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Abstract: Growing environmental awareness and regulatongspres have made green supply chain management
(GSCM) a critical strategy for sustainable develepim particularly in agriculture. This study exagsrthe impact of
GSCM on sustainable development performance iMidleong Delta's agricultural sector. It aims to explhow GSCM
practices influence economic, environmental, amibperformance. Employing a mixed-methods apprpgualitative
data were gathered through in-depth interviews wadhicultural experts, while quantitative data weodected via a
survey of 211 agricultural businesses in the MekDefia. The topic uses SmartPLS software to and®artial Least
Squares Structural Equation Modeling (PLS-SEM). iE#seilts indicate that GSCM practices, especiatigg marketing
and environmental education, considerably imprdvtheee performance areas, with green marketingnigathe most
significant effect (path coefficients: 0.370 for,EBP462 for EN, 0.441 for SP). In contrast, greemuofacturing shows a
less pronounced and statistically insignificantrezoic impact (p = 0.068), which is retained at asignificance level
due to its long-term prospects. These findingsItgbhthe vital role of GSCM in promoting sustaitellevelopment,
specifically in reducing environmental impacts whéinhancing economic and social advantages. Nelesth the study
points out the economic difficulties faced by snaadtl medium-sized enterprises (SMEs) and urgdseiuiivestigation
into addressing these challenges. The resultsgegsiactical insights for businesses and policymsakethe Mekong
Delta to align with Vietnam's objective of achieyinet-zero emissions by 2050, highlighting thedfarmative potential
of GSCM in encouraging sustainable agriculturatfices.

1 Introduction Most Vietnamese businesses recognize the significan

Environmental protection awareness is on the aigd, Of sustainable development for enhancing competitéss
businesses are experiencing significant pressane fioth  and long-term success amid the rising trend of rgree
market forces and regulations imposed by custormeds Consumption [5]. GSCM represents a proactive ambroa
the government. In this context, green growth an@imed at enhancing ecological outcomes consistéht w
sustainable development have become critical arfggulatory standards [6]. Adopting a green stratéagy
unavoidable priorities, reflecting today's dominamind resource management in the supply chain has become
[1]. Additionally, the national green growth strggesets Common, making environmental concerns and green
forth a thorough goal of fostering economic redtring, ~ SUPPly chain practices key topics in numerous studihis
linked with innovative growth models, social equiand interest is evident in the initiatives taken by gmments
environmental  sustainability [2]. Given these2nd organizations globally to mitigate their enniteental
developments, green supply chains have transititooed  impacts [7]. The goal of GSCM is to minimize thejatve
amere trend to a necessity, involving practices sis eco- €nvironmental consequences associated with prodndts
friendly  production, green transportation, andervices, starting from product design and thecsogrof
sustainability in operations [3]. Currently, theetfiamese €co-friendly materials through production procestes
government has announced ambitions to transform tR@st-consumer waste management [8]. Consequently,
country into a high-income nation by 2045 and aghie many industries are progressively shifting towaB®&CM
zero emissions by 2050. Embracing green and adaptal® provide value for customers and stakeholders.
logistics practices will be crucial for lowering rban As environmental awareness grows, all stakeholders
footprints within the Vietnam logistics sector [4].the supply —chain must integrate environmental

Therefore, pursuing green supply chains has sHifteda ~ considerations to enhance their performance. Biissfon
distant aspiration to an immediate necessity. environmental and social improvement extends to the
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agricultural sector as well [1]. The Mekong Dekapwn [8]. To achieve a truly green operation, businessast
as Vietnam’s most fertile agricultural area, relesavily train their employees and enact policies that ecdoth
on agriculture, which constitutes 31% of the re@@DP. operational efficiency and environmental impact][The
In 2023, it accounted for 50% of the country's ric@rimary advantage of a GSC is improved resource
production, 95% of rice exports, 65% of aquaculturefficiency and environmental protection [8]. Many
output, 60% of fish exports, and roughly 70% offalit logistics and transportation companies adopting GSC
varieties (Mekong Delta region contributes rougil§o to practices report reductions in energy usage andewas
agricultural sector's GDP, 2024) [5]. However, @im alongside decreased packaging in distribution. i&sses
change significantly affects the Mekong Delta, Wwhis are required to adhere to all environmental lawd an
struggling with droughts, floods, riverbank and sted regulations. For international organizations, at@pto
erosion, and increasingly severe weather eventseew regulations can be a challenge [13]. However,
Agriculture, essential to the region's economy,ni@ compliance is necessary for continued operatiohs.réal
exempt from these challenges. Consequently, tieia & challenge lies in developing a flexible and respans
gradually shifting toward greener and more sustdia supply chain that can adapt swiftly while using imial
agricultural supply chain practices to reduce eioissand resources [7,8].
safeguard the environment [9].
Despite extensive research on GSCM in manufacturir®y2  Sustainable development performance
and services, its application in agriculture, autarly in Sustainable development is an ethical practice for
the Mekong Delta, remains underexplored [7]. Thigl$ businesses to shape their long-term growth. Itrsetie a
addresses this gap by examining the impact of G®8M developmental trajectory that balances economidanel
economic, environmental, and social performanceéhé with environmental and social concerns [2,14]. Ehes
region’s agricultural sector. Using a mixed-methodelements constitute the core dimensions of sustkEna
approach, it analyzes data from agricultural bissies to development, encompassing economic advancement,
elucidate these relationships. The findings airadeance societal inclusion, and the safeguarding of natural
GSCM theory in agriculture and provide practicaiights resources [15]. While a universally accepted dini
for businesses and policymakers pursuing sust@nalbbemains elusive, there is a shared understandatgathy
development in the Mekong Delta. sustainable development framework must integrate
economic, environmental, and social considerations

2 Theoretical background and hypothesis alongside equity for both present and future geiters

formulation [1,3]. Additionally, other scholars also view sustdble
2.1  Green supply chain development as strategies that meet businesseds nee

