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Abstract: Sustainability and digitization issues have coevolved in supply chain management (SCM),
receiving attention from the academic and business circles. However, few studies have addressed
this topic in an integrated way. In this regard, this study examined the relationships between
sustainable SCM, digital-based supply chain integration, and supplying firms’ performance in two
different country settings: South Korea and Vietnam. This comparative study provides evidence
that sustainable SCM facilitates the adoption and implementation of supply chain integration using
digital technologies, leading to suppliers” operational competitiveness. This study also indicates the
differences and similarities of sustainable SCM and its effects in the two different economies. These
findings provide scholars, managers, and policymakers with theoretical and practical implications to
encourage firms in Asian countries to enhance corporate competitiveness by adequately responding
to environmental and social issues and digitalization along the global value chain.

Keywords: sustainable supply chain management; digital-based supply chain integration; opera-
tional performance; comparative analysis; structural equation modeling

1. Introduction

The last couple of decades have witnessed increasing globalization, rapid technological
development, and evolving competitive business environment, which hamper firms’ ability
to anticipate and manage changes in their global supply chains. Ratcheting uncertainty in
the global value chain may jeopardize a firm’s financial viability by causing disruptions
of its key supply sources [1]. Supply chain risks may originate from several sources, such
as commodity price volatility [2], natural disasters [3], and sustainability scandals [4].
For instance, the average annual commodity price volatility in the 2000s has been about
three times higher than the 1990s [2]. The 2012 Fukushima tsunami and its consequent
nuclear incident caused Toyota’s production to drop 40,000 vehicles per day [3]. The
Foxconn affair, whose Chinese factory workers repeatedly committed suicide in 2010,
led Apple to substitute its largest supplier [5]. Supply chain risks regarding volatility,
sustainability, disruptive technologies, and disasters usually have links, increasing the
severity of each risk [6]. Supplier and customer integration in the supply chain has received
increasing attention as it is believed to enhance supply chain agility to adapt and respond to
marketplace changes in a swift manner [1]. In this changing competitive context, this study
aims to explore the links between sustainability, supply chain integration, digitization, and
operational performance. This study highlights the research purpose and contributions by
addressing research streams and gaps in the relevant literature.

The first research stream encompasses sustainability issues in supply chains. Firms
have increasingly concerned about their supply chains regarding environmental and social
challenges, such as climate change and fair trade. A large number of firms, particularly
those utilizing global value chains, have moved forward to build an environmental and
responsible supply chain [7]. Sustainable supply chain management (hereafter “sustainable
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SCM”) practices have enabled sustainability practices to diffuse in the emerging and
developing Asian economies [8,9]. For the past decade, some Asian countries have become
one of the world’s factories that enable firms to produce high volumes of products at a
low cost. Regulatory pressure on corporate sustainability practices in emerging economies
tends to be less stringent than in Western and developed countries [8]. Large global
companies have pushed their suppliers to adopt environmental-friendly and socially
responsible management practices at well-compliant levels with international standards.
This movement results in positive sustainability benefits, including worker human rights
and safety, community well-being, and nature conservation [10,11].

The second research stream covers the intersection of digital technologies and supply
chain management. A demand for digitization of the global value chain has rapidly
grown [12]. With the rise of Industry 4.0, digital transformation using various types
of advanced technologies, such as cloud computing, big data, and blockchain, helps
to simplify the complex structure and accelerate supply chain integration [13]. Firms
have attempted to increase collaboration with their various partners, including suppliers
and customers, by integrating their materials and information and synchronizing their
inter-organizational processes, which is believed to enhance supply chain operations’
efficiency [14]. Both researchers and practitioners expect that digitization of supply chains
has the potential to significantly achieve enhanced visibility and better collaboration along
a supply chain; however, very few companies have successfully implemented digital-
based supply chain integration [12]. For instance, only about five percent among firms
recognizing the value of digital transformation of supply chains are satisfied with their
approaches towards supply chain digitization [15].

