratory FactorAnalysis (EFA)was employed as
amultivariate statistical technique to identify the under‑
lying structure among a relatively large set of observed
variables. The primary objective of EFA is to identify
latent constructs based on the intercorrelations among
measured items [58]. In this study, Principal Component
Analysis (PCA) was performed using SPSS version 24 [59]

to extract latent components related to rice‑farming be‑
havior from multiple observed indicators. The orthogo‑
nal varimax rotation method was applied to obtain dis‑
tinct and uncorrelated factor structures. The Kaiser cri‑
terion (eigenvalues> 1)was used to determine the num‑
ber of factors to retain. Items with factor loadings below
0.50 were excluded to ensure construct validity.

Cronbach’s alpha coefϐicients were used to assess
the internal consistency of the measurement scales. Fi‑
nally, OLS regression analysis was employed to evaluate
the impact of independent variables on farmers’ inten‑
tion to participate in CE models. All statistical analyses
were performed using SPSS [59].

4. Results and Discussion

4.1. Results

4.1.1. Household Characteristics

Table 2 presents the demographic and socio‑
economic characteristics of the surveyed rice‑farming

households, which reϐlect the typical diversity of the
Mekong Delta region. The average age of household
heads was 49.1 years, and the average education level
was 6.18 years of formal schooling (out of a 12‑year gen‑
eral education system). On average, farmers had 31.9
years of rice farming experience, ranging from 2 to 61
years, indicating a wealth of practical knowledge but
generally limited access to formal agricultural training.

The average cultivated land area was 1.45 hectares,
which is comparable to the 1.26 hectares reported by
Nguyen Lan Duyen and Nguyen Tri Khiem [60]. The aver‑
age household size was 4.2 persons, slightly higher than
the national rural average of 3.6 persons in 2022 [61], sug‑
gesting the dominance of smallholder family‑based rice
production systems in the Mekong Delta.

In terms of income, the largest share of households
(32.5%) reported annual earnings between VND 50–
100 million, followed by 27.5% earning VND 100–150
million. Meanwhile, 13.1% and 11.9% of households
earned VND 150–200 million and above VND 200 mil‑
lion, respectively, while 15% had incomes below VND
50 million. This considerable income disparity under‑
scores structural constraints in production capacity, par‑
ticularly with respect to access to technology, ϐinance,
and innovation. The adoption of CE models, together
with technological upgrading, may thus provide an ef‑
fective pathway to narrowing income inequality among
smallholder rice producers.

In terms of income, the largest group of households
(32.5%) earned between VND 50–100 million per year,
followed by those earning VND 100–150million (27.5%).
Only 13.1% and 11.9% of households earned between
VND 150–200 million and over VND 200 million, respec‑
tively, while 15% had incomes below VND 50 million.
This relatively wide income disparity highlights signiϐi‑
cant constraints in production capacity, particularly re‑
garding access to technology, ϐinance, and innovation.
The adoption of CE models, alongside technological up‑
grading, may therefore represent a pathway for reducing
income inequality among smallholder rice producers.
4.1.2. Reliability andExploratoryFactorVa‑

lidity
Seven measurement constructs were included in

the EFA: perceived economic beneϐits (BOE), technical
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and output support (TOS), environmental concern (EC),
attitude toward CE (ATI), subjective norms (SJN), per‑
ceived behavioral control (PBC), and intention to partic‑
ipate (IP). Among these, six are independent variables
(BOE, TOS, EC, ATT, SJN, and PBC), and one is the de‑
pendent variable (IP). The selection of these constructs
was theoretically grounded in the TPB (Ajzen [32]), which
identiϐies attitude, subjective norms, and perceived be‑
havioral control as core determinants of behavioral in‑
tention. Criteria for selection emphasized alignment
with research gaps in sustainable agriculture, where

standard TPB often overlooks context‑speciϐic factors in
developing countries [37, 62]. To strengthen explanatory
power within the agricultural CE context, three context‑
speciϐic constructs—BOE, EC, and TOS—were incorpo‑
rated, following prior empirical studies that highlighted
the dual role of motivational and enabling drivers in
shaping sustainable behavior [26, 37, 39, 52]. Collectively,
these seven constructs capture both internal psycholog‑
ical drivers and external contextual enablers that jointly
shape farmers’ behavioral intention to participate in CE
models.

