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Abstract: This study aims to explore the impact of key drivers on the integration of
blockchain technology implementation and green innovation practices within green supply
chains. This study combines the TOE and TAM frameworks to identify six key driving
factors that in the proposed model. A survey was conducted with Vietnamese enterprises,
resulting in 328 valid responses from senior managers across various sectors. The PLS-SEM
approach was conducted to analyze the relationships between the variables and to gain
deeper insights into their interactions. The research findings highlight the significant po-
tential of adopting blockchain and green innovation programs to enhance organizational
performance. Six essential factors act as key drivers for implementing these initiatives,
exerting a positive influence. Among them, Perceived Usefulness, Organizational Readi-
ness, and Partnerships emerge as the three most influential variables within this research
framework. Our research offers several valuable implications, both theoretical and practical.
The structural framework model provides empirical evidence demonstrating the feasibility
of achieving expected benefits for green supply chains, particularly in emerging economies
such as Vietnam. Thus, these results serve as valuable references for senior managers and
policy makers.

Keywords: blockchain adoption; green products; driving factors; green supply chains;
expected benefits

1. Introduction

Green supply chains (GSCs) necessitate the integration of environmentally responsible
practices across all stages of the supply chain, encompassing activities from sourcing raw
materials to delivering final goods to consumers [1,2]. Numerous initiatives have been
proposed to encourage carbon emission reductions and prioritize the adoption of renewable
resources [3,4]. Thus, accountability and collaboration among all stakeholders in the supply
chain are essential to achieving transparency in adhering to environmental regulations
and meeting green objectives [5]. Despite these efforts, fostering trust and transparency
regarding materials and products among stakeholders remains a persistent challenge in
traditional supply chains [6,7]. In response, blockchain technology has emerged as an
effective tool for enhancing green supply chain management (GSCM) [6,8]. By providing
an immutable ledger that records every transaction and piece of information, blockchain
fosters trust and improves transparency, traceability, and efficiency across all supply chain
stages [6,9]. Its adoption is particularly critical in addressing issues such as information
fraud and the counterfeiting of product labels [10,11]. Additionally, blockchain technology
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offers unique advantages for GSCM by enhancing the accountability of environmentally
responsible practices and verifying the sustainability of raw materials [9,12,13].

Despite its potential and various benefits, blockchain technology adoption in green
supply chains faces several challenges, including cultural differences among suppliers
for collaboration [14], high implementation costs [15], and Technological Infrastructure
gaps [16]. Additionally, Chavalala et al. (2024) emphasized that business leaders’ strategic
vision and leadership style are crucial factors driving blockchain adoption in cold supply
chains [16]. In the context of developing countries, these challenges are further exacerbated
by limited government support [17,18] and the lack of awareness about blockchain’s ben-
efits [19]. Therefore, Hartley et al. (2022) argue that identifying key factors is crucial to
understanding why some businesses are willing to adopt blockchain technology, while
others remain hesitant or refuse, despite recognizing its potential benefits [20]. Pinpointing
the right drivers is particularly important for planning effective blueprints and strate-
gies that help businesses overcome barriers. As such, understanding the key drivers of
blockchain adoption is essential for its successful implementation and seamless integration
into business operations [21,22]. To achieve sustainability goals, blockchain adoption serves
as a strategic enabler to meet consumer demand for eco-friendly and ethically sourced
products [23,24]. Studies have documented that identifying key factors not only influences
the intention to adopt blockchain but also determines its practical application in enhancing
transparency and promoting sustainability [5,13,25]. However, some scholars believe that a
lack of consensus exists among scholars regarding the identification of influencing factors,
primarily due to variations in research contexts and methodologies [22]. Moreover, as
the emphasis on GSCM grows, organizations are placing greater importance on adopting
green innovation initiatives. These initiatives aim to achieve sustainability, showcasing
corporate efforts to advance eco-friendly practices through green products and business
models [1,2]. Therefore, the decision to implement blockchain technology can act as a
powerful catalyst for advancing green innovation. Currently, there is a noticeable gap
in the existing literature, as few studies have simultaneously explored the integration of
blockchain technology implementation and green innovation practices, particularly within
the framework of structural model evaluation [26]. Integrating blockchain with green inno-
vation practices provides a strong foundation for fostering greater trust among enterprises,
encouraging the adoption of these concepts [27]. This combination not only strengthens the
competitive advantage of companies but also contributes to more sustainable and efficient
supply chain operations [28]. Furthermore, exploring this relationship offers valuable
insights for enterprises and policy makers, enabling the development of effective strategies
and practical solutions [27-29]. Thus, conducting a study to bridge these research gaps by
identifying key drivers is essential for refining strategies, enhancing competitiveness, and
ensuring that businesses align with sustainable development goals [13,25]. The research
objectives are as follows:

ROL1. Identify and evaluate the impact of key driving factors on Blockchain Adoption Intention and
Green Innovation practices within supply chains.

