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The study investigates the determinants and impacts of green supply chain management
(GSCM) in Vietnam’s food processing sector, an industry characterized by rapid growth and
increasing environmental pressure. From a survey of 103 firms, the research employs regression
analysis to investigate the effects of technological capability, human resource capability, and
institutional pressure on GSCM implementation, as well as the influence of GSCM on aspects
regarding economic, environmental, and social. The results reveal that institutional pressure
is the most significant driver of GSCM implementation (f=0.356), followed by technological
capability and human resource capability. Furthermore, GSCM significantly enhances firm
performance, with the strongest effect observed lied in environmental outcomes (=0.563).
Despite the growing research on GSCM, existing studies have mainly focused on developed
economies or general manufacturing sectors, leaving a great gap in empirical evidence
regarding the food processing industry in developing economies.

These findings support the sustainable perspective, suggesting that environmental practices
simultaneously improve operational efficiency and competitiveness. The paper contributes
to literature by providing empirical evidence from a developing country and offers practical
implications for policymakers as well as firms seeking to promote sustainable supply chain
transformation.
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in 2024 with annual average growth rate of 7-10%
(Chi & Huyen, 2025), reflecting its expanding role

1. Introduction

Sustainable development has become a crucial
priority for both industries and governments in
recent years. As a developing economy, Vietnam has
guaranteed to attain net-zero carbon emissions by
2050, positioning substantial pressure on main sectors
to shift toward greener production. Food processing
segment is considered one of these industries due to its
significant contribution to economic growth progress.

Recent report indicates that the industry reached
an estimated value of approximately USD 79.4 billion
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in both domestic and export markets. However, this
industry is associated with huge water consumption,
intensive energy usage and great waste creation.
The growing demand from international markets for
environmentally production and stricter environmental
regulations has further strengthened the necessity for
using sustainable practices within supply chain.

The strategy of using green supply chain
management (GSCM) enables firms to enhance
operational effectiveness while reducing
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environmental impacts across the entire value
chain. By integrating environmental considerations
into procurement, production, distribution, and
consumption activities, green supply chains
contribute to both corporate competitiveness and
broader sustainability objectives.

Regarding food processing industry, production -
distribution - consumption activities continue to follow
primarily linear models, with insufficient integration
among raw material suppliers, manufacturers, logistics
providers, and distribution systems. This structure leads
to resource inefficiency, higher operating costs, and
increased environmental burdens, hence undermining
long-term competitiveness and sustainability.

Existing limitations include the absence of unified
green supply chain standards, inadequate incentive
mechanisms for enterprise-level transformation, low
adoption of environmentally friendly technologies,
and fragmented policy support frameworks. These
obstacles highlight the need for systematic research
that evaluates the recent state of green supply chain
execution as well as proposes solutions tailored to
the specific conditions of Vietnam’s food processing
industry.

This study directs to tackle these challenges by (1)
analysing the determinants of GSCM implementation,
(2) evaluating the impact of these factors on firm
performance, and (3) providing policy and managerial
implications for sustainable development.

2. Literature review
2.1. Green supply chain management

Green Supply Chain Management (GSCM) is an
approach that incorporates environmental attention
into supply chain activities, including eco-friendly
production, green procurement, and reverse logistics.
In terms of economic and environmental outcomes,
GSCM contributes to social sustainability, including
improved corporate reputation, stakeholder trust, and
employee well-being. These impacts are increasingly
recognized as critical components of long-term
sustainable strategies (Handoyo, 2024). Later studies
emphasize that implementing GSCM methods reduces
environmental impacts and improves operational
efficiency and competitive advantages.

In recent years, industry 4.0 technologies with the
emerging of Internet of Things (IoT), Al, big data, have
enhanced the firms’ ability to control and optimize
resource utilization in real time, thereby reinforcing the
effectiveness of green logistics systems (Challouf et al.,
2025). Besides, further evidence suggests that research
on GSCM has increasingly focused on barriers, drivers,
as well as green innovation, indicating a shift toward
more systemic approaches (Cheng et al., 2024).
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2.2. Determinants of GSCM implementation

Firstly, technological capability is identified as a
crucial element of GSCM adoption. Empirical studies
show that firms with higher digital maturity are
more likely to apply green supply chain successfully
(Sundarakani et al., 2024). Indeed, advanced digital
systems allow enterprises to reduce waste, optimize
logistics operations, and monitor environmental
performance effectively.