Table 2. Characteristics of rice farming households in Hau Giang province.
Characteristics of Household Unit Mean Standard Deviation

Age Years 49.1 11.96
Education level Years 6.18 3.47
Rice farming experience Years 31.9 12.79
Rice cultivation area Hectares 1.45 0.56
Household size Persons 4.21 1.38
Annual household income

Less than 50 million VND % 15.0 ‑
50–100 million VND % 32.5 ‑
100–150 million VND % 27.5 ‑
150–200 million VND % 13.1 ‑
More than 200 million VND % 11.9 ‑

Reliability and factor‑analytic procedures followed
established statistical standards. Internal consistency
was assessed using Cronbach’s alpha with a minimum
threshold of 0.70 [63]. Sampling adequacywas conϐirmed
through the Kaiser–Meyer–Olkin (KMO) measure (≥
0.50), and Bartlett’s test of sphericity was signiϐicant (p
< 0.05) [64]. Factors with eigenvalues greater than 1.0
were retained (Kaiser criterion), and items with load‑
ings below 0.50 were excluded to ensure construct va‑
lidity [58]. A varimax rotation was applied to improve the
interpretability of the factor structure. These thresholds
alignwith previous behavioral andmanagerial studies in
developing‑country contexts.

Cronbach’s alpha values ranged from 0.724 to
0.877, exceeding the minimum reliability threshold
(0.70) recommended by Nunnally and Bernstein [63]. All
observed variables had corrected item–total correla‑
tions above 0.48, indicating satisfactory internal consis‑
tency. The data were suitable for factor analysis, with a
KMO value of 0.752 (above the 0.50 cutoff) and a signiϐi‑
cant Bartlett’s test (p= 0.000). Seven components with

eigenvalues≥ 1were extracted, explaining a cumulative
variance of 69.37%, which exceeds the 50% benchmark
suggested by Hair et al. [64], conϐirming the robustness of
the factor structure (see Table 3).

Four observed items were excluded from the anal‑
ysis due to low corrected item–total correlations (<
0.30) and insufϐicient factor loadings (< 0.50), includ‑
ing: BOE4: “CE helps mitigate economic losses caused
byweather, disease, or price volatility”; BOE5: “CE helps
reduce the cost of waste and by‑product treatment dur‑
ing production”; EC1: “Concern about agricultural waste
polluting the environment”; EC4: “Interest in accessing
information on environmentally friendly farming prac‑
tices.”

4.1.3. Research Model Testing

Following the assessment of reliability and factor
validity, the research model was tested using multiple
linear regression based on the OLS method. The re‑
gression results, presented in Table 4, indicate that the
overall model is statistically signiϐicant, with an F‑value
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of 11.982 and a signiϐicance level of p = 0.000 (p <

0.05). This conϐirms the presence of statistically signif‑
icant linear relationships between the independent vari‑
ables and the dependent variable.

The coefϐicient of determination (R²) was 0.446,
suggesting that the independent variables collectively
explain 44.6% of the variance in farmers’ behavioral in‑
tention to participate in CE models. Although this value
reϐlects a moderate explanatory level, it remains accept‑
able for behavioral and socio‑economic studies, where
human decisions are inherently inϐluenced by numerous
unobserved psychological and contextual factors [65, 66].
In such research domains, R² values in the range of 0.30–
0.50 are commonly regarded as indicative of meaningful
yet partial explanatory power rather than precise pre‑
diction [64, 67]. Therefore, while the obtained R² suggests

that the model captures relevant behavioral patterns, it
also implies that other unmeasured factors—such as in‑
stitutional, cultural, or psychological inϐluences—may
further affect farmers’ participation decisions.

All regression coefϐicients were positive, indicating
that the independent variables exerted a favorable in‑
ϐluence on farmers’ intention to participate in CE mod‑
els. Multicollinearity diagnostics using the Variance In‑
ϐlation Factor (VIF) showed that all VIF values were be‑
low 2, with the highest being 1.376—well within the ac‑
ceptable threshold recommended by Hair et al. [64]. In
addition, the Glejser test for heteroscedasticity yielded a
p‑value of 0.353 (> 0.05), indicating the absence of het‑
eroscedasticity in the model. Overall, the fundamental
assumptions of linear regression were met, conϐirming
the reliability of the model for hypothesis testing.