The idea of a Green Supply Chain (GSC) emerged m‘uile safeguarding and maintaining natural rescisoed

the 1990s and gained momentum in 2000. A wealth e:nvw%r_lmen: [1?31' definit broad Vi ¢
research has addressed GSCs, recognizing thenttaa bo ccording 1o the detinition, a broad View -0
trend and a chance for businesses to enhance thft@inability includes the concepts of economiciss,

competitive advantage [6]. Some scholars definea8€ _and enwr(f)réné'e\:/lntal pe rformancle [1rf7]. Within this teon
as integrating environmental considerations. Theses N [€rMS 0 » environmental periormance encosgas

that companies will utilize eco-friendly materiaésd the reduc.tlon of pollutants .em|tted Into the anergy
convert them into outputs that can be reused orched, consumption, unsafe materials that negatively affee

thus fostering a sustainable supply chain. Thistagy can environment, and adherence to environmental stdadar

significantly reduce environmental harm [6,10]. Buf Additionally, e_c:or)omic. performance. is defined ae th
Saif [10] also describe the GSC as the melding Jmprovements in financial and marketing performatted:

operational and logistical activities with enviroental resulj[ fr(?m |mp|_ement|ng GSCM practices, which g
elements to promote long-term business growth. Thige firm's position relative to the industry aveeaf]
means businesses must not only optimize their pease inancial improvements include reduced costs faena
such as purchasing and production, but also cangige purc_:hasmg,t Ienerg% tjsagg, h waste ;jlspgsal, agld
environmental footprint [8]. Feng et al. [11] vidine GSC enw&on_men ?f acciden Sfll ';'j "?‘”Cgme” S r;len y
as a pathway to bolstering environmental protecfltrey marketing efforts are reflected in better overalles
see it as a fully sustainable process encompassifitff9ins: improved profitability trends, strongeringain

procurement, manufacturing, distribution, marketiagd °USIN€SS igml'_ngsl’ z;nd. t?roacfjer expansion in market
internal management. This implies that companiesish presence [17]. astly, loma per ormanc_egncqn_qmna
tructure of a business's social responsibilityluiing its

consider environmental implications when making . L : :
decisions uiding principles, response strategies, implentente
) glicies and programs, as well as the tangible amnés

Another viewpoint regards the GSC as a fusion ﬂ h ) e . ithi
ecological awareness and supply chain managem ?Ztlrg] ect the organization's interactions witbcisty

(SCM), covering product design, sourcing, materi
procurement, manufacturing, and distribution to-asers
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2.3 Green purchasing waste. This approach seeks to reduce environmental
Green purchasing involves using environmentalgaite impact while maximizing resource efficiency. In esse,
when selecting products or services. Also known ageen manufacturing embodies environmental awasenes

environmentally responsible procurement, it focusethe [8,13]. Typically, activities such as remanufaatagyi
deliberate selection and sourcing of goods andesthat reusing, and recycling are the concepts of green
significantly reduce adverse ecological effect®sstheir manufacturing strategies, encompassing actions like
full life span, encompassing production, distribnti decreasing hazardous waste, using environmentally
utilization, and end-of-life treatment [18]. In esse, friendly packaging materials, and determining diléa
green purchasing integrates environmental chaiatitsr energy mixes for sustainable energy sourcing [1823

into traditional criteria, such as price and perfance, achieve cleaner production, industries must implgme
during purchasing decisions [19]. Research indicétat environmentally conscientious operational policiesoss
green purchasing considers environmental factopgoduct development, manufacturing, service and
alongside quality, cost, delivery, technology, ssryand distribution, and end-of-life processes, reflectitige
other strategically significant variables in precament growing focus on sustainability issues [11].

choices. Its main objective is to lessen the emwrental Green manufacturing can reduce energy costs,
impacts of sourcing while improving resource efficty minimize waste treatment expenses, and prevent
[20]. As a vital component of GSCM, green purchgsinenvironmental fines. It also enhances a company's
applies environmental analysis not only to a comgsan reputation, boosts its competitive edge, and imgsov
primary suppliers but also to those suppliers. Préstice overall performance [10,21]. While green manufaatyis

is crucial for mitigating the negative environméntagaining traction among businesses, many still sleutp
impacts associated with manufacturing, usage, amaeasure its effectiveness. Besides that, somerobskas
recycling [21]. Additionally, it contributes to conunity focused on implementing green manufacturing through
health by promoting a cleaner environment, loweringpecific strategies and success factors and aduyessth
health-related expenses, and fostering environrhent&chnical and managerial challenges [8]. Overakeg
sustainability. Furthermore, green purchasing gtieens manufacturing helps firms achieve greater success,
dynamic and operational capabilities, positivelycompetitiveness, and profitability. It representsrenthan
influencing  both  environmental and economi@ moral obligation; manufacturers acknowledge timg
performance, thereby advancing global sustainablerm financial advantages of adopting environméntal
development goals and bolstering stakeholder cenéid responsible practices [14].

[11].
Green purchasing is an environmentally responsib25 Internal environmental management
initiative that ensures the products or materiaierapany Susanty et al. [24] defines internal environmental

buys meet certain environmental goals. These iecludnanagement as a set of actions aimed at achieving a
reducing waste, encouraging recycling and reusepmpany's specific internal objectives, whether Isgt
minimizing resource use, and substituting materialmanagement or mandated by law. Other studies descri
[12,21]. Moreover, it represents a company’s commeitt  internal environmental management as positioning
to conserving natural resources, maintaining edesys environmental sustainability as a central strategpel,
sustainability, preventing pollution, and reducimgergy necessitating support and commitment from bothoseni
and water consumption. This approach motivateslgupp and mid-level management [25]. Therefore, executing
to develop environmentally sustainable materiatbfzarts internal environmental management requires comiste
by working together, with a focus on minimizing w&s monitoring and auditing, active senior leadershipp®rt,
promoting recycling, and improving energy efficignc a willingness within the organization, and a catlettive
[21,22]. The importance of green purchasing stems f culture [26]. It also promotes cooperation betwegmous

its focus on overseeing suppliers’ environmentalepartments to enhance environmental performande an
performance right from the beginning of the prooweat build systems. Recent research emphasizes thetenper
process, thereby positioning purchasing as a k&f internal environmental management across maltipl
contributor to advancing sustainable resources affignctions, including purchasing, manufacturing, and

practices [23]. inbound and outbound logistics, while also offeriag
comprehensive overview of ongoing discussions ia th
2.4  Green manufacturing field [27].