A number of studies have explored sustainability, digitization, and integration in
supply chains; however, several essential aspects have received relatively little attention.
First, previous studies have examined those research topics in a separate way. For in-
stance, the supply chain management literature has hardly addressed the intersection of
digital technologies and sustainability issues in supply chains. Second, understanding
of supply chain digitization is in its early stages [13]. Third, the literature of sustainable
SCM has characterized its practices [7] and examined the drivers and effects of sustainable
SCM [10,16] However, the relationship between sustainable SCM and corporate competi-
tiveness remains inconclusive [8,17]. In this regard, the integration of sustainable SCM into
supply chain digitization has become a prominent trend nowadays [18]. Motivated by these
gaps in the literature, this study aims to examine the relationships between sustainable
SCM, supply chain digitization, and supplying firm performance in two different country
settings. This article contributes to the existing literature in three distinct ways.

First, conventional approaches to supply chain integration are facing the challenges of
updating to digitization. Previous studies, however, have little discussed the antecedents
and consequences of supply chain digitization [19]. There is a deficit in the literature that
provides frameworks for both scholars and practitioners to rethink supply chain integra-
tion in the digital era. We explore the intersection of sustainable SCM and supply chain
digitization. This study is one of the earliest studies that report how sustainability along
a supply chain facilitates inter-organizational integration in a global value chain, which
leads to competitiveness. Second, the literature of sustainable SCM has focused on large
buying firms from a Western country context [7,16]. A few studies have examined small
and medium-sized supply firms (SME suppliers) in the Asian context [10,11,20]. Besides,
sustainability practices may differ depending on countries’ policies and culture [21]. Com-
parative studies that explore the differences of sustainable SCM in at least two different
institutional contexts are strongly encouraged. This study evaluates how sustainable SCM
practices differ in different countries’ contexts from a SME supplier perspective. Besides,
we present evidence that sustainable SCM enhances the supplier’s competitiveness. Third,
the existing literature has provided mixed results of the relationship between sustainable
SCM and corporate competitiveness [17]. That suggests that sustainable SCM research
should consider intervening variables and different contexts to better understand how the
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direction of this relationship differs. By combining digital-based supply chain integration
and different country settings, this study presents evidence sustainable SCM influences
supplying firms’ competitiveness through supply chain digitization; yet, the effects are
somewhat different in the two different contexts.

The rest of this study is organized as follows: Section 2 covers the theoretical back-
ground of sustainable SCM and digital-based supply chain integration and presents a
research model and hypotheses. Section 3 explains the research method. Section 4 dis-
cusses the results of the empirical analysis, and the last section concludes with academic
and managerial implications and some suggestions for future research.

2. Theoretical Background and Hypothesis Development
2.1. Sustainable Supply Chain Management

Sustainable SCM is the firm'’s strategic effort to achieve social, environmental, and
economic goals through the systematic coordination of buyer-supplier relationships and
inter-organizational business processes [22]. The economic aspect of the triple bottom line
has been assumed as being covered by conventional management publications [17]. Thus
the literature of sustainable SCM has focused on two dimensions of sustainability: environ-
mental and social aspects [7]. In the literature, the relationship between sustainable SCM
and firm performance indicates the link between the triple bottom line’s social and envi-
ronmental performance and economic performance. In general, sustainable SCM activities
encompass monitoring and support [23,24]. The buying firms conduct monitoring-based
sustainable SCM practices toward their suppliers to reduce environmental and social
risks in their supply chain. Monitoring integrates sustainability performance criteria into
supplier selection processes. Support-based sustainable SCM practices focus more on
improving the supply chain’s social and environmental performance and emphasize tech-
nical assistance, training and education, and information and knowledge sharing [7,20,25].
Collectively, sustainable SCM consists of two dimensions: the environmental and social
aspects.

First, this study defines the environmental dimension of sustainable SCM as a set
of managerial practices to integrate environmental issues into SCM to enhance environ-
mental performance along a supply chain. Global leading companies want to mitigate
environment-related risks in their supply chain. Thus, they began to integrate the envi-
ronmental criteria into performance objectives for supply chain management [26]. Firms
have increasingly relied on their supply chain partners to achieve environmental per-
formance [25]. Adopting green procurement policies is a typical practice of the green
dimension of sustainable SCM. Buying firms evaluate suppliers” environmental perfor-
mance through formal supplier assessment criteria. Environmental support includes
several activities focusing on suppliers’ long-term environmental management capabil-
ity [24]. Large buying firms provide their suppliers with relevant information and skills
to develop environmentally-friendly products/processes through direct and frequent in-
teraction between the buyer and supplier. They also support the suppliers with technical,
managerial, and financial assistance to improve suppliers” environmental performance [24].