RO2. Investigate the relationship between corporate Blockchain Adoption Intention and Green
Innovation practices within supply chains.

RO3. Analyze how Blockchain Adoption Intention and Green Innovation practices influence the
Expected Benefits for enterprises.

This study aims to focus on developing economies, the findings are expected to
contribute to both theoretical advancements and practical applications in green supply
chain management.
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2. Hypotheses Development and the Research Model

Blockchain technology holds significant potential for enhancing green supply chains,
particularly by improving transparency and traceability among suppliers within the
chain [21,22]. Furthermore, enterprises pursuing innovations to enhance green efficiency
are influenced by various factors [26,30]. Grounded in the TOE (Technology, Organization,
Environment) theoretical framework, this study aims to identify and prioritize the key
driving factors for blockchain adoption in GSCM [31,32]. Simultaneously, as suggested by
Tasnim et al. (2023), this study incorporates insights from the TAM (Technology Adoption
Model) framework to provide a more comprehensive understanding of critical consider-
ations in this context [33]. Thus, our research focuses on nine constructs. Specifically, six
key driving factors are identified: Perceived Usefulness (PU), Technological Infrastructure
(TTI), Investment Cost (IC), Organizational Readiness (OR), Government Support (GS), and
Partnerships (PA). Additionally, three constructs, Blockchain Adoption Intention (BA),
Green Innovation (GI) and Expected Benefits (EB), serve as predictive factors. Together,
these constructs form the foundation of the research framework and guide the formulation
of various hypotheses, as detailed below (see Figure 1).

Perceived Usefulness
(PU)

Blockchain Adoption

Technological
Intention (BA)

Infrastructure
(TDH

Investment Cost
(I0)

\ Expected Benefits
H7 / (TB)
)

Green Innovation
(GD
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Government Support
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Partnerships
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Figure 1. Proposed conceptual model.

Perceived Usefulness measures the benefits a business can achieve by adopting new
technologies or implementing innovative ideas [18,34]. In the context of the supply chain, it
serves as a critical factor in evaluating the impact on the intention to adopt new technologies
or initiate new projects [33,35,36]. Hence, following the findings of relationships between
Perceived Usefulness and Blockchain Adoption Intention and Green Innovation, the authors
propose the following hypotheses:

H1la. Perceived Usefulness positively affects Blockchain Adoption Intention.
H1b. Perceived Usefulness positively affects Green Innovation practices.

Adaryani et al. (2024) reveals that modern infrastructure provides the necessary
foundation for businesses to implement blockchain and adopt innovative green practices
by enabling efficient data management and sustainable resource optimization, thereby
fostering both BA and Gl issues [37]. However, in some studies, this factor is identified as a
technical barrier, presenting both a challenge and an opportunity for enterprises [16,38].
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Thus, the authors proposes that Technological Infrastructure has correlated with Blockchain
Adoption Intention and Green Innovation, as expressed through the following hypotheses:

H2a. Technological Infrastructure positively affects Blockchain Adoption Intention.
H2b. Technological Infrastructure positively affects Green Innovation practices.

High Investment Costs can hinder the intention to adopt modern technologies, par-
ticularly for small and medium enterprises (SMEs), as they often worry that the financial
burden may outweigh the perceived benefits [39,40]. Do et al. (2024) highlights that finan-
cial cost is the most significant obstacle in the context of Vietnamese GSCM [2]. However,
Shahzad et al. (2022) suggests that top managers should perceive these costs as a strategic
investment for long-term benefits [36]. Additionally, securing financial support from ex-
ternal sources can encourage SMEs to explore and adopt innovative green practices [41].
Consequently, Investment Cost directly influences both the feasibility of blockchain adop-
tion and the motivation to implement green innovative solutions, the authors propose the
following hypotheses:

H3a. Investment Cost positively affects Blockchain Adoption Intention.
H3b. Investment Cost positively affects Green Innovation practices.