Green manufacturing contrasts with traditional Generally, all practices mentioned above are sitliat
manufacturing by prioritizing its environmental iagtand Wwithin  the comprehensive framework of internal
adhering to national and international regulatiab®ut environmental governance [24]. A related term, gree
environmentalism [14]. Gupta et al. [12] characesi internal management, similarly conceptualizesanés by
green manufacturing as a framework that integegsgyn  describing organizational practices aimed primaaly
aspects of products and production processes witkducing their environmental impact. These prastice
strategies for manufacturing coordination and dgats involve policies, internal awareness, and adhereoce
with the goal of recognizing and mitigating envineental environmentally mandated standards [26]. Moreover,
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targets for internal environmental management neylse  industries are successfully adopting green marngetin
set by supply chain entities, suggesting that enwirental practices [22]. Researchers outline three stepshén
management must be integrated and coordinatedvelopment of green marketing. The first period,
throughout supply chain activities, rather thanitiah to  ecological  marketing, focuses on  addressing
individual companies [25,27]. The selected indicaior environmental issues through marketing efforts. The
the internal environmental management framework asecond period transitioned to environmental manketi
aligned with these requirements and include a d¢idit emphasizing clean technology for designing innaeati
to GSCM, collaborative environmental efforts amongroducts that tackle pollution and waste challengés
departments, systems for environmental auditing] arinal one, sustainable marketing, takes sustaiiahiito

adherence to environmental laws [26]. account during product development [32].
Today, consumers are increasingly aware of
2.6 Environmental education environmental issues and becoming more responsible,

Environmental education is a crucial tool for fostg leading companies to align with the demand for less
a sustainable society [28]. Palozzi et al. [29kdess it as harmful or neutral products. Many businesses seély e
a philosophy aimed at raising public awareness tabomover advantages, recognizing the necessity to tadop
environmental protection. This field encompassesde green practices [33]. Some benefits of green miaget
array of teaching methods, topics, audiences, dncators include  achieving  long-term  growth  alongside
to educate people about the importance of the@mvient.  profitability, realizing cost savings, promotingopucts
This straightforward description highlights the ieas with environmental considerations, entering newkets;
goals that environmental education will concentrate and gaining a competitive edge. Additionally, enyples
such as programs offering opportunities to engage woften feel proud and responsible working for
nature, learn about environmental issues, and acgkills  environmentally conscious companies. As a resuiem
to protect, conserve, or restore the environmedjt these marketing is one of the trends businesses shoulslider
resources help educators create learning expesahe¢ developing in the long term [32].
enable students to gain knowledge, explore vatimslop
critical skills like questioning and problem-solginand 2.8 Green supply chain and economic
cultivate personal responsibility as engaged enuirental performance
citizens [28]. Green initiatives emphasize minimizing waste to
Environmental education is both complex andupport environmental sustainability. Reducing waso
constantly advancing. Within the business contexgoal directly contributes to lower costs and improvesn§'
is to inform employees about the organization'daggcal economic performance [12,34]. Alkandi et al. [8]
policies [31]. Environmental training enhances esyipk  established a connection between GSCs and economic
motivation and awareness regarding environmentgdsults, indicating that adopting GSC practicesaenhs
challenges, cultivating the skills and knowledgeessary competitiveness and boosts economic health. Ftarios,
for making informed decisions and taking actionatth green purchasing decreases waste, promotes regyatid
reduce work-related environmental impacts. Theltesfi encourages reuse, increasing business benefits.
such training include knowledge gain, shifts intadles, Additionally, green manufacturing can cut energy
and changes in behavior toward the environment. [3Qxpenses, lower waste disposal costs, and avoid
Learners are better equipped to acquire diverggvironmental penalties, while green marketing eisst
environmental experiences and learn from real-worldng-term growth and profitability, ~emphasizing
contexts that carry significant consequences ay thenvironmentally-friendly products [22,23]. Furtheme,
encounter challenging social issues and miscormepti internal environmental management and educational
To cultivate novel insights and forward-lookingprograms can positively influence economic outcoimes
approaches, the learning process should be siratiggi raising employee awareness of environmental piiotect
integrated, foster transformative thinking, andl@@ahe |eading to higher profits for companies [28,34].e@all,
transition from personal knowledge acquisition t®Rasheed et al. [35] research demonstrated that

collective organizational learning [30,31]. implementing GSCM significantly boosts  firms'
profitability, expands market share, and estabdishe
2.7 Green marketing competitive advantage. Similarly, Hariharasudaal e}6]

Some scholars view green marketing as a form eikplored the relationship between environmentally
ecological marketing, wherein companies focus oresponsible practices and firms’ financial outcomes
designing, advertising, pricing, and delivering dedhat revealing that incorporating such approaches iofply
are environmentally safe [32]. It is a crucial edemnof the chain activities not only boosts profitability buatiso
holistic marketing framework, especially relevamr f strengthens the organization's public image. Thhs,
industries that rely heavily on the physical enmim@nt, study proposes the following hypothesis:
such as agriculture, production, tourism, and Hypothesis H1: Green purchasing impacts economic
transportation, as environmental changes can #weaperformance.
these sectors. Numerous global businesses acroess/a

e
BY _N¢ Published by Acta Logistica, www.actalogistica.eu




Acta logistica - International Scientific Journal about Logistics
Volume: 12 2025 Issue: 4 Pages: 739-753 ISSN 1339-5629

Green supply chain and sustainable development performance: evidence from the agricultural
sector in the Mekong Delta
Tran Trung Chuyen, Phan Tran Xuan Trinh, Tran Thanh Huy

Hypothesis H2: Green manufacturing impacts Hypothesis H8: Internal environmental management

economic performance. impacts environmental performance.

Hypothesis H3: Internal environmental management Hypothesis H9: Environmental education impacts
impacts economic performance. environmental performance.

Hypothesis H4: Environmental education impacts Hypothesis H10: Green marketing impacts
economic performance. environmental performance.