The second key element is human resources.
Environmental awareness, training, and managerial
commitment considerably influence the employment
of GSCM. As stated by Gelagay & Werke (2024),
skilled employees are better equipped to apply
eco-friendly procedures and adapt to sustainability
requirements.

Furthermore, institutional pressure is also should be
considered, that suggesting how organizations respond
to regulatory and market demands. In developing
countries, government policies, international standards,
customer expectations are major drivers of green
supply chain employment. Mentioned by Nguyen et
al. (2025), institutional pressure often has a stronger
influence than internal capabilities, specifically in
export-oriented industries where compliance with
global standards is compulsory.

2.3. Green supply chain practices in food processing
industry

Food processing industry has attracted more
attention in GSCM research due to its remarkable
environmental footprint and complex supply chain
structure. Recent studies highlight that integrating
green logistics into food supply chains can significantly
reduce environmental risks while maintaining product
quality and safety (Chen et al., 2024).

Unlike other manufacturing industries, food
supply chains are highly sensitive to the perishable
nature of products, strict safety requirements. To
address these issues, the cold-chain logistics system
is an effective approach in minimizing food loss and
environmental impacts. As mentioned by Jaelani et al.
(2025), advanced cold-chain solutions not only ensure
product freshness but also mitigate waste and energy
consumption across the supply chain. In addition,
collaborating with upstream suppliers and downstream
distributors can ensure traceability, quality assurance,
and compliance with environmental standards.

Furthermore, the adoption of GSCM in the food
processing sector is increasingly supported by digital
technologies. To be more specific, [oT and data analyses
enable real-time temperature monitor, transportation
conditions, and emissions control, thus enhancing both
operational efficiency and environmental performance
(Muniba et al., 2026).
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Despite possible advantages, empirical evidence
states that the utilization of GSCM in food processing
industry are uneven. According to Samad et al.
(2021), large export-oriented firms are generally
more proactive in implementing green practices due
to stronger regulatory pressure and international
market requirements, whereas small and medium-
sized enterprises confront greater constraints related
to financial capacity, technological access, and
managerial expertise.

2.4. Barriers to green supply chain development in
developing economies

As mentioned by Jaelani et al. (2025), the lack
of infrastructure and technological readiness such as
inadequate cold-chain logistics remain the primary
challenges in adopting green solutions. Numerous
developing countries have fragmented logistics
systems and limited access to advanced technologies,
which restrict their ability to implement efficient green
practices.

Secondly, financial constraints are also a major
barrier. The large investment required for green
technologies, including energy-efficient equipment
and digital monitoring systems, discourages firms
from utilizing GSCM practices (Muniba et al., 2026).
This is further exacerbated by limited access to green
financing and government support.

Institutional and policy-related difficulties are
equally important. Weak enforcement of environmental
regulations, fragmented policy frameworks, and limited
coordination among government agencies reduce
incentives for firms to adopt green solutions (Nguyen
et al., 2025). These obstacles are specifically noticed
in transitional economies, where rapid industrial
development often outpaces the establishment of
effective environmental governance mechanisms.

Additionally, the complexity of food supply
chains poses significant challenges for green methods
implementation. The multi-tier of global food supply
networks makes coordination difficult and increases
the risk of inefficiencies. Recent analyses emphasize
that supply chain complexity can hinder the use of
sustainable practices, particularly when stakeholders
have conflicting priorities (Mohseni et al., 2022).

Finally, cultural and organizational conflict to
change remains a persistent obstacle. Enterprises
may concentrate on short-term economic gains rather
than long-term sustainable goals, especially in highly
competitive markets.

2.5. Research gap
Although research related to GSCM has expanded

over the past decade, several significant gaps remain.
First, most studies have primarily focused on developed
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economies, where environmental awareness and
technological infrastructure are advanced. By contrast,
empirical evidence from developing countries is
limited, including food processing industry.