Organizational Readiness, which includes adequate financial resources, skilled per-
sonnel, top management support, and a clear strategic plan, enables businesses to adopt
blockchain technology more effectively [34,42]. Furthermore, a high level of Organizational
Readiness facilitates the development of innovative green practices by ensuring the seam-
less implementation of sustainable technologies [43]. Conversely, Abdelwahed et al. (2024)
argue that a lack of readiness can pose significant barriers to both blockchain adoption
and the pursuit of Green Innovation, thereby limiting an organization’s ability to achieve
long-term sustainability goals [44].

H4a. Organizational Readiness positively affects Blockchain Adoption Intention.
H4b. Organizational Readiness positively affects Green Innovation practices.

According to Yadlapalli et al. (2022), Government Support plays a crucial role in facili-
tating blockchain adoption within supply chains. Supportive policies can help businesses
reduce Investment Costs and encourage greater investment in green technologies, promot-
ing sustainability [30,45]. In the absence of adequate support, companies may struggle to
adopt blockchain or pursue environmentally sustainable innovations, ultimately hindering
their ability to achieve long-term competitive advantages [46]. Thus, the authors propose
that Government Support serves as a key driving factor in relationships with Blockchain
Adoption Intention and Green Innovation, as expressed through the following hypotheses:

H5a. Government Support positively affects Blockchain Adoption Intention.
H5b. Government Support positively affects Green Innovation practices.

Some studies found that collaboration with supply chain partners plays a pivotal role
in driving businesses to adopt technological advancements and Green Innovation [46,47].
Partnerships with technology providers, research institutions, or key stakeholders offer
businesses access to specialized expertise, shared resources, and innovative solutions [6,48].
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In addition, Habib et al. (2022) document that these collaborations also accelerate Green
Innovation by fostering collective efforts to implement sustainable practices across the
supply chain, enhancing both efficiency and environmental responsibility [49]. Thus, the
authors propose two hypotheses regarding the influence of Partnerships as below.

Héa. Partnerships positively affect Blockchain Adoption Intention.
Héb. Partnerships positively affect Green Innovation practices.

Considering the influence of blockchain technology integration, several scholars ar-
gue that blockchain adoption is positively associated with Green Innovation [26,50]. The
implementation of blockchain within supply chains offers various advantages, enabling
organizations to identify and adopt sustainable practices more effectively [51]. Furthermore,
blockchain adoption fosters collaboration among supply chain stakeholders, facilitating the
exchange of data and resources that drive innovative solutions for environmental sustain-
ability [26,27]. Therefore, the authors hypothesize that businesses with a strong intention
to adopt blockchain are more likely to engage in and advance Green Innovation practices.

H7. Blockchain adoption has a positive relationship with Green Innovation practices.

Building on the findings of prior studies, Expected Benefits refer to the anticipated
positive outcomes that businesses achieve from adopting innovative initiatives [47,52]. In
this study, the authors examine the Expected Benefits for enterprises integrating blockchain
technology and Green Innovation within their supply chains. Sodhi et al. (2022) have
shown that blockchain integration enhances supply chain transparency and operational
efficiency, leading to significant business advantages [53]. Similarly, engaging in Green
Innovation practices promotes sustainability and strengthens competitive advantages by
aligning with environmental standards and meeting evolving consumer demands [26,54].
Therefore, the authors propose the following hypotheses

H8. Blockchain adoption has a positive relationship with Expected Benefits.

H9. Green Innovation has a positive relationship with Expected Benefits.

3. Methodology
3.1. Data Collection

This study surveyed the perspectives of managers at various levels across enterprises
in diverse industries in Vietnam. The questionnaire was structured around the proposed
research model, enabling respondents to evaluate the constructs effectively. Therefore, data
collection relied primarily on online questionnaires and direct interviews. In detail, survey
respondents included middle managers and business leaders directly involved in decision-
making processes related to supply chains and technological innovation. Although some
studies have demonstrated that the adoption of blockchain technology encounters varying
challenges depending on the specific characteristics of each supply chain [14,15], its substan-
tial benefits have driven its increasingly widespread adoption [16]. Consequently, a total of
328 valid responses were collected, ensuring representation and objectivity across diverse
industries within the context of a transitional economy. These industries include agricul-
ture, mining, manufacturing, food processing, trading, and services. Additionally, Table 1
presents the demographic background of the respondents, detailing information such as
gender, age, education level, department, and the number of employees in their enterprises.



J. Theor. Appl. Electron. Commer. Res. 2025, 20, 39 60f17

Table 1. Demographic background of respondents.