Hypothesis H5: Green marketing impacts economic
performance. 2.10 Green supply chain and social performance

GSCM represents a vital direction in contemporary
2.9 Green supply chain and environmental supply chain practices, playing a crucial role ¢orgomic
performance activities. Its components encompass green pro@megm

Rupa & Saif [10] conceptualized GSCM as a joingreen marketing, internal environmental management,
initiative among stakeholders that seeks to rediee environmental education, and green recycling,faliich
ecological footprint associated with productioniaties influence social performance [21]. Assessing social
and end products. Recognized increasingly as araggic  performance presents difficulties because of theriently
and comprehensive approach, GSC practices aretiessesubjective and non-quantifiable aspects of socfatdbrs;
for achieving exceptional environmental performancdor example, evaluating how a supply chain inflec
They facilitate the reduction of environmental dgma customer satisfaction or community well-being remsaa
through the joint efforts of suppliers, manufactsre complex task [23]. Although the concept of sustaiea
distributors, and customers working together taniie  development encompasses economic, ecological, and
and prevent environmental issues [23]. A GSC i bosocial pillars, most existing research tends toleasjze the
economically viable and environmentally sustainahateit evaluation of ecological and financial outcomes][22
emphasizes green material purchasing, eco-friendyevertheless, some researchers indicated thaitaiiog
production processes, and internal environment&pcial aspects can enhance business performance
management while considering the potential costs agapabilities [34]. Furthermore, GSCs contributeitpasy
benefits for all supply chain participants [3,21]to socially sustainable orientations and cultural
Additionally, GSC processes help minimize waste angerformance, particularly in developed economiewels
emissions during production, transportation, aratipet  as in developing contexts [23,30]. Therefore, #tisdy
usage by implementing eco-design, eco-packagind, aputs forth the following hypothesis:

green marketing strategies [22]. These collectistions Hypothesis H11: Green purchasing impacts social
enable companies to lessen the negative enviromierperformance.
impacts linked to supply chain operations. Consetiye Hypothesis H12: Green manufacturing impacts social

GSCM is deemed essential for a company’s sustainatglerformance.

development and growth [34]. Overall, a GSC leawls t Hypothesis H13: Internal environmental management
enhanced environmental performance, particulartyutiph ~ impacts social performance.

environmental collaboration with customers. Thue t  Hypothesis H14: Environmental education impacts

study proposes the following hypothesis: social performance. o .
Hypothesis H6: Green purchasing impacts Hypothesis H15: Green marketing impacts social
environmental performance. performance.

Hypothesis H7: Green manufacturing impacts
environmental performance.

Green purchasing

Economic performance

Green Manufacturing

Internal Environmental Environmental performance

Environmental Education

Social performance

Green Marketing

Figure 1 Proposed research model

@ OB ~ 743~
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3 Methodology agricultural production, aquaculture) and sizes.G%

This study adopts a mixed-methods research desigHVIES). _ _
integrating qualitative and quantitative approaches  Data analysis was performed using SPSS 26.0 for
investigate the relationship between GSCM anaescrl_ptlve statistics and SmartPLS 3.0 for stmattu
sustainable development performance in the aguicailt €quation modeling (PLS-SEM). The measurement model
sector of the Mekong Delta, Vietnam. The explosatorwas evaluated for reliability an_d Va|lldlt)./. through
phase was conducted using semi-structured disaisssiéronbach’s alpha (CA), composite reliability (CR),
with 10 agricultural specialists and regional basm average variance extracted (AVE), and the Hetetotra
executives to uncover critical GSCM elements infeieg  Monotrait (HTMT) ratio. All constructs met the tisteolds
financial outcomes, ecological impact, and societdCA, CR>0.7; AVE > 0.5; HTMT < 0.85). The strucail
contributions. These insights informed the develepnof Model was assessed using path coefficients, Résatund
the research model and measurement scales. Théffect sizes, with model fit determined by Startized
quantitative phase employed a structured questianna Root Mean Square Residual (SRMR < 0.08) and Normed
designed based on validated scales from prioratitee  Fit Index (NFI > 0.8). A bootstrapping procedure
[22,34], using a 5-point Likert scale to assess RSCemploying 5,000 iterations was implemented to eatalu
practices and performance outcomes. the validity of the proposed hypotheses (p < 0.0&)eby
Data were collected from agricultural businesseién €nhancing the reliability of statistical conclusson
Mekong Delta, focusing on firms with experience in
GSCM implementation. A pilot survey with 50 busises 4  Results
was conducted to refine the questionnaire fortylaand 4.1  Sample description
reliability. The final survey, administered bothprrson In terms of gender distribution, Table 1 showséhier
and online via Google Forms, yielded 219 responsks, almost an equal number of male and female resposiden
which 211 were valid after data cleaning. The propo  In detail, 54.0% were male and 46.0% were femaltes T
of samples collected in the Mekong Delta provinseas equal number of male and female survey participants
follows: An Giang (11.4%), Bac Lieu (6.6%), Ben Treindicates that the results are not gender-biasesriang
(3.8%), Ca Mau (7.6%), Can Tho (11.8%), Dong Thathat a wider variety of perspectives are represerSech
(4.3%), Hau Giang (10.0%), Kien Giang (10.0%), Lémg a gender balance can be seen as an advantagesinidiye
(7.1%), Soc Trang (0.5%), Tien Giang (10.4%), TialV given that both men and women play an active rotess
(10.4%), Vinh Long (6.2%). Random sampling ensurethe supply chain in this Mekong Delta agricultural
representativeness  across enterprise types  (eigdustry.

Table 1 Descriptivetatistics of theresearctsample (N = 211

Variables Values Frequency Percent

Male 114 54.C

Gender Femall 97 46.
Staff in charg 31 14.7

Position Team leader/Supervis 41 19.¢
Middle manager 90 42.7
Senior executiv 4¢ 23.2
Less than 5 yee 7 3.8

. From 5 to 10 yea 62 29.¢

Work experience From 11 to 15 yea 8g 407
More than 15 yea 57 27.C
Agrlcultgral production and 175 408
processing

Type of enterprise Forestry production  and 88 20.5
exploitatior
Aquacullture and seafood 162 378
processin
Other types of enterpris 4 0.¢
Fewer than 100 employe 10¢€ 50.2

Enterprisesize From 100 to 200 employees 79 37.4
From 201 to 1,000 employe 21 10.C
More than 1,000 employe 5 2.4