Second, this study operationalizes the social dimension of sustainable SCM as a
set of firms’ efforts to reduce social risks such as human rights and improve corporate
reputation in the local communities [23]. The United Nations” Global Compact principles,
such as human rights, anti-corruption, and diversity, are the most widely used guidelines
in addressing social issues in supply chains. Some companies demand their suppliers to
acquire social responsibility certificates, such as SA8000. How social criteria are satisfied is
left to the suppliers. A strict penalty mechanism such as “three strikes and you are out”
may be adopted (e.g., Walmart’s sustainable network program [27]). Also, global buying
firms provide their suppliers with support programs to improve their social performance.
They provide their suppliers with technical and financial support to help them fulfill the
code of conduct.
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2.2. Digital-Based Supply Chain Integration

Many firms have increasingly paid attention to supply chain integration, which aims
to improve efficiency along a supply chain by integrating materials, information, and
capital flows and synchronizing supply chain partners” processes [14,28]. In a global
value chain, geographical distance has been perceived as a significant challenge for supply
chain integration. However, digital transformation has diffused throughout industries,
enabling firms to achieve enhanced visibility and better collaboration along a supply chain.
Several information and communication technologies, such as electronic data interchange
(EDI), enterprise resource planning (ERP), radio frequency and identification (RFID), and
computerized shipping and tracking systems, have already been adopted in supply chain
management [28]. Based on these existing technologies, firms increasingly incorporate
emerging technologies, including cloud computing, big data analytics, the Internet of
things, and social media, into their global supply chain management.

By combining supply chain integration and digitization, digital-based supply chain
integration can be defined as a set of activities concerned with coordinating product and
information flow along a supply chain utilizing digital technologies [28,29]. The digital
supply chain integration concept is still developing [30]. From a social capital perspective,
it can encompass relational integration and structural integration [31]. The former dimen-
sion refers to behavioral and operational integration, includes joint activity development,
collaborative work processes, and coordinated decision-making between supply chain
partners based on shared goals, trust, and reciprocity. The latter dimension points to
the coordination of information transfer and communication among partners based on
enablers of digital technologies, including traditional EDI and emerging artificial intelli-
gence (Al), big data analytics, cyber-physical systems, and the Internet of things [19,32].
Digital-based supply chain integration enhances visibility in the supply chain and lowers
uncertainty arising from changes in orders and demand volatility. For instance, emerg-
ing digital technologies can visualize real-time information sharing among global supply
chain partners.

2.3. Hypotheses Development

The present study has three main research objectives. First, we investigate the dif-
ferences and similarities of sustainable SCM in the Korean and Vietnamese contexts. Sec-
ond, this study tests the effect of sustainable SCM on suppliers” operational performance
through digital-based supply chain integration. Third, this study examines how the rela-
tionships between sustainable SCM, digital supply chain integration, and performance
vary across countries.

Stakeholders’ concerns regarding social and environmental issues may significantly
affect firms’ stance towards sustainability issues. However, stakeholders’ pressures are
exerted differently in diverse country settings [21,33]. Stakeholders’ expectation about
sustainability is likely to be higher in Western than Asian countries. However, the gaps
in such pressures on firms in developed and developing countries are narrowing. That
is because ratcheting demands for better sustainability performance usually initiated by
customers in developed countries is passed to local firms located in developing countries
through the global supply chain [34].

Large, high-profile firms tend to face considerable pressure to improve their sustain-
ability performance; in contrast, smaller suppliers or suppliers, particularly in developing
countries, have few incentives. Sustainability pressures are often transferred upstream
to suppliers, stimulating sustainability changes along the supply chain in Asia. Buying
firms might require a more stringent sustainability performance of their suppliers to re-
duce the business risks in emerging markets. Buyers are likely to place more significant
pressure on Vietnamese supply firms than Korean ones. Korean firms have been exposed
to international markets longer than Vietnamese firms. Many Korean firms have already
implemented ISO standards (e.g., ISO14001) and are therefore less likely to be asked about
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sustainability practices from their global buyers. Based on this argument, we present the
following hypothesis.