Information Count Percentage
Gend Male 214 65.2%
ender Female 114 34.8%
<30 years old 18 5.5%
3040 years old 46 14.0%
Age group 40-50 years old 155 47.3%
50-60 years old 95 29.0%
over 60 years old 14 4.3%
Bachelor’s degree 242 73.8%
Education Master’s degree 70 21.3%
PhD 16 4.9%
Executive 24 7.3%
R&D 49 14.9%
Accounting 47 14.3%
Logistics 21 6.4%
Department Manufacturing 90 27.4%
Sales 20 6.1%
Operation 70 21.3%
Complex 7 2.1%
Agriculture 100 30.5%
Mining 11 3.4%
S Manufacturer 63 19.2%
ectors Food processing 74 22.6%
Trading 49 14.9%
Service 31 9.5%
Less than 10 people 12 3.7%
11-50 people 45 13.7%
51-100 people 128 39.0%
Number of employees 1 150 heople 61 18.6%
151-200 people 68 20.7%
Over 200 people 14 4.3%

3.2. Measures

As suggested by some scholars about measurement scales of the construct, this
work adopted a five-point Likert scale ranging from 1 (Strongly disagree) to 5 (Strongly
agree) [55,56]. The data collected aim to identify the key factors influencing the acceptance
and intention to adopt blockchain technology, as well as its impact on Green Innovation
strategies within Vietnamese supply chains. This study examines six driving factors: Per-
ceived Usefulness (PU) (4 items), Technological Infrastructure (TI) (3 items), Investment
Cost (IC) (3 items), Organizational Readiness (OR) (4 items), Government Support (GS)
(4 items), and Partnerships (PA) (4 items). In addition, the research focuses on two pri-
mary outcomes: Blockchain Adoption Intention (BA) (4 items) and Green Innovation (GI)
(4 items). Finally, the authors assess Expected Benefits (EB) (4 items) as a prediction con-
struct of this framework. Hence, aiming to examine hypotheses related to the driving factors
influencing blockchain adoption and its impact on Green Innovation in supply chains, the
Partial Least Squares Structural Equation Modeling (PLS-SEM) approach is employed in
this study for understanding of the relationships between variables. Durdyev et al. (2018)
and Do et al. (2020) believed that PLS-SEM is particularly suitable for exploratory research
and analyzing complex models with multiple constructs and relationships [57,58]. More
importantly, PLS-SEM does not require a strict assumption of data normality, and it is
robust in handling smaller sample sizes; therefore, making it appropriate for the 328 valid



J. Theor. Appl. Electron. Commer. Res. 2025, 20, 39 7 of 17

responses collected in transitional economies like Vietnam, where data characteristics may
vary [40,59].

4. Data Analysis

This study aims to evaluate the influence of key driving factors on the acceptance
and intention to adopt blockchain technology, as well as its impact on Green Innovation
strategies within Vietnamese supply chains. To achieve these objectives, the Smart-PLS
software version 4.0.9.5 was employed to analyze both the measurement model and the
structural model. Some recent studies revealed that Smart-PLS tool enable assessing
the reliability and validity of the constructs within the model and to test the proposed
hypotheses effectively [37,40,60].

4.1. The Measurement Model

Based on the framework model, a total of nine constructs (PU, TI, IC, OR, GS, PA, BA,
GI, and EB) have been assessed in the measurement model path; as a result, Figure 2 and
Table 2 demonstrate the reliability and validity of these scales.
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Figure 2. The measuring model’s evaluation. Presented values: outer loadings; total effects; and
R-square.

Firstly, the indicator reliability was assessed through the outer loading values of all
34 items, which exceeded the recommended threshold of 0.708, as suggested by [37,59].
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Specifically, the outer loading ranges for each construct were as follows: Perceived Useful-
ness (0.873-0.912), Technological Infrastructure (0.905-0.921), Investment Cost (0.886-0.952),
Organizational Readiness (0.865-0.927), Government Support (0.839-0.895), Partnerships
(0.871-0.927), Blockchain Adoption Intention (0.827-0.878), Green Innovation (0.717-0.919),
and Expected Benefits (0.851-0.882). These results demonstrate that the individual indica-
tors reliably measure their respective constructs. Additionally, the maximum VIF value
among all items is 4.509, which is below the threshold of 5.0 [40,59]. This indicates that
there is no multicollinearity present in this case study.

Table 2. The measurement Model assessment.