Job position: The survey sample reveals that thadtse managers and Senior leaders. This distribution tfits
are: Staff in charge (14.7%), Team leaders/supanwis rationale for the research area of GSC and sustaina
(19.4%), Middle managers (42.7%), and Senior leadetdevelopment, as this designation often has thd fag
(23.2%). The Majority of this at 65.9% is Middle over the implementation of green strategies.
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The distribution of work experience is fairly unifio:  associated with their respective underlying comssiu
less than 5 years (3.3%), 5-10 years (29.4%), 1§edfs thereby affirming the representativeness of the
(40.3%), and over 15 years (27.0%). A large portoidthe measurement instruments. Several indicators stantd o
respondents (67.3%) have over 10 years of expesienavith high factor loadings, such as GR2 (0.914 -
which suggests many people in the sample are seésoSponsoring environmental events), GR3 (0.913 — tipgla
professionals with significant insight into suppthain environmental issues on the website), EE3 (0.910 —
topics and sustainable development. However, thHenvironmental training programs), and GR4 (0.911 -
percentage of respondents with experience belewBry Green image campaigns), highlighting the importate
small (3.3%), which may lead to the opinions of ygu these activities play in measuring the concept&iafen
employees, who can provide them with different apia  Marketing and Environmental Education.
on environmental and sustainable initiatives and The results in Table 2 indicate that all variabtethe
technologies, being concealed. model, GP, GM, IE, EE, GR, EP, EN, and SP, havea@a\

Type of Enterprise: The sample includes enterpris€2R values exceeding the minimum threshold of 0.7.
operating in the following sectors: agriculturabguction Specifically, the CA values range from 0.862 (GM) t
and processing (40.8%), forestry production an@.942 (GR), demonstrating that the internal coasisy of
exploitation (20.5%), seafood processing (37.8%i a the measurement scales is very good. The CR veduge
other types of businesses (0.9%). This distributiofom 0.898 (GM) to 0.956 (GR), confirming that the
appropriately reflects the economic characteristicthe composite reliability of the scales meets the negli
Mekong Delta region, where agriculture and aquacelt standard. These results indicate that the develepalgs
play a dominant role. exhibit high consistency and are appropriate foasneng

Enterprise Size: The enterprise sizes are categbrizthe concepts in this study.
into four groups: fewer than 100 employees (50.2%), The combined findings indicate that the AVE scdoes
between 100 and 200 employees (37.4%), betweear2D1 every construct are above the acceptable minimuomeva
1,000 employees (10.0%), and more than 1,000 ereptoy of 0.5, with values spanning from 0.638 (GM) to (B8
(2.4%). This distribution shows that the samplarisiarily  (GR). This demonstrates that the indicators withach
composed of SMEs, with 87.6% of the businessesbavivariable explain the corresponding latent constiel,
fewer than 200 employees. This aligns with the @ctuensuring the model's convergent validity. Notabilye
business landscape in the Mekong Delta, wherariable Green Marketing (GR) has the highest Adie
agricultural enterprises are mostly SMEs. Howetlee, (0.813), indicating that indicators such as voluhta
proportion of large enterprises (over 1,000 empmayaes providing environmental management information,
relatively low (2.4%), which may limit the represation sponsoring environmental events, updating environate
of the role large firms play in GSCM and sustaipablissues on the website, promoting green image camgai
development, as these companies often posses®rgreand focusing on environmentally friendly products

resources to implement green practices. effectively reflect the concept of GM in this study
The VIF values of all indicators range from 1.454
4.2 Measurement model evaluation (GM3) to 4.757 (GR4), remaining well under the

The study evaluates the consistency and constrgammonly accepted cutoff of 5.0, which suggests the
soundness of the measurement framework by thorpugldbsence of significant multicollinearity among iatiors
analyzing key metrics such as factor loadings, AR, Wwithin the same construct or between latent vagsbl
and CA. The model is considered acceptable if siotof However, some indicators within the GR variablevsho
loadings are at least 0.7, the AVE is above 0.9, tie relatively high VIF values, such as GR4 (4.757),3GR
values for CR and CA exceed 0.7. (4.429), and GR2 (4.148). This suggests that indisdike

The analysis results indicate that all indicatodsilsit green image campaigns, updating the website on
factor loadings above the accepted threshold of 0.gnvironmental issues and sponsoring environmewsts
ranging from 0.752 (IE3) to 0.914 (GR2), except@\6 may be highly correlated with one another, reflegtihe
and EE1, which fell below the required level andrave fact that green marketing activities in the agtioxl sector
consequently removed from the structural framewdhks of the Mekong Delta are often implemented
demonstrates that the chosen indicators are closéiynultaneously.

Table 2 Measurement model evaluation

Variables Indicators Factor CA CR AVE VIF
Loading

GP1. Provide suppliers with technical design specifications, including 0.768 1.768
environmental requirements for the purchased items '
GP2. Acquired products are free from ecologically detrimental elements,

Green plg}c,hasmg‘ including lead and other substances considered toxic or hazardous to the 0.816 0.894 0.922 0.704 2.234
environment
GP3. Conduct environmental assessments of the supplier’s internal 0.908 3.295
management
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GP4. Require suppliers to use environmentally friendly packaging