Second, existing research has emphasized on
conceptual models or qualitative cases, with lack of
use quantitative methods to recognize the relationships
between sustainability and GSCM practices outcomes.
The inadequate statistical analysis restricts the ability
to provide robust policy implications.

Moreover, while some studies have explored
how digital technologies facilitating sustainability,
there is a lack of analysis combining technological,
organizational, and institutional factors within a unified
analytical framework. Specifically, the interaction
between policy support, human resource and digital
readiness in shaping GSCM utilization has not been
fully addressed.

In addition, the features of food processing
industry include high quality standards, perishable
inputs, complex logistics requirements, particularly
cold-chain infrastructure. Nevertheless, there is little
attention from current research to this sector, with
insufficient studies examining opportunities and
challenges of using green logistics in this context.

Thereby, it is necessary to investigate the adoption
of green supply chain methods in Vietnam’s food
processing industry, evaluate environmental and
economic influences, recognize critical Dbarriers
and factors affecting the conversion to sustainable
logistics process. By combining theoretical synthesis
with empirical analysis, the paper seeks to deliver
insights that are both academic relevant and practically
applicable.

3. Research methodology
3.1. Sample selection

This paper uses sampling approach combining
stratified, purposive, and convenience techniques to
ensure both representativeness and feasibility in data
collection. The stratified sampling was employed
based on firm size (small, medium, and large firms) and
geographical area to represent structural differences
across Vietnamese food processing sector. To be more
detailed, the survey enterprises are distributed with the
proportion as large firms 34%, medium firms 41% and
small firms 25%.

Besides, purposive sampling aims to select
respondents with relevant expertise and authority in
green supply chain activities. These include senior
managers, department heads, and officers who are
directly participated in logistics and environmental
management. The respondent structure is described as
below:



Table 1. Respondent structure

Position Percentage
Directors / Vice Directors 27.2%
Department Managers 43.7%
Technical / Environmental Officers 29.1%

Finally, the use of convenience sampling facilitates
the access to firms due to data availability constraints,
which is a common challenge in emerging economy
research contexts. To mitigate potential bias because
of this barrier, the sample was strictly filtered to
ensure respondents held senior managerial or technical
positions with direct oversight of sustainable activities.
Second, the use of stratified sampling across firm sizes
(Large: 34%, Medium: 41%, Small: 25%) ensured that
the findings are not skewed toward a single enterprise
category but reflect the diverse structure of Vietnam’s
food processing field.

3.2. Sample size

There are 103 wvalid responses from food
processing enterprises across Vietnam. Although this
size seems to be modest, it is considered acceptable
for regression-based analysis. As stated by Hair et al.
(2019), the minimum sample size should be at least
5-10 observations per variable. This study contains
6 main variables, the required size ranges from 30
to 60 observations, thus the current sample (n=103)
satisfies statistical requirements. Moreover, similar
research in GSCM literature conducted in developing
countries often employ sample sizes ranging from 80
to 150 due to data collection restrictions (Dubey et
al., 2018).

Given the limitations related to sample size, the
analysis emphasizes pattern identification and practical
interpretation rather than causal inference or advanced
modelling techniques.

The survey was conducted through a structured
questionnaire from January 2025 to October 2025. The
five-point Likert scale was applied, from 1 “strongly
disagree” to 5 “strongly agree”. The questionnaire was
delivered through direct email, professional networks
and industry associations, on-site visits in key industrial
zones. Additionally, to enhance the response reliability,
the respondents were assured of confidentiality and
only one response per firm was accepted.

3.3. Hypothesis development

Based on the integration of GSCM and the Resource
Based View (RBV), the paper constructs green supply
chain implementation as a multidimensional concept
influencing sustainable outcomes (Gelagay & Werke,
2024; Muniba et al., 2026)
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Firstly, technological capability is a critical
enabler of GSCM practices. Advanced technologies
support real-time monitoring, energy efficiency, and
emissions tracking, thereby improving environmental
performance.

HI: Technological capability has a positive effect
on the level of GSCM implementation.

Secondly, human resources is a critical component
in implementing green solutions through knowledge,
environmental awareness, and managerial commitment.