Constructs Indicator  Loading VIF Cronbach’s CR AVE
Alpha
PU1 0.873 2.767
PU2 0.876 2.778
PU PU3 0.898 3.055 0.912 0.918 0.792
PU4 0.912 3.354
TI1 0.912 2.652
TI T2 0.905 2.996 0.901 0.915 0.833
TI3 0.921 2.846
IC1 0.922 3.731
IC 1C2 0.886 2.430 0.910 0.922 0.848
I1C3 0.952 4.482
OR1 0.865 2.365
OR2 0.904 3.661
OR OR3 0.901 3145 0.921 0.921 0.809
OR4 0.927 4.509
GS1 0.882 2.808
GS2 0.881 3.489
GS GS3 0.839 2169 0.897 0.898 0.765
GS4 0.895 3.970
PA1 0.927 4.328
PA2 0.888 2.907
PA PA3 0.926 4319 0.925 0.926 0.817
PA4 0.874 2.452
BA1 0.827 2.159
Blockchain BA2 0.878 2.591
Adoption BA3 0.866 2385 0.879 0.882 0735
BA4 0.856 2.379
GI1 0.843 2.255
Green GI2 0.845 2.178
Innovation GI3 0.919 3.343 0.851 0.861 0.69
Gl4 0.717 1.524
EB1 0.864 2517
Expected EB2 0.851 2.193
Benefits EB3 0.855 2172 0.886 0.886  0.745
EB4 0.882 2.730

Secondly, the reliability and validity of the nine constructs were assessed using two
key metrics: Cronbach’s Alpha and Composite Reliability (CR). Following the guidelines
of Hair et al. (2019), all values for the nine constructs (PU, TI, IC, OR, GS, PA, BA, GI, and
EB) had a higher suggested cut-off of 0.7. These results confirm the internal consistency
and reliability of the constructs within the proposed framework [59]. Finally, the AVE
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values of these nine constructs range from 0.696 to 0.848, exceeding the threshold of 0.5.
Combined with all HTMT values being less than 0.9 (see Table 3), these results align with
the recommendations of [40,60] for assessing the convergent and discriminant validity
of constructs.

Table 3. Discriminant validity (HTM-Matrix).

Constructs BA EB GS GI IC IN PA PU TI
Blockchain Adoption Intention (BA)
Expected Benefits (EB) 0.893
Government Support (GS) 0.646 0.566
Green Innovation (GI) 0.895 0.865 0.667

Investment Cost (IC)
Organizational Readiness
Partnerships (PA)

0.575 0.531 0.525 0.586
(OR) 0.632 0.645 0.471 0.657 0.353
0.639 0.525 0.336 0.672 0360  0.398

Perceived Usefulness (PU) 0.738 0.649 0.575 0.730 0562 0450 0.525
Technological Infrastructure (TI) 0.515 0.461 0.325 0.576 0343 0354 0419 0411

0.188 (0.000)

%Gns —_

0.124 (0.002)

4.2. The Structural Model

Following the assessment of convergent and discriminant validity for all nine con-
structs (PU, TI, IC, OR, GS, PA, BA, GI, and EB), the structural model will be evaluated in
the second stage to test the proposed hypotheses as suggested by [40,59]. Figure 3 illustrates
the correlations among the constructs, while Table 4 presents the predictive accuracy of the
structural model.

0.112 (0.001)

>
.
-

0.530 (0.000)

0.324

Expected Benefits

0.335 (0.000)

0.158 (0.000)

0.141 (0.006) > i Green Innovation

0.229 (0.000)

0.178 (0.000)

Figure 3. Evaluation of the structural model. Presented values: coefficient and p-values.
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Table 4. The structural model.

SSO SSE Q? (=1 — SSE/SSO)
Blockchain Adoption Intention 1312.000 696.100 0.469
Green Innovation 1312.000 666.073 0.492
Expected Benefits 1312.000 668.128 0.491

In terms of Q-squared (Q?) values, which is obtained through the blindfolding proce-
dure in Smart-PLS, serves as an indicator of the model’s predictive accuracy. According
to [59,60], the thresholds for Q2 values are 0.25, 0.50, and 0.75, corresponding to weak,
moderate, and strong predictive accuracy, respectively. The Q? values of three dependent
constructs (BA, GI, and EB) presented in Table 4 indicate that the predictive accuracy of
this model is moderate and can be accepted.

A bootstrapping procedure was performed using responses from 328 observations to
assess the hypotheses. The path coefficients and p-values resulting from this analysis are
presented in Table 5. Significance levels are indicated by (*), (**), and (***) corresponding to
p-values of <0.05, <0.01, and <0.001, respectively. These levels help assess the reliability
of the results, indicating a strongest relationship and the lowest likelihood of the results
occurring by chance [54,57].