(biodegradable and non-harmful) 0.847 2.350
GP_S. _Matenals are transported using fuel-efficient vehicles to reduce 0.850 2376
emissions
GM1. Supervise and manage ecological contaminants, including waste
. 0.776 1.981
discharge
GM2. Reduce noise pollution during the production process 0.753 1.857
Green GM3. Control hazardous substances during production and the 0.862 0.898 0.638
. L : 0.779 1.454
Manufacturing — exploitation of available resources.
GM GM4. Design processes focused on minimizing energy and natural 0.840 2561
resource consumption ’ ’
GMS. Recycle and reuse/recover materials, waste, or defective but
. X 0.841 2.693
valuable products in the production sector
IE1. Commitment of senior managers to GSCM 0.817 1.761
IE2. Support from middle managers for GSCM 0.842 2.347
Internal IE3. Cross-functional collaboration to achieve environmental
Environmental . ° 0.752  0.877 0.909 0.666 1.974
management — [E improvements
IE4. Organizing workshops to raise environmental awareness 0.868 2.444
IES. Creating environmental reports for internal assessment 0.797 2.034
Environmental = EE2. Natural environment workshops for senior executives/managers 0.895 2.593
Education—EE  EE3. Environmental training and education programs for managers and 0910 2487
staff ) 0.874 0.922 0.798
EE4. Participation in government-sponsored natural environment 0.875 2111
programs
Green Marketing — GR1. Regularly and voluntarily provide customers and organizations with
) < . 0.890 3.571
GR information about environmental management
OGrl;ﬁI.liZ;Ii);?Ssor environmental events/collaborate with ecological 0914 4148
GR3. Periodically update the website with environmental issues 0.913 0.9420.956 0.813 4.429
GR4. Promote green image campaigns 0.911 4.757
GRS. Consider eco-friendly products as a factor that drives customer
o 0.879 3.010
purchase willingness
Economic EP1. Reduce/Minimize the cost of purchasing raw materials 0.851 2.370
performance — EP  EP2. Reduce/Minimize energy consumption costs 0.855 2.420
EP3. Reduce waste treatment and disposal costs 0.872  0.907 0.931 0.730 2.645
EP4. Reduce fines for violating environmental regulations 0.824 2.181
EPS5. Reduce waste management costs 0.868 2.706
Environmental ENI1. Reduce the emission of hazardous chemicals into air and water 0.873 2.828
performance — EN EN2. Reduce waste and recycle materials during the production process ~ 0.848 2.469
EN3. Enhance the company’s environmental reputation 0.840 0.892 0.921 0.700 2.356
EN4. Reduce the frequency of environmental accidents/incidents 0.855 2.464
ENS. Reduce the consumption of harmful/toxic/hazardous materials 0.763 1.821
Social performance SP1. Employee health and workplace safety 0.829 1.988
- SP SS;’OZI.TS)Contrlbutlons to social investment projects (education, culture, 0.847 2097
SP3. Enhancement of public health and safety 0.889 0.878 0.916 0.732 2.708
SP4. Minimization of the adverse impacts of products and processes on 0.856 2296

the local community

Table 3 presents the model fit indices, includingstimated model is 3.926, significantly higher tiiaait of
SRMR, d_ULS, d_G, Chi-Square, and NFI, comparireg ththe saturated model (2.219). The d_ULS measures the
Saturated Model and the Estimated Model. The SRM#&isparity between the actual and estimated covegian
value of the estimated model is 0.075, which i®Wwahe matrices based on the unweighted least square®deth
commonly accepted threshold of 0.08 in SEM. Thikigh d_ULS value in the estimated model suggesteso
indicates a minor deviation between the actual ardbgree of discrepancy between the actual data laad t
estimated covariance structures, implying an aetd#pt theoretical model. However, since there is no $jeci
model fit. Compared to the saturated model (SRMR threshold for evaluating this index, it should biipreted
0.056), the SRMR value in the estimated model sh@wsalongside other fit indicators. The d_G value foet
modest increase, which is reasonable given thatatatl estimated model is 0.995, compared to 0.808 in the
models typically demonstrate superior fit owinghe lack saturated model. The d_G index assesses the géometr
of imposed structural restrictions. The d_ULS indéthe discrepancy between the model and the data. A @dl@ev

s

Published by Acta Logistica, www.actalogistica.eu




Acta logistica - International Scientific Journal about Logistics

Volume: 12 2025 Issue: 4 Pages: 739-753 ISSN 1339-5629

Green supply chain and sustainable development performance: evidence from the agricultural
sector in the Mekong Delta
Tran Trung Chuyen, Phan Tran Xuan Trinh, Tran Thanh Huy

close to 1.0 indicates a certain level of diffeebetween larger sample sizes. The NFI of the estimated madel
the estimated model and the observed data but memap.807, slightly lower than that of the saturateddeio
within an acceptable range. The Chi-Square valuhef (0.820). NFI measures the improvement of the model
estimated model is 1134.394, higher than that ef ttcompared to the null model. An NFI val®.9 is typically
saturated model (1057.082). In SEM analysis, thé Clronsidered good, while values between 0.8 and @9 a
Square tends to increase with more complex models @eemed acceptable.

Table 3 Modefit analysis
Saturated M odel

Estimated M odel

SRMR 0.05¢ 0.07¢
d_ULS 2.21¢ 3.92¢
d_G 0.89¢ 0.99¢
Chi-Square 1057.08: 1134.39.
NFI 0.82( 0.807
The results of discriminant validity testing usittge demonstrates  satisfactory  discriminant  validity.

HTMT indicate that the conceptual constructs in th8pecifically, the square roots of the AVE, showonal the
research model meet the acceptable reliabilitystiolel.  diagonal, are consistently greater than the cdmela
Table 4shows that all HTMT values are below the cut-oftoefficients between each respective construcaiinther
point of 0.85, except for the EN and SP pair, whicklements within the model. This indicates a clear
recorded a value of 0.818. This finding demonssréib@t  distinction between the variables. For instance,sttuare
the measurement variables in the model represstitati root of the AVE for EE is 0.893, exceeding its etations
concepts, with no evidence of content overlap. @lighe  with other variables, such as 0.297 with EN an@®with
results confirm the validity of the measurement eipd EP. Overall, these findings confirm that the mauelets
making it appropriate for use in structural analytsi test the Fornell-Larcker Criterion, reinforcing the \dity and
the proposed research hypotheses. reliability of the proposed research framework.

Based on the analytical results using the Fornell-
Larcker Criterion, as shown iTable 5 the model

Table 4 Heterotra-Monotraitratio (HTMT

EE EN EP GM GP GR IE SP
EE
EN 0.33:
EP 0.48: 0.58¢
GM 0.05¢ 0.25: 0.11¢
GP 0.23i 0.41% 0.41% 0.06¢
GR 0.091 0.47¢ 0.34¢ 0.07¢ 0.08:
IE 0.30: 0.44: 0.50¢ 0.07( 0.60¢ 0.04¢
SP 0.37: 0.81¢ 0.63i 0.23¢ 0.36( 0.45¢ 0.41¢
Table 5 Forne-Larckercriterion
EE EN EP GM GP GR IE SP
EE 0.89:
EN 0.297 0.83i
EP 0.43: 0.52¢ 0.85¢
GM -0.011 0.23¢ -0.08: 0.79¢
GP 0.21¢ 0.37¢ 0.381 0.01: 0.83¢
GR -0.07¢ 0.43¢ 0.321 0.05¢ -0.057 0.90:
IE 0.267 0.41% 0.46: 0.02¢ 0.57¢ -0.021 0.81¢
SP 0.33( 0.72¢ 0.567 0.22¢ 0.32¢ 0.41¢ 0.38¢ 0.85¢

R2 reliability refers to the proportion of variancethe
endogenous variables that is explained by the exage
variables. The R? values range from 0 to 1, whatees
closer to 1 indicate a better model fit. ConsegyemR?
serves as a key indicator of the relationships eetwatent
variables in the model and is a critical metricdwaluating
structural models [35]. In this study, the R? valueflect a

strong explanatory power of the model for the delpan
variables. Specifically, the R? values for EN (BR9EP
(0.421), and SP (0.457) are within the medium ghhi
range. This suggests that the variables in the mode
effectively account for a substantial portion ofe th
variability in environmental performance, economic
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efficiency, and sustainable development in agnicalt
enterprises in the Mekong Delta region.