H2: Human resource capability positively
influences GSCM implementation.
Thirdly, institutional pressures, including

environmental regulations, incentives, and international
marketrequirements (e.g., ESG standards), significantly
drive firms toward greener practices.

H3: Government policy and institutional pressure
positively affect GSCM implementation.

Fourthly, green practices can reduce operational
costs through energy savings, waste reduction, and
improved efficiency, thereby enhancing economic

performance.

H4: GSCM implementation positively impacts
economic performance.

Fifthlyy, =~ GSCM directly  contributes to

environmental improvements by reducing emissions,
waste, and resource consumption.

H5: GSCM implementation positively impacts
environmental performance.

Sixthly, green supply chains enhance corporate
reputation, stakeholder trust, and employee satisfaction.

H6: GSCM implementation positively impacts
social performance.

3.4. Research model

The proposed model is illustrated in Figure 1,
with independent variables comprise Technological
Capability (TECH), Human Resource Capability (HR),
Institutional Pressure (INST). Besides, the mediating
variable is GSCM Implementation (GSCM), whereas
the dependent variables include performance towards
Economic (ECO), Environmental (ENV), Social
(SOC).

Finally, the wuse of convenience sampling
facilitates the access to firms due to data availability
constraints, which is a common challenge in emerging
economy research contexts. To mitigate potential
bias because of this barrier, the sample was strictly
filtered to ensure respondents held senior managerial
or technical positions with direct oversight of
sustainable activities. Second, the use of stratified
sampling across firm sizes (Large: 34%, Medium:
41%, Small: 25%) ensured that the findings are not
skewed toward a single enterprise category but reflect
the diverse structure of Vietnam’s food processing
field.
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Technological Capability Economic Performance
(HI) H1 H4 (H4)
Human Resource Capability H2 r/ GSCM X HS5 Environmental Performance
(H2) _Implementation  { (HS)
H3 ; 6
Institutional Pressure Social Performance
(H3) (H6)

Figure 1. Research model

To examine the proposed hypotheses, multiple ECO=p0+BIGSCM +¢
regression models were utilized. - Model 3: Impact of environmental performance
- Model 1: Determinants of GSCM ENV =p0+B1GSCM + ¢
GSCM = B0 + BITECH + B2HR + B3INST + ¢ - Model 4: Impact of social performance
- Model 2: Impact of economic performance SOC =p0 + BIGSCM + ¢

Table 2. Measurement scale and variable operationalization

Construct Code Measurement Items Source

TECHI The firm adopts digital technologies (e.g., loT, ERP) in logistics operations

) - TECH2 The firm has systems to monitor energy consumption and emissions Marchi et al. (2019);
Technological Capability X L. . .
(TECH) TECH3 The firm applies technology to optimize transportation routes Sundarakani et al. (2024)
TECH4 The firm invests in green or energy-efficient technologies
TECHS The firm uses digital platforms to coordinate supply chain activities
HRI1 Employees are trained in environmental management practices Gelagay & Werke (2024);
Human Resource HR2 Managers actively support green supply chain initiatives Samad et al. (2021)
Capability (HR) HR3 The firm has dedicated staff for sustainability management
HR4 Employees are aware of green logistics practices
INST1 Government regulations encourage green practices
Institutional Pressure INST2 Customers require environmentally friendly products/logistics Marchi et al. (2019);
(INST) INST3 Business partners promote green supply chain standards Watson et al. (2022)
INST4 The firm faces pressure to comply with environmental certifications
GSCM1 The firm implements green procurement practices
GSCM2 The firm adopts environmentally friendly production processes
GSCM Implementation GSCM3 The firm applies green packaging solutions Samad et al. (2021);
(GSCM) GSCM4  The firm optimizes transportation to reduce emissions Zhu et al. (2013)
GSCMS5 The firm engages in reverse logistics or recycling activities
GSCM6 The firm collaborates with partners on environmental initiatives
ECO1 Green practices reduce operational costs
Economic Performance ECO2 The firm improves resource efficiency Samad et al. (2021);
(ECO) ECO3 Profitability improves due to GSCM adoption Green et al. (2012)
ECO4 The firm gains competitive advantage
ENV1 The firm reduces greenhouse gas emissions
Environmental ENV2 The firm reduces waste generation Marchi et al. (2019);
Performance (ENV) ENV3 The firm reduces energy consumption Zhu et al. (2013)
ENV4 The firm improves environmental compliance
SOCl1 The firm improves employee health and safety
Social Performance (SOC) SOC2 The firm enhances corporate reputation Samad et al. (2021);