Hypothesis 1 (H1). Sustainable supply chain management practices (i.e., the levels of sustain-
ability requirements and support from the global buying firm) in Vietnam are higher than those
in Korea.

Digital-based supply chain integration can significantly achieve enhanced visibility
and better collaboration in global supply chains. However, many companies find it chal-
lenging to implement digital supply chain integration mainly because of a sense of urgency,
lack of strategic orientation, inflexible business processes, misaligned business objectives,
and fear of losing confidential information [12]. Sustainable SCM can play a crucial role in
overcoming these barriers to digital supply chain integration for some reasons.

First, sustainable SCM is essentially a reciprocal program requiring mutual recognition
by supply chain partners [35]. Supply chain partners can share common sustainability goals
through a transparent evaluation of environmental and social performance, an effective
feedback system, open communication, and sustainability information sharing [36]. Rela-
tional social capital, such as trust and mutual understanding, accumulated via sustainable
SCM practices can mitigate concerns about confidential information sharing and facilitate
the adoption of emerging digital technology for supply chain integration.

Second, sustainable SCM focuses on investment for technical, product development,
and management capabilities with a long-term perspective [35]. As buying firms, par-
ticularly large global brand companies, perceive their suppliers as partners rather than
contractors, they increasingly provide suppliers with technical, financial, and managerial
assistance and increase joint activities [36]. Similarly, suppliers perceive buyers” direct in-
volvement in environmental and social performance as a signal of long-term commitment,
which leads to lower barriers for digital-based supply chain adoption.

Third, digital transformation increasingly helps organizations achieve better customer
service and better relations with suppliers, increasing competitive positions [19,37]. Digital
technologies’ rapid penetration throughout the entire industry has significantly changed
customers’ buying behavior and demand patterns. In response to these emerging chal-
lenges in supply chain management, digitization enables firms to enhance visibility and
better collaboration along a supply chain [37]. A combination of traditional technologies
such as EDI, ERP, and RFID with emerging technologies including big data analytics, Al,
and real-time data exchange can be a source of supply chain competitive advantage [19,36].
More specifically, information and operational integration among buyers and suppliers
using digital technologies lowers uncertainty arising from changes in orders, demand
volatility, and lead-time fluctuations. Previous studies have provided evidence that digital
technology use facilitates supply chain integration [12,36,38] and improves supply chain
performance directly and indirectly [29,39].

Collectively, sustainable SCM enhances strong interaction ties among partners in the
global value chain, facilitating buyers and suppliers to adopt and utilize digital technolo-
gies for their supply chain integration. Digital-based supply chain integration enables
supply chain partners to generate new ideas, find new solutions, work together to solve
complex problems, leading to operational performance. This reasoning present the follow-
ing hypothesis.

Hypothesis 2 (H2). Sustainable SCM is positively related to suppliers’ operational performance
through digital-based supply chain integration.

This study conjectures that the relationships among sustainable SCM, digital-based
supply chain integration, and operational performance can differ in the two different
settings of Korea and Vietnam. The levels of maturity in the industrial sector of Korea and
Vietnam are different. Such difference may engender some sustainability practices to be
implemented at different levels, which varies the effects of sustainable SCM. Besides, the
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contextual differences may matter. For example, social issues, including firms’ contribution
to local communities and the alleviation of polarization, have recently gained higher prior-
ity than environmental problems in Korea. At the same time, the Viethamese government
places importance on reducing air pollution, wastewater, and environmental degradation.
Vietnamese firms are at an early stage of sustainability practices to have more options for
environmental performance improvements. However, Korean industries” energy efficiency
has generally reached the top levels of performance [40]. Thus, increases in energy and
environmental performance are very challenging and costly. Due to such differences, the
effects of sustainable SCM on competitiveness may vary in the two countries” settings.

Hypothesis 3 (H3). The extent and strength of particular relationships between sustainable SCM,
digital-based supply chain integration, and operational performance vary across countries.