Table 5. Path coefficients and hypotheses conclusion.

Hypothesis  Paths Coefficient T Statistics  2.5% 97.5%  Conclusion

Hla PU -> BA 0.263 6.411 *** 0.184 0.350 Accepted
Hib PU -> GI 0.124 3.162 ** 0.040 0.196 Accepted
H2a TI-> BA 0.112 3.274 ** 0.042 0.177 Accepted
H2b TI-> GI 0.129 2.640 ** 0.029 0.219 Accepted
H3a IC ->BA 0.110 2.898 ** 0.034 0.185 Accepted
H3b IC > GI 0.073 2.291* 0.011 0.136 Accepted
H4a OR -> BA 0.224 5.609 *** 0.144 0.301 Accepted
H4b OR -> GI 0.158 4.256 *** 0.078 0.224 Accepted
Hba GS->BA 0.188 4.078 ** 0.090 0.273 Accepted
Hb5b GS->GlI 0.141 2.761 ** 0.032 0.234 Accepted
Hob6a PA -> BA 0.229 5.5471 *** 0.147 0.311 Accepted
Heéb PA -> GI 0.178 4.168 *** 0.087 0.258 Accepted
H7 BA -> GI 0.324 4.091 *** 0.210 0.519 Accepted
HS8 BA -> EB 0.530 6.575 *** 0.368 0.688 Accepted
H9 GI->EB 0.335 4.588 *** 0.191 0.481 Accepted

Note: *: p-values < 0.05; **: p-values < 0.01; ***: p-values < 0.001.

As shown in Table 5, the relationships between the six key driving factors (PU, TI, IC,
OR, GS, and PA) and Blockchain Adoption Intention (BA) in Vietnamese supply chains are
positive, with coefficient values of 0.263, 0.112, 0.110, 0.224, 0.188, and 0.229, respectively. All
p-values are below 0.05, confirming that the six proposed hypotheses (H1a, H2a, H3a, H4a,
Hba, and Héa) are supported. Similarly, the results support the six proposed hypotheses
(H1b, H2b, H3b, H4b, H5b, and Héb), indicating a significant correlation between the six
key driving factors (PU, TL, IC, OR, GS, and PA) and Green Innovation practices (GI) in
Vietnamese supply chains. Specifically, the corresponding coefficient values are 0.124, 0.129,
0.073, 0.158, 0.141, and 0.178, respectively, and all p-values are below 0.05. Furthermore, the
relationships between Blockchain Adoption (BA), Green Innovation Practices (GI), and the
predicted construct Expected Benefits (EB) were assessed through three hypotheses: H7,
H8, and H9. The findings reveal that BA has a positive impact on both GI and EB, with
coefficient values of 0.324 and 0.530, respectively, and p-values of 0.000. Additionally, GI
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demonstrates a significant positive impact on EB, with a coefficient of 0.335 and a p-value
less than 0.001.

Finally, using the bootstrapping procedure, various indirect relationships within the
framework model were assessed and presented. Specifically, the complex pathways linking
the six key driving factors (PU, TI, IC, OR, GS, and PA) to the final predictive factor
Expected Benefits (EB) were analyzed, highlighting the mediating roles of Blockchain
Adoption Intention (BA) and Green Innovation practices (GI), as demonstrated in Table 6.

Table 6. Result of indirect relationships.