Table 3. Results of Cronbach’s Alpha and Exploratory Factor Analysis (EFA).
Factor Item BOE TOS EC ATI SJN IP PBC

Economic Beneϐits (BOE)
BOE3 0.888 – – – – – –
BOE2 0.827 – – – – – –
BOE1 0.826 – – – – – –

Technical and Output Support (TOS)
TOS2 – 0.765 – – – – –
TOS4 – 0.698 – – – – –
TOS1 – 0.691 – – – – –
TOS3 – 0.600 – – – – –

Environmental Concern (EC)
EC3 – – 0.804 – – – –
EC5 – – 0.734 – – – –
EC2 – – 0.641 – – – –

Attitude (ATI)
ATI1 – – – 0.727 – – –
ATI2 – – – 0.667 – – –
ATI3 – – – 0.580 – – –
ATI4 – – – 0.570 – – –

Subjective Norms (SJN)
SJN2 – – – – 0.821 – –
SJN3 – – – – 0.681 – –
SJN1 – – – – 0.672 – –

Intention to Participate (IP)
IP1 – – – – – 0.896 –
IP3 – – – – – 0.759 –
IP2 – – – – – 0.697 –

Perceived Behavioral Control (PBC)
PBC2 – – – – – – 0.721
PBC1 – – – – – – 0.715
PBC3 – – – – – – 0.701

Eigenvalue 5.31 2.59 2.07 1.89 1.63 1.47 1.00
Alpha 0.877 0.785 0.791 0.724 0.774 0.851 0.751
Total Variance Explained (%) 69.37
KMO 0.752
Bartlett test of sphericity 0.000
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Table 4. OLS Regression Estimation Results.
Independent Variables:
Intention to Participate

Unstandardized
Coefϐicient (B) Standard Error p‑Value Hypothesis

Testing

Economic Beneϐits (BOE) 0.142 0.060 0.020** Accepted
Technical and Output Support (TOS) 0.342 0.088 0.001*** Accepted
Attitude (ATI) 0.264 0.081 0.001*** Accepted
Environmental Concern (EC) 0.294 0.067 0.001*** Accepted
Perceived Behavioral Control (PBC) 0.188 0.077 0.017** Accepted
Subjective Norms (SJN) 0.109 0.071 0.127 Not accepted
Control Variables

Age −0.000 0.004 0.960 –
Education −0.012 0.015 0.423 –
Income 0.028 0.040 0.488 –
Rice cultivation area −0.021 0.091 0.814 –
Constant −1.192 0.632 0.061 –
R2 0.446
Sig. 0.000
Number of Observations (N) 160
Max VIF < 2
Glejser test (Sig.) 0.353

Note: *** p< 0.01= 1%; ** p< 0.05= 5%; * p< 0.1= 10%.

4.2. Discussion

The multiple regression analysis revealed that ϐive
factors had a statistically signiϐicant and positive inϐlu‑
ence on rice farmers’ intention to participate in CE mod‑
els in Hau Giang province: perceived economic bene‑
ϐits (BOE), technical and output support (TOS), envi‑
ronmental concern (EC), attitude toward CE (ATI), and
perceived behavioral control (PBC). Among these, TOS
(β = 0.342), EC (β = 0.294), and ATI (β = 0.264) ex‑
erted the strongest positive effects. These results align
with prior studies underscoring practical assistance, en‑
vironmental awareness, and positive attitudes toward
CE as primary drivers of CE adoption in agricultural con‑
texts [35, 42, 68]. Comparable studies have reported similar
standardized effects—for instance, Seerasarn et al. [69]
highlighted the importance of technical support in fa‑
cilitating the transition to organic farming in Thailand,
while Priya and Singh [70] found that attitude and envi‑
ronmental awareness were decisive in sustainable prac‑
tice adoption among Indian farmers. These ϐindings col‑
lectively support the theoretical propositions of the The‑
ory of Planned Behavior (TPB), which posits that behav‑
ioral intention is jointly shaped by attitudinal and con‑
textual determinants [32].