3. Research Methodology
3.1. Variables and Measure

This study employed a survey method. We used previously validated scales whenever
possible to increase the reliability and validity of the measurement. Based on the literature,
we devised a questionnaire. All the questions were perceptual measures using a seven-
point Likert-type scale. First, we developed five items to measure the environmental
dimension of sustainable SCM based on the previous research on green SCM [24,41]. They
included environmental performance criteria in the supplier selection process, auditing,
environmental knowledge provision, and technical assistance. An analogous five-item scale
was used to measure the social dimension of sustainable SCM adopted from the responsible
SCM literature [23,42]. Second, digital-based supply chain integration was measured using
five items as an extension of previous studies [28-30]. They encompass information sharing
(i.e., order, inventory, and production planning) and coordinated planning decisions (i.e.,
stock replenishment and joint product development) using digital technology. Third, this
study used a five-item scale to measure corporate operational performance in the realms of
quality, cost, delivery, and flexibility, which have been widely used in the operations and
supply chain management literature [43,44]. Appendix A presents the questionnaire used
in this study.

3.2. Sample

This study collected data from South Korea and Vietnam. First, 248 companies
responded to the survey from a sample of 850 Korean small- and medium-sized exporting
B2B companies. We used 187 cases by excluding non-suppliers and missing data. Second,
we conducted the same survey on Vietnamese exporting firms that supplied their products
to large global firms. A total of 219 responses were collected out of 682 Vietnamese
exporting firms in the area of Ho Chi Minh City. For the same reason, this study used
193 data for the analysis. Table 1 presents a summary of the responses.

Table 1. Summary of the survey.

Total Number of Usable Response Rate  Average No. of Average of
Country Questionnaires Sent Responses Responses (%) Employee Sales Revenue
P ° ploy (Million USD)
South Korea 248 187 22.2 83 17.3
Vietnam 219 193 28.3 156 5.7

3.3. Measurement Test

Table 2 provides the results of the measurement tests. We used confirmatory factor
analysis (CFA) for convergent validity. Cronbach’s alpha, average variance extract (AVE),
and composite reliability support the constructs’ reliability and internal consistency [45].
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We assessed the discriminant validity by examining whether the square root of the AVE of
each variable is higher than the correlation coefficients between the two variables [46].

Table 2. The results of constructs’ reliability and validity.

Construct Items Loading (CFA)  Cronbach’s Alpha  Composite Reliability AVE
ESCMO01 0.66
. . . ESCM02 0.80
The env1r0nrr'1ental dimension ESCMO3 0.74 0.87 0.88 0.60
of sustainable SCM ESCMO4 0.78
ESCMO05 0.80
SSCMO01 0.87
. . . SSCMO02 0.89
The social dimension of SSCMO3 0.92 0.94 0.94 0.75
sustainable SCM SSCMO4 0.80
SSCMO05 0.84
DSCI01 0.71
.. . DSCI02 0.75
Digital Eﬁfggrzzgﬁ ly chain DSCI03 0.67 0.85 0.82 0.60
DSCI04 0.75
DSCI05 0.82
PERFO01 0.84
. PERF02 0.61
Operational performance PERF03 0.82 0.92 0.87 0.64
PERF04 0.87

4. Results and Discussion
4.1. Descriptive Analysis

Table 3 presents descriptive statistics and results of the correlation analysis. This study
used a t-test analysis to investigate the similarities and differences in sustainable SCM
practices in Korean and Vietnamese contexts. Then, we employed structural equation
modeling (SEM) to test hypotheses. LISREL 8.30 [47], based on a covariance matrix, was
used for the analysis. We analyzed each model of the Korea and Vietnam cases separately.
Table 4 indicates a good fit for the model [48,49].

Table 3. Correlation matrix.

Variable Mean S.D. 1 2 3 4
1. Sustainable SCM (Environment) 4.83 1.36 (0.77)
2. Sustainable SCM (Social) 4.30 1.60 0.63 *** (0.91)
3. Digital-based supply chain integration 4.25 1.23 0.45 *** 0.38 *** (0.76)
4. Operational competitiveness 4.85 1.46 0.44 *** 0.59 *** 0.30 *** (0.80)

Note: Figures along the diagonal in brackets indicate the square root of the AVE. ***, p < 0.01.