Niranjan et al. (2025)
SOC3 The firm contributes to community well-being
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4. Research results
4.1. Reliability and validity analysis

The study uses SPSS with reliability, correlation,
and regression analyses were conducted. To solve
potential Common Method Bias (CMB) resulting from
self-reported data collected at a single point in time,
Harman’s single-factor test was also carried out. It is
revealed that the first element accounted for lower 40%
of the total variance, which is under 50% threshold,
suggesting that CMB is not a significant concern.
Furthermore, Cronbach’s Alpha coefficients for all
variables (Table 3) surpassed the suggested threshold
of 0.7, showing strong internal consistency.

Table 3. Cronbach’s Alpha results
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Table 5. Impact of GSCM on performance

Dependent

Model Variable Beta  t-value Sig. R?
Model 2 ECO 0.487 6.21 0.000 041
Model 3 ENV 0.563 7.02 0.000  0.47
Model 4 SocC 0.428 5.11 0.000  0.36

Moreover, GSCM significantly improves firm
performance, particularly environmental performance
(B =0.563), subsequently by economic ( = 0.487) and
social performance (§ = 0.428).

Besides, ANOVA results indicate significant
differences in GSCM implementation across firm
sizes with F = 4.87, p = 0.009. Large firms exhibit
higher adoption levels due to better financial resources
and stronger regulatory exposure. The level of

Variable Ttems Cronbach’s Alpha implementing green supply chain activities is provided
TECH 5 0.842 in following table.
HR 4 0.815 . .
Table 6. Level of implementation of green supply
INST 4 0.861 . " . 2
chain activities by enterprise size
GSCM 6 0.878
ECO 4 0.845 Large Medium Small Total
otal
ENV 4 0.826 Activity enterprise enterprise  enterprise (n=103)
=
soC 3 0.804 (n=35) (n=42)  (n=26)
Green purchasing 78.1% 54.3% 27.8% 56.5%
. G ducti 71.9% 48.6% 222%  50.6%
The exploratory Factor Analysis (EFA) show that reen procuction ’ ’ ’ ’
KMO = 0.812 (> 0 6) and Bartlett’s Test p < 0.001 Green distribution 65.6% 37.1% 16.7% 42.4%
. . . 2
thus these results confirm that validity of variables. Reverse logistics 43.8% 22.9% 11.1%  282%
Additionally, all correlations are significant at p Waste management  81.3% 62.9% 38.9%  63.5%

< 0.01, suggesting suitability for regression analysis.
The correlation results among variables are presented
as below, indicate significant positive relationships.

-  TECH and GSCM: r=0.61

- HRand GSCM: r=0.58

- INST and GSCM: r = 0.64

4.2. Regression analysis

The regression results (Table 4) indicate that
institutional pressure (f=0.356) has the strongest impact
on GSCM implementation, followed by technological
(B =10.312) and human resource capability (B =0.271).

Table 4. Determinants of GSCM

Variable Beta t-value Sig.

TECH 0.312 3.84 0.000
HR 0.271 3.21 0.001
INST 0.356 4.52 0.000

5. Discussion

This study outlines empirical evidence in terms of
determinants and impacts of GSCM in Vietnamese food
processing industry. First, the consequences reveal that
institutional pressure is the most important element
of GSCM application, supporting the argument of
institutional theory that firms are strongly influenced
by regulatory frameworks, market expectations, and
international standards. It is consistent with recent
studies focusing on the significant role of external
pressures in emerging economies (Nguyen et al.,
2025). In Vietnam, where many food processing firms
are export-oriented, compliance with environmental
standards imposed by internal and global markets acts
as a primary motivation for adopting green supply
chain practices.