No. Relationships Coefficient T Statistics 2.5%  97.5% Result
1 PU -> BA -> GI 0.085 3.714 *** 0.050  0.139  Supported
2 TI-> BA -> GI 0.036 2.435* 0.012  0.071  Supported
3 IC->BA ->GI 0.036 2.123* 0.009  0.076  Supported
4 OR ->BA ->GI 0.072 2.812** 0.035  0.136  Supported
5 GS->BA ->GI 0.061 2.279* 0.022  0.127  Supported
6 PA -> BA -> GI 0.074 2.638 ** 0.035  0.145 Supported
7 PU -> BA ->EB 0.139 4.609 *** 0.084  0.203  Supported
8 TI->BA -> EB 0.060 3.060 ** 0.022  0.099  Supported
9 IC->BA ->EB 0.059 2.507 * 0.017  0.108 Supported
10 OR ->BA ->EB 0.119 3.662 *** 0.062  0.188 Supported
11 GS->BA ->EB 0.099 3.225 *** 0.042  0.163  Supported
12 PA ->BA ->EB 0.121 4.006 *** 0.069 0.188  Supported
13 PU -> GI-> EB 0.042 2.293 * 0.011 0.081  Supported
14 TI-> GI-> EB 0.043 2.221* 0.008  0.083  Supported
15 IC->GI->EB 0.025 1.969 * 0.003  0.052  Supported
16 OR->GI->EB 0.053 2.608 ** 0.018  0.098 Supported
17 GS->GI->EB 0.047 2.129% 0.009  0.096 Supported
18 PA -> GI-> EB 0.060 2.951 ** 0.022  0.101 Supported
19 BA -> GI->EB 0.108 3.802 *** 0.064 0.176  Supported
20 PU->BA->GI->EB 0.029 3.449 *** 0.015  0.047 Supported
21 TI->BA->GI->EB 0.012 2.285* 0.004 0.024 Supported
22 IC->BA->GI->EB 0.012 2.255* 0.003  0.024 Supported
23 OR->BA->GI->EB 0.024 3.147 ** 0.013  0.043 Supported
24 GS->BA->GI->EB 0.020 2.340* 0.008  0.041 Supported
25 PA->BA->GI->EB 0.025 2.694 ** 0.012 0.048  Supported

Note: *: p-values < 0.05; **: p-values < 0.01; ***: p-values < 0.001.

As a result, all relationships mediated by BA and GI were found to be statistically
significant (p-values < 0.05) and supported. These results underscore the critical roles of
BA and GI as mediating constructs, bridging the influence of the six driving factors on
the Expected Benefits of Vietnamese enterprises. Hence, this highlights the importance of
fostering both technological adoption and innovative practices to maximize the potential
benefits within Vietnamese supply chains.

5. Discussion

Similar to several other studies on the implementation of blockchain technology and
Green Innovation in supply chains, Adaryani et al. (2024) and Khan et al. (2023) emphasize
significant research gaps that remain unaddressed, particularly within the context of emerg-
ing economies [37,61]. These regions possess substantial potential for adopting advanced
technologies like blockchain but encounter numerous challenges related to infrastructure,
policies, and resource limitations [61,62]. Furthermore, Do et al. (2024) reveals that supply
chains in a transitional country like Vietnam are often characterized by high complexity, a
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lack of transparency, and mounting sustainability pressures, underscoring the urgency of
adopting innovative solutions such as blockchain [2].

Drawing on the TOE framework and referencing the TAM model in this study [31],
the findings identify six key driving factors influencing Blockchain Adoption Intention and
Green Innovation practices in supply chains [40,63,64]. Accordingly, the results provide
empirical support for six hypotheses (H1 to H6) in the first stage of the research conducted
within Vietnamese supply chains including Perceived Usefulness (H1a, H1b), Technological
Infrastructure (H2a, H2b), Investment Cost (H3a, H3b), Organizational Readiness (H4a,
H4b), Government Support (H5a, H5b), and Partnerships (H6a, H6b). Thus, the intention
of Vietnamese enterprises to adopt blockchain technology and Green Innovation practices
is predicted by the direct impact of the six proposed factors, all of which were found to be
statistically significant. This indicates that suppliers within Vietnamese supply chains are
willing to integrate blockchain into their SCM practices and Green Innovation strategies. In
this study, our results reveal that Organizational Readiness, Partnerships, and Perceived
Usefulness are the most significance driving factors affecting the Blockchain Adoption
Intention and Green Innovation practices within Vietnamese supply chains. These results
align with prior studies, such as those conducted in Bangladesh’s SCM [33], Turkey’s IT
industries [34], and Italian innovative enterprises [40]; notably, Xie et al. (2023) highlighted
the essential role of Organizational Readiness within Chinese family companies [43]. How-
ever, the influence of Technological Infrastructure and Organizational Readiness factors
diverges from the findings of Adaryani et al. (2024), who reported that these factors had an
nonsignificant impact on behavioral intention to adopt blockchain in Iran’s poultry supply
chain [37]. Consequently, the findings highlight significant potential for transforming SCM
practices in Vietnam by enhancing transparency, efficiency, and sustainability through
blockchain integration. This implementation not only helps companies in developing
countries meet global market demands for greener supply chains but also strengthens their
competitive advantage in an increasingly digitalized economy [52,54,65]. Furthermore, the
willingness of Vietnamese enterprises to adopt blockchain underscores a promising future
for fostering technological innovation across key sectors such as agriculture, manufacturing,
and food processing.