Table 4. Fit of the measurement and structural models.

Fit Indices x2/d.f. RMSEA GFI IFI NNFI CFI
Desirable or marginal range <3.0 <0.08 >0.80 >0.90 >0.90 >0.90
Measurement model 1.88 0.85 0.84 0.92 0.93 0.93
Structural model
The Korean case 1.64 0.09 0.85 0.92 0.92 0.93
The Vietnamese case 2.55 0.10 0.80 0.91 0.88 0.90

4.2. Hypotheses Test and Discussion

This study compared the sustainable SCM practices for the two country settings
on each of the two dimensions: environmental and social aspects. Table 5 provides a
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summary of the analysis. First, the results show that some sustainable SCM practices are
higher for Vietnamese supply firms than Korean ones at a significant level: the extent of
buyers’ environmental performance evaluation of the supplier, environmental support, and
collaborative work on greener product development. It is noteworthy that non-significant
items indicate that similarities exist between the two countries’ cases in the practices of
buyers’ environmental audits and ISO certification requirements. Overall, the results
partially supported Hypothesis 1.

Table 5. Comparison of sustainable SCM practices.

Item South Korea (N =187) Vietnam (N =193) ¢-Value
The environmental dimension of sustainable SCM
ESSCMO1. Environmental performance evaluation 5.12 5.49 1.77 *
ESSCMO02. Environmental audit 4.64 4.73 0.49
ESSCMO03. Certification requirement 5.02 5.23 1.14
ESSCMO04. Environmental support (knowledge transfer and training) 431 4.75 2.68 ***
ESSCMO05. Green product co-development 435 4.66 1.74*
The social dimension of sustainable SCM
SSSCMO1. Social performance evaluation 4.57 4.87 1.46
SSSCMO2. Social audit 4.14 411 0.17
SSSCMO03. A code of conducts compliance 437 4.46 0.46
SSSCMO04. Social support (information sharing and training) 4.16 4.06 —0.53
SSSCMO5. Precautionary response 4.25 4.66 1.03

*p<0.1;**, p <0.01.

Vietnamese suppliers recognized the rigorous environmental demands of their buyers
than Korean suppliers when they export products. That implies that global buyers outside
Vietnam are placing pressure on their supply chain partners in Vietnam to become more
environmentally sound. To mitigate supply chain risks related to environmental issues,
global brands often seek suppliers showing higher environmental performance and a
conventional competitive advantage of low costs. One item with the most substantial
difference across countries is buyers’ environmental support. Such support includes
environmental skills, training, and education. In addition, Vietnamese suppliers show a
higher level in collaborative work with their buyers for greener product development than
Korean suppliers. These differences indicate that Vietnamese firms’ green capabilities are
relatively lower than those of Korean firms. Because Vietnamese exporting companies are
not equipped to address such environmental issues, global buyers are likely to provide
them with higher levels of support while imposing intense pressure. This study examined
the effects of sustainable SCM’s environmental and social dimensions on the supplier’s
sustainability performance and operational competitiveness in the two different country
settings. Overall, the results in Figure 1 provide support for Hypotheses 2 and 3.

The Korean case The Vietnamese case

nvironmental

) ) 0.25™*
dimension

Digital-based
SC integraion

Operational
performance

Digital-based
SC integraion

Operational
performance

Sustainable SCM

Social
dimension

Social
dimension

Figure 1. The results of structural equation modeling. *** p < 0.01.
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First, green SCM (the environmental dimension) had a significant and positive rela-
tionship with sustainability performance in Korea and Vietnam. That indicates that global
buying companies’ effective monitoring and support contribute to Korean and Vietnamese
suppliers’ sustainability performance. This result is very in line with previous studies on
the environmental strategies of Asian companies [33]. For instance, Cho and Voss [50]
found that South Korean quickly adopted and implemented environmental strategy in the
mid-2000s when they confronted an unexpected and stringent environmental demand of
their global buyer for hazardous substance-free certification. As for the social dimension,
its positive effect on sustainability performance was founded only in the Korean context.
This result might imply that the environmental aspect is more critical for sustainability
performance than the social dimension in the Vietnamese supply chain. Alternatively, if
green SCM'’s effect is overwhelming other influential factors, the impact of the social SCM
on sustainability performance may not be significant. We found that sustainable SCM
enhanced Korean and Vietnamese suppliers’ capability and performance for addressing
environmental and social issues.