However, subjective norms (SJN) did not reach sta‑

tistical signiϐicance (p = 0.127), diverging from several
prior studies [34, 43]. This may reϐlect the production con‑
text in HauGiang, where individual decision‑making and
economic self‑interest dominate over perceived social
expectations. In rural Vietnam, while community norms
play a role in social life, they may not necessarily trans‑
late into group pressure in decisions related to technical
practices or productionmodels. In contrast, in countries
like Thailand and Indonesia—where sustainable farm‑
ing initiatives are often implemented through coopera‑
tives and producer groups—subjective norms are posi‑
tively inϐluenced by collective structures [45, 71]. The lack
of signiϐicance for SJN in this study thus reϐlects both
contextual differences and the need to adapt TPB frame‑
works to account for local institutional structures and
the prevalence of the production model in question.

In addition, control variables such as age, education,
income, and farm size did not have a statistically signiϐi‑
cant effect on farmers’ intention to adopt CE. This ϐinding
reinforces the view that while demographic factors serve
as a foundational backdrop, it is the psychological and be‑
havioral constructs—such as attitude, perceived behav‑
ioral control, and technical support—that play amore de‑
cisive role in driving sustainable behavioral change. This
is consistent with the TPB framework [32] and prior re‑
search in sustainable consumer behavior [38, 72].
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5. Conclusions
Grounded in the Theory of PlannedBehavior (TPB),

this study identiϐies the key determinants inϐluencing
rice farmers’ intention to participate in CEmodels. Tech‑
nical and output support, environmental concern, and
attitude emerged as the most inϐluential factors, while
demographic variables were found to be statistically in‑
signiϐicant. These ϐindings contribute to advancing be‑
havioral theory in the context of agricultural transforma‑
tion in developing countries.

Theoretically, the study extends the TPB by in‑
tegrating context‑speciϐic variables—particularly tech‑
nical and output support (TOS)—into the behavioral
framework, thereby enriching its explanatory power for
sustainability‑oriented behaviors in agriculture. This
highlights the importance of combining psychologi‑
cal determinants with external enabling factors when
modeling pro‑environmental intentions in developing‑
country contexts.

From a practical and managerial perspective, the
results suggest that enhancing farmers’ access to techni‑
cal guidance, output markets, and environmental knowl‑
edge can strengthen their behavioral readiness to en‑
gage in CE practices. Extension ofϐicers, agribusi‑
ness managers, and local cooperatives should prioritize
farmer‑centered programs that connect innovationwith
daily production decisions.

Despite its contributions to both theory and prac‑
tice, this study has several limitations. First, the data
were collected exclusively from Hau Giang province,
which may constrain the generalizability of the ϐindings
to other regions. Second, the study employed a linear
OLS regression model without testing potential medi‑
ating or moderating relationships, which could be fur‑
ther explored using structural equationmodeling (SEM).
Third, the construct of technical and output support
(TOS) is context‑dependent and should be validated in
different agricultural sectors to ensure its robustness
and transferability.

From a policy perspective, the results emphasize
the need to strengthen training and knowledge‑transfer
programs related to CE‑based rice production. Such pro‑
grams should focus on practical competencies, includ‑
ing biotechnology applications, by‑product recycling,

and closed‑loop production management. Local gov‑
ernments are encouraged to establish CE training cen‑
ters in pilot communes and promote experiential learn‑
ing through demonstration farms and model farmers.
In addition to capacity‑building, economic and institu‑
tional incentives are essential. Green credit programs,
subsidized inputs, and contract farming schemes for CE
products can reduce market risk and enhance farmers’
conϐidence to adopt CE practices. Policymakers should
also foster the development of circular agricultural value
chains by linking farmers with processors and distrib‑
utors to ensure stable markets and equitable beneϐit‑
sharing.

Regarding communication, awareness campaigns
tailored to rural contexts—via community radio, village
meetings, and local organizations—can strengthen en‑
vironmental consciousness. Although subjective norms
(SJN) were not signiϐicant in this study, promoting
community recognition through CE farmer clubs, local
awards, and integration into the “Good Farmer” move‑
ment can gradually build collective engagement.

Overall, this study underscores that transitioning
toward circular agriculture requires a combination of be‑
havioral incentives and institutional interventions to cre‑
ate a sustainable motivational framework for farmers,
who remain central agents in advancing CE participation
across Vietnam’s rice sector.
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