In the second stage, our research examines the relationships among three constructs:
Blockchain Adoption Intention (BA), Green Innovation practices (GI), and Expected Ben-
efits (EB) within Vietnamese supply chains. Three hypotheses (H7, H8, and H9) were
proposed, all of which were found to be statistically significant (see Table 5), hence these
results address the second and third objectives of this study. The findings indicate that
integrating blockchain technology can drive positive changes in Green Innovation practices,
contributing to more sustainable and efficient supply chain management [26]. In the con-
text of Vietnam, where supply chains face growing pressure to enhance transparency and
sustainability [2], these results highlight the feasibility of blockchain and green initiatives
to act as solutions for meeting the requirements of globally supply chain [51]. In the context
of a developing country like Vietnam, Fang and Jiang (2024) reported that the number
of green invention patents has increased, driven by the growing adoption of blockchain
technology [50]. This aligns with the findings of our empirical study and the results of
Al-Swidi et al. (2024) in India. However, our research highlights that the adoption of
blockchain technology functions as an enabler, while Green Innovation practices serve as a
mediating factor in the relationships among the three constructs. Our research conducted
a comprehensive evaluation of both BA and GI as mediating constructs within the same
framework. Unlike prior research, which often examines these constructs independently,
our findings offer new and unique insights, distinguishing this study from others, such as
those by [26,33,50].
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6. Conclusions and Research Implications

In this study, the authors successfully identify six key driving factors based on the
TOE-TAM framework that influence Blockchain Adoption Intention and Green Innovation
practices within Vietnamese supply chains. By surveying Vietnamese enterprises across var-
ious sectors, the findings contribute valuable insights to the existing literature, particularly
by integrating Blockchain Adoption Intention and Green Innovation practices as dual me-
diators. These mediators demonstrate how enterprises can achieve significant advantages
in the future. According to the results analysis, all hypotheses were supported. Therefore,
the proposed framework offers a practical reference for top managers to implement in
real-world applications and serves as a valuable foundation for future scholarly research.

In terms of research implications, our research bridges the gap between technology
adoption theories by considering the integration of mediators [31,40]. The findings con-
tribute to the GSCM literature by integrating Blockchain Adoption Intention and Green
Innovation practices as dual mediators within a single framework, which has been rarely
assessed in previous studies. Specifically, this study emphasizes the combined mediating
roles of BA and Gl in linking the six driving factors to the Expected Benefits. This integrated
approach provides valuable insights into how these two mediators interact synergistically
to drive Expected Benefits, particularly in developing economies such as Vietnam. Further-
more, as suggested by Al-Swidi et al. (2024), our research contributes to theory through an
empirical study that validates context-specific factors. Specifically, the results confirm the
applicability of six key driving factors in influencing Blockchain Adoption Intention and
Green Innovation practices within emerging markets. This provides a robust theoretical
foundation for future comparative studies across regions and industries.

On the other hand, our research offers several managerial implications. Firstly, top
managers should focus on the key driving factors, prioritizing issues related to Organi-
zational Readiness, Partnerships, and Perceived Usefulness. These factors have the most
significant direct and indirect impacts on all prediction factors in this model, making them
critical areas for managerial attention. Secondly, the findings suggest that top managers
and policy makers in supply chains should view blockchain not merely as a technological
solution but as a catalyst for fostering green initiatives. By integrating these two dimen-
sions, organizations can enhance operational efficiency and achieve Expected Benefits such
as cost savings, improved transparency, and strengthened customer trust.

Although this study provides valuable theoretical and practical insights, certain limi-
tations remain that warrant further consideration in future research. These limitations offer
meaningful suggestions and open new opportunities for other scholars to explore to fulfill
the SCM literature. Firstly, this study focuses on assessing six key driving factors: Perceived
Usefulness, Technological Infrastructure, Investment Cost, Organizational Readiness, Gov-
ernment Support, and Partnerships within the context of Vietnamese supply chains. These
constructs were selected based on prior studies and aligned with the TOE-TAM framework
as recommended by other scholars, such as [31,33]. However, the authors suggest that
future research should consider expanding and exploring additional factors to provide
more comprehensive and realistic insights. Secondly, this study is limited to the context of
Vietnamese supply chains within an emerging economy that is increasingly integrating into
the global market. As a result, our findings may show similarities and differences compared
to studies conducted in other contexts. Therefore, we recommend that our proposed model
should be tested more broadly to provide more diverse and generalized perspectives.
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