Second, the results provided evidence of a direct relationship between sustainabil-
ity performance and corporate operational competitiveness. This result supports some
previous studies that acknowledge the possibility of the triple bottom line in the supply
chain [8,25,51]. Also, it is noteworthy that sustainable SCM increases the supplier’s op-
erational competitiveness through sustainability performance. These results support our
second hypothesis.

Third, the results support Hypothesis 3, the differences in the effects of sustainable
SCM on sustainability performance and corporate competitiveness between Korea’s and
Vietnam's cases. The environmental dimension has a more significant relationship with
sustainability ( = 0.78 and t = 5.78) than the social aspect (3 = —0.13 and t = 1.19) in
the Vietnamese situation. In contrast, the social dimension’s effect on sustainability per-
formance ( = 0.40 and t = 0.78) is greater than the environmental dimension (3 = 0.29
and t=0.40) in the Korean case. The results also verify that the relationship between
the supplier’s sustainability performance and operational competitiveness is less in the
Vietnamese case (3 = 0.54 and t = 6.33) than in the Korean case (f = 0.70 and t = 6.96). As
expected, the contextual difference between South Korea and Vietnam may cause such
relationships to varying. For instance, when exporting products, environmental concerns
are significant in the Vietnamese supply chain. Besides, economic factors such as a large
workforce with relatively low wages and labor productivity may be considered one of the
main competitive advantages of Vietnamese suppliers. This result is very much in line with
some of the statistics that illustrate labor-intensive manufactured goods, such as textile and
footwear, were the most fast-growing export segments [52].

5. Conclusions
5.1. Theoretical and Practical Implications

By combining sustainability, inter-organizational integration, and digitization in sup-
ply chains, this study lays the groundwork for future theoretical work in sustainable and
digital supply chain dynamics. First, this study contributes to the existing literature on
supply chain management by exploring the intersection of sustainability and digitization.
A few studies have recently addressed this topic; however, they tend to focus on Industry
4.0 technologies, such as blockchain and big data, as antecedents of sustainable SCM [53].
This study widens this argument by providing evidence of reverse causality, indicating
the positive effect of sustainable SCM on digital-based supply chain integration. Sustain-
ability and digital-based integration along a supply chain can be parallel because they
are essentially reciprocal programs. This result implies that social capital theory [31,54],
explaining competitive advantages as the results of valuable assets that stem from access
to resources made available social relationships in firms’ social network, can be extended
to the supply chain digitization context. Second, this study proposes a better explanation
of how sustainable SCM differently influences the implementation of digital-based supply
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chain integration with global buyers and operational performance in the different country
settings. South Korea represents a mature industry environment, whereas Vietnam is an
emerging economy. The results highlight that the global supply chain has contributed to
increasing sustainability practices in Asian countries. Sustainability issues have emerged in
the business circles in South Korea and Vietnam; however, priorities vary depending on the
two countries’ settings. The extent of environmental requirements and support from global
buyers are more influential in the Vietnamese supply chain than in the Korean supply
chain, implying that the environmental issue is a more pressing matter in the Vietnam case.
This result aligns with the resource-based view (RBV), stakeholder theory, and institutional
theory to depict changes in sustainable SCM in different country contexts. RBV and stake-
holder theory [55], arguing that a firm’s behavior and performance might be determined by
the specific resources of the firm and pressures from its stakeholders, provide a theoretical
ground to explain why and how sustainable SCM practices vary in different contexts.
Institutional theory, focusing on the intersection between individual firms and societal
players, can describe how companies build the consensus around emerging sustainability
issues and sustainable SCM practices proliferate along global value chains [56].