Nevertheless, the GSCM implementation is highly
uneven. Large firms show significantly higher adoption
in areas like waste management (81.3%) compared to
small firms (38.9%). This disparity is most evident in
reverse logistics (11.1% for small firms), highlighting
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that while institutional pressure is felt by all, small
and medium enterprises (SMEs) lack the financial and
technological capacity to close the loop in their supply
chains. This suggests that without targeted financial
support, institutional pressure alone may lead to a
green gap between large corporations and SMEs.

Second, technological capability has a positive
influence on GSCM implementation, highlighting
the importance of digital transformation in enabling
sustainable logistics. This result aligns with recent
research showing that advanced technologies enhance
the visibility of supply chain and environmental
performance (Muniba et al., 2026). However, the
relativelymoderateinfluencesuggeststhattechnological
implementation in Vietnam is constrained by high
investment and limited infrastructure, particularly in
cold-chain systems.

Third, human resource capability also positively
influences GSCM utilization, highlighting that employee
awareness and managerial commitment are essential for
converting sustainable strategies to operational practices.
This finding reinforces that internal organizational
capabilities are necessary to complement external
pressures and technological investments.

Furthermore, GSCM significantly improves
economic, environmental, and social performance,
providing empirical support for the “win-win”
argument in sustainability literature. In particular, the
positive impact on economic performance suggests
that green practices can create cost savings through
enhanced efficiency and waste reduction. In the
meantime, environmental benefits are reflected in
reduced emissions and resource consumption, whereas
social performance is enhanced through improved
corporate reputation and stakeholder trust.

Overall, the results suggest that while GSCM offers
significant benefits, its successful implementation in
developing countries requires a balanced combination
of institutional support, technological investment, and
human resource development.

6. Policy implications and limitations
6.1. For policymakers

Firstly, the government should strengthen
regulatory frameworks and enforcement mechanisms
to promote green supply chain practices. Clear
environmental standards, particularly in emissions and
waste management, can generate strong incentives for
firms to apply GSCM.

Secondly, policymakers should introduce targeted
financial support mechanisms, such as tax incentives,
green subsidies, and preferential loans, to reduce the
financial burden in sustainable technologies. This is
particularly important for SMEs, which usually face
resource constraints.
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Thirdly, for food industry, green logistics
infrastructure should be prioritized to reduce post-
harvest losses and emissions, especially cold-chain
systems. Investments in energy-efficient cold storage,
sustainable transportation networks, and digital
logistics platforms can significantly enhance the
feasibility of GSCM implementation.

Finally, policymakers should promote digital
transformation initiatives, including the use of IoT,
blockchain, Al to improve supply chain transparency
and efficiency. Public-private collaborations also have
a critical role in accelerating digital employment in
logistics sector.

6.2. For firms

The study suggests that technological capability
investment is essential for achieving sustainable
performance. Companies should utilize digital tools
such as route optimization systems, real-time tracking
technologies, and energy management systems to improve
efficiency and minimize negative impacts on environment.

In addition, firms should prioritize human resource
development by providing training programs on
sustainable methods and enhancing environmental
awareness. Managerial commitment is particularly
important in driving organizational change toward
green practices.

Firms should also focus on integrating
sustainability into core business, instead of considering
it as a compliance requirement. This includes adopting
green procurement, eco-friendly production processes,
and sustainable logistics solutions.

6.3. For stakeholders

The study highlights the importance of coordinating
among supply chain participants, including suppliers,
logistics providers, and distributors. Developing
integrated logistics platforms and information-
sharing systems can improve coordination and reduce
inefficiencies.

Furthermore, stakeholders should work together
to implement green cold-chain resolutions, which
are critical for reducing food loss and maintaining
product quality. Collaborative investments in shared
infrastructure can help to overcome financial and
operational barriers.

6.4. Limitations

Although the sample size of 103 firms is statistically
valid for regression, it limits the generalizability of
the findings. Future research should aim for larger,
longitudinal datasets to capture the evolution of green
practices. Moreover, while this paper concentrates
on internal capabilities and external pressures, future



studies could employ structural equation modelling
to explore more complex moderating effects, such as
the role of digital maturity in moderating the impact of
institutional pressure on GSCM utilization.
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