Table 6 R Squa

R Square R Squar e Adjusted
EN 0.49¢ 0.48¢
EP 0.421 0.41(
SP 0.45% 0.444

The f-square statistic measures the extent to waicheffect. Table 7 shows that the variable GR hasntbet
particular exogenous variable contributes to thedR#e of prominent and significant impact on EN (0.421), EP
an endogenous construct. In other words, it evaduabw (0.242), and SP (0.354), indicating that building
much of the previously unexplained variance becomesistainable relationships among supply chain pertisea
explained when the predictor is included in the elods key factor. Some variables such as EE and GP éxhibi
presented in Table 7, the f2 value serves as dcaittd of moderate effects, reflecting their supportive rafe
effect size. F-square value above 0.35 signifidarge achieving performance objectives. Variables likealkd
effect, values between 0.15 and 0.35 indicate aiumed GM — SP show minor effects, highlighting the need for
effect, those between 0.02 and 0.15 reflect a seffdtt, further investment and innovation to enhance prakti
and values below 0.02 are regarded as having nifisant  effectiveness.

Table 7 f Squal

EE EN EP GM GP GR IE SP
EE 0.09:¢ 0.25- 0.12¢
EN
EP
GM 0.08- 0.01¢ 0.07-
GP 0.06: 0.16¢ 0.031
GR 0.421 0.24: 0.35¢
IE 0.071 0.06(
SP

GP1

-
GP2 ‘_20.508 =
25.134 =
GP3 458769 — ==
34028 ) Ty
GP4 43.450 I
. EP3
/

a% EP4
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Figure 2 Structural equation modeling using PLS-SEM
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The hypothesis testing results indicate that the
components of GSCM have a significant impact on the
sustainable performance of agri-businesses in thieol
Delta. Specifically, 14 out of 15 relationships are
statistically significant (P < 0.05), confirming eth
appropriateness and practical relevance of theogsexp
research model. Among these factors, GR demonstiate
strongest influence across all three performance
dimensions: EP, EN, and SP, with path coefficierfts
0.370, 0.462, and 0.441, respectively. EE also splay
crucial role, particularly in enhancing EP (0.34@d SP
(0.273) (Table 8).

In contrast, GM does not exhibit a statistically
significant effect on economic performance (P =68)0
although it contributes positively to EN and SPhébt
factors, such as GP and IE, show positive but
comparatively weaker impacts. Overall, the findings
highlight the pivotal role of green marketing and
environmental education in promoting sustainable
development.

Although the relationship GM -> EP has a P-value of
0.068 (> 0.05) and a path coefficient of -0.11@, alathor
still chooses to retain this relationship at thel O.
significance level for the following reasons:

» First, in social and economic research, especially
in exploratory studies such as those on GSCs and
sustainable development, it is common to adopt a
statistical significance level of 0..r = 0.1) to
identify potential relationships, rather than=
0.05. This approach aligns with the scope of this
study, which is conducted in a novel context with
limited data, such as the agricultural sector @& th
Mekong Delta, where research on GSCs remains
relatively new. With a P-value of 0.068, the GM -
> EP relationship is statistically significant ket
a = 0.1 level, suggesting there is a 90%
probability that this relationship did not occur by
chance.

e Second, GM in this study is defined to include
activities such as pollution reduction (GM1,
GM2), hazardous waste control (GM3), energy
saving (GM4), and recycling (GM5). According
to GSC theory, green manufacturing practices are
expected to improve economic performance (EP)
by reducing long-term costs (e.g., energy and
waste treatment costs) and minimizing penalties
related to environmental regulation violations
(EP4). Although the path coefficient for GM ->
EP is negative (-0.112), this does not necessarily
negate the theoretical relevance of the
relationship. The negative coefficient may reflect
that in the short term, implementing green

manufacturing requires high initial investments
(e.g., purchasing clean equipment, staff training),
which could temporarily impact economic
performance negatively. However, in the long
run, these practices are likely to generate
significant economic benefits. Retaining the GM
-> EP relationship at the 0.1 significance level
allows the study to further explore the mechanism
of this impact rather than dismissing it entirely.
Third, the agricultural sector in the Mekong Delta
faces numerous environmental challenges (such
as pollution from fertilizers, pesticides, and
aquaculture) and economic pressures (including
high production costs and market competition).
GM practices, such as pollution reduction and
recycling, can help businesses lower waste
treatment costs (EP3), save energy (EP2), and
reduce environmental penalties (EP4), thereby
improving economic performance in the long run.
A P-value of 0.068 indicates that the GM -> EP
relationship shows potential significance,
especially considering that SMEs in the Mekong
Delta (accounting for 87.6% of the research
sample, according to Table 1) often have limited
resources to implement green manufacturing. The
negative coefficient (-0.112) may reflect the
reality that the initial costs of implementing GM
(e.g., investing in clean technologies) outweigh
the immediate economic benefits. However, this
does not imply that the relationship is
unimportant. Retaining this relationship at the 0.1
significance level encourages further research
into how to reduce the implementation costs of
GM and, in turn, optimize its economic benefits.
Fourth, the study sample size of N = 211 is
relatively small for structural equation modeling
(SEM), particularly with a complex model that
includes multiple latent variables (GP, GM, IE,
EE, GR, EP, EN, SPith a small sample size,
statistical tests (such as T statistics) may lack
sufficient power to detect significant relationships

at the 0.05 level, leading to the risk of eliminating
potentially meaningful relationships. The P-value

of 0.068 is very close to the 0.05 threshold, &nd i
the sample size were larger (e.g., N = 300-400),
the GM -> EP relationship might reach statistical
significance at the 0.05 level. Therefore, retainin
this relationship at the 0.1 significance level is
reasonable to avoid overlooking a potentially
meaningful relationship in the context of a small
sample.
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Table 8 Mean, STDEV, T-Values, P-Values