This study provides several managerial and policy implications for enhancing supply
chain performance by utilizing digital technologies along a global supply chain. First, sus-
tainable SCM can enable Asian suppliers to adopt and implement sustainability practices.
Supplying companies’ sustainability performance can be improved by their global buyers’
monitoring- and support-based supply chain practices. Collectively, supply chain partners
(i.e., buyers and suppliers) should acknowledge that they can benefit from partnership and
collaboration through sustainable SCM [10,16]. Second, this study provides evidence that
sustainable SCM, which aims to improve sustainability performance through monitoring
and support practices of buying firms to supplying firms, helps supply chain partners
adopt digital technologies for information and operations integration along a supply chain.
Sustainable SCM is a reciprocal program based on mutual recognition, trust, and long-
term partnership, coordinating misaligned objectives and reducing concerns regarding
confidential information sharing and misaligned goals. Supply chain integration using
digital technologies has become a prominent trend nowadays. However, many compa-
nies encounter several obstacles hindering the adoption and implementation of supply
chain digitization. In this situation, sustainable SCM plays a critical role in facilitating
digital-based supply chain integration by lowering those barriers, improving operational
performance such as quality, cost, delivery, and lead time. Third, we present that sustain-
able SCM and digital-based supply chain integration can be parallel and improve suppliers’
operational performance in Korea and Vietnam. Supplying firms in these regions may
increasingly receive stringent requirements regarding environmental and social issues from
their global buyers. Their buyers in the global value chain may increasingly demand to
adopt digital technologies to share order, inventory, production, and product information.
In this case, they need to take such sustainability and digital requirements as opportunities
to improve their operational competitiveness. Fourth, significant progress has been made
in sustainability practices and digitization in Asian countries; however, there might be
differences in priorities of these issues. Managers of Korean and Vietnamese supplying
firms continuously should be keenly conscious of various global, environmental, social, and
digital technology concerns from their international buying firms. They should respond to
them in a timely and adequate manner.

5.2. Limitations and Future Research Directions

This study suggests some directions for future research. First, this study investigated
differences in sustainable SCM practices of the two country settings. Future studies need
to investigate the effects of institutional factors, such as social and environmental pressure,
regulations, policies, and industrial and digital technological infrastructure, which are
likely to influence sustainability practices. Second, this study analyzed sustainable SCM
and digital-based supply chain integration from a supplier perspective by collecting the
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supplier-side data. Extending this work to a dyadic perspective of sustainable SCM,
collecting data from both sides of the buying firms and their suppliers is needed for a
clear picture of sustainability practices, supply chain digitization, and competitiveness.
Third, this study employed perceptual measures using a survey method. Future studies
can consider objective financial performance measures for performance, such as sales and
market share, the return of investment (ROI), and profits.
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Appendix A. Questionnaires

Variable Item Code Item

To what extent do you agree or disagree with each of the following
statements (1 = not at all, 4 = moderately, and 7 = very much)?
For the last two years, our major customer has . ..
evaluated our environmental performance in a formal supplier

ESSCMO1 .
selection process.
ESSCMO02 visited our operational site to do environmental audits.
The environmental dimension ESSCMO03 demanded environmental management certification.
of sustainable SCM provided us with environmental information and know-how, and
ESSCM04 . . . . .
technical, managerial and financial assistance.
ESSCMO05 helped our firm develop environmental-friendly products.
SSSCMO01 evaluated our social performance in a formal supplier selection process.
SSSCMO02 visited our operational site to do social audits.
SSSCMO3 demanded us to assure to comply with global social standards (e.g., the
The social dimension of UN Global Compact)
sustainable SCM provided us with environmental information and know-how, and
SSSCMO04 . . . . .
technical, managerial and financial assistance.
SSSCMO05 helped our firm cope with possible social issues in a precautionary way.
To what extent do you agree or disagree with each of the following
statements (1 = not at all, 4 = moderately, and 7 = very much)?
For the last two years, our firm and our major customer have ...
[digital technologies include EDI, ERP, big data analytics, the Internet
of things, and social media]
DSCI01 shared order information using digital technologies
DSCI02 shared inventory information using digital technologies
Digital-based supply chain DSCI03 shared production planning and schedule using digital technologies
integration made coordinated and joint decisions regarding stock replenishment
DSCI04 . . .
using digital technologies
DSCI05 collaborated for new product development using digital technologies
How does your firm compare with primary competitors? (1 = far
worse, 4 = the same as, and 7 = far better)
PERFO01 Quality
Operational performance PERF02 Costs
PERF03 Flexibility
PERF04 On-time delivery
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