. . Original Sample  Standard Deviation T Statistics .
Relationship Sample(0)  Mean (M) (STDEV) (IO/STDEV)) P Values Hypothesis Results
GP-> EF 0.16¢ 0.16¢ 0.08( 2.10¢ 0.03¢ H1 (Acceptec
GM -> EP -0.110 -0.112 0.06( 1.827 0.06¢ H2 (Acceptec
IE -> EF 0.28: 0.287 0.07: 3.88¢ 0.00( H3 (Acceptec
EE-> EF 0.34¢ 0.35( 0.04¢ 7.20% 0.00( H4 (Acceptec
GR->EF 0.37( 0.36¢ 0.05¢ 6.66: 0.00( H5 (Acceptec
GP-> EN 0.22¢ 0.22¢ 0.071 3.14( 0.00: H6 (Acceptec
GM -> EN 0.20: 0.20¢ 0.04: 4.75: 0.00( H7 (Acceptec
IE -> EN 0.22¢ 0.22¢ 0.07¢ 3.09¢ 0.00:2 H8 (Acceptec
EE->EN 0.22¢ 0.22% 0.04% 4.78( 0.00( H9 (Acceptec
GR->EN 0.46: 0.46( 0.05¢ 8.37¢ 0.00( H10 (Acceptec
GP-> SF 0.16¢ 0.16¢ 0.067 2.467 0.01¢ H11 (Acceptec
GM -> SF 0.19¢ 0.201 0.04% 4.21¢ 0.00( H12 (Acceptec
IE -> SF 0.21¢ 0.22: 0.067 3.28: 0.001 H13 (Acceptec
EE-> SF 0.27: 0.27: 0.04% 5.86¢ 0.00( H14 (Acceptec
GR-> SF 0.441 0.43¢ 0.06¢ 6.91% 0.00( H15 (Acceptec
5 Discussion The model showed an acceptable fit (SRMR = 0.075,

The research results confirmed the important rbtaeo  NFI = 0.807), and the R Square values (EN: 0.498, S
GSC in promoting Sustainable Development Performan®-457, EP: 0.421) indicated that the model explaites
(SDP) across three aspects: Economic Performarie (Evariation in sustainable performance aspects well,
Environmental Performance (EN), and Social Perforea €specially environmental performance. However, fhe
(SP) in the agricultural sector of the Mekong DeltaSquare of EP (0.421) is the lowest, indicating thate are
Specifically, 14 out of 15 relationships in thegash Many other factors beyond the GSC affecting economi
model showed statistical significance at the 0@gl, Performance, such as market prices or the financial
except for the relationship between Green Manufangu Capacity of businesses. This result is consistettt the
(GM) and EP (P = 0.068). However, this relationshigs ~reality in the Mekong Delta, where the agricultusattor
retained at a significance level of 0.1, consisteith faces significant economic pressures (high prodocti
exploratory studies in the social and economicdfiel COsts, market competition) and environmental chgks
Green Marketing (GR) stood out with the strongestdct (pollution from fertilizers, aquaculture), makingt i
on all three aspects (EN: 0.462, SP: 0.441, EP1(),3 necessary for green practices to take time to brlagr
emphasizing that activites such as sponsorif@conomic benefits.
environmental events, updating environmental infdfan
on websites, and building a green image can sigmify 6 Managerial implication and theoretical

promote sustainable development outcomes in theoltek contribution
Delta, where awareness of environmental protecon  Managerial Implication: This study provides several
Increasing. practical implications for agricultural businessasthe

The relationship GM -> EP shows a negativeyiekong Delta in adopting GSCs to promote sustaiabl
coefficient (-0.112), which may reflect the facatfSMES  development. First, given the strong impact of @ree
in the Mekong Delta (which make up 87.6% of theg@n  Marketing (GR) on all three performance aspects, (&
face high initial investment costs when adoptingedr EpP) businesses should invest in green marketitgjtaes
manufacturing, such as purchasing clean equipment §,ch as sponsoring environmental events, buildiggan
training employees, leading to a temporary negatiymct  prand image, and promoting eco-friendly productsese
on economic performance. However, GM still has afforts not only enhance environmental reputatiohabso
positive impact on EN (0.203) and SP (0.198), aiest  strengthen economic and social benefits, especily
with previous studies [22,23], demonstrating the#ed consumers are increasingly concerned about green
manufacturing is crucial in minimizing pollution @n products [6]. Second, Environmental Education (E&) a
enhancing community safety. In addition, factorshses significant impact on both EP and SP. Therefore,
Environmental Education (EE) and Internal Environie pysinesses should organize environmental training
(IE) also showed significant positive impacts, jgatrly  programs for employees and managers to raise agszen
EE with EP (0.349) and SP (0.273), emphasizing thghd promote sustainable behaviors, thereby impgovin
environmental education can raise awareness apgonomic and social performance. Third, althougee®r
encourage sustainable behaviors, thus improving@o®  Manufacturing (GM) does not exhibit a statistically
and social performance. This result reinforces th§gnificant effect on EP at the 0.05 level, mainitag this
viewpoint of Bibi et al. [28] that environmentalution relationship at the 0.1 level suggests the longrter
is an essential tool for building a sustainableesgc potential of green production. Enterprises should

e
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collaborate with the government to receive supf@d., improve the robustness of the results. This stuatyonly

subsidies, tax incentives) to reduce initial costsen provides a scientific foundation for encouragingibhasses

implementing GM, thereby optimizing future economido adopt GSCs but also contributes to efforts tdwar

benefits. Finally, the government and organizationthe achieving sustainable development goals in Vietnam,

Mekong Delta should develop specific support peB¢i particularly in the context of the country's neteze

such as subsidies for clean technology or techtraiaing, emissions target by 2050.

to encourage SMEs to adopt GSCs, contributing to
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