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Abstract — Green supply chain integration (GSCI) has increasingly
played a pivotal role in creating competitive advantage and
promoting sustainable development. This study employs a
bibliometric analysis approach, supported by VOSviewer, combined
with content analysis to identify research trends, knowledge
structures, and key themes in the field of GSCI. Based on a Scopus
dataset covering the period 2014-2024, the study analyzes citation
metrics, keyword co-occurrence, and co-authorship networks to
provide a comprehensive overview of GSCI research. The content
analysis of 46 systematically selected representative articles reveals
that the drivers of GSCI originate from three main groups: external
factors, organizational requirements, and firms’ internal resources
and capabilities. Furthermore, the implementation of GSCI generates
positive outcomes for green innovation and firm performance,
thereby outlining a comprehensive picture of the formation
mechanisms and consequences of GSCI.

Key words — Green supply chain integration; GSCI; antecedents;
SLR; drivers

1. Introduction

In light of the increasingly severe impacts of climate
change, sustainable development has become a strategic
priority for firms [1]. In this context, green supply chain
integration (GSCI) has emerged as a strategic approach that
enables firms to coordinate effectively with upstream and
downstream partners to promote environmental protection
practices and pursue sustainable development [2]. GSCI
reflects the degree of strategic collaboration among supply
chain members through the integrated management of
internal and inter-organizational processes aimed at
minimizing negative environmental impacts [3], [4].
Through GSCI, firms can exploit and coordinate the
resources and capabilities of relevant stakeholders while
acquiring diverse knowledge and continuously extending
their operational boundaries to develop innovative solutions
for environmental protection while maintaining competitive
advantage [3], [5]. Therefore, GSCI has become one of the
topics that has attracted broad scholarly attention in the field
of supply chain management in recent years [6], [7].

However, research on GSCI remains fragmented and
lacks systematic consolidation. First, existing studies
approach GSCI from various theoretical perspectives,
leading to inconsistencies in the conceptualization and
measurement of GSCI [8]. Second, there is still no
consensus in the empirical literature regarding the effects
of GSCI on firm performance, particularly across different
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economic contexts [1], [8]. In addition, the rapid increase
in studies linking GSCI with digital transformation and
sustainable innovation has been changing the way GSCI is
implemented [9], [10]. This highlights the need to
synthesize and systematize scholarly knowledge in this
field [11]. Therefore, this study employs a bibliometric
approach combined with content analysis to: (i) map the
development of the field over time and across geographical
contexts; (ii) identify thematic research clusters and
emerging trends; and (iii) develop an integrated analytical
framework of the antecedents and outcomes of GSCI. On
this basis, the study proposes future research directions to
advance the theoretical and practical development of GSCI
in the context of sustainable development.

2. The concept of GSCI

The concept of GSCI emerged from and extends two
streams of research: green supply chain management
(GSCM) and supply chain integration (SCI) [12]. In essence,
GSCI reflects the convergence of SCI principles and
environmental management objectives, as manifested in the
degree of collaboration and synchronization between firms
and their supply chain partners in pursuing sustainability
goals through information sharing, process integration, and
the co-development of green strategies [13].

Initially, GSCI primarily focused on environmental
orientation and the management of internal and external
processes from a behavioral perspective, emphasizing the
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coordination of environmental activities across internal
functions and external actors [2], [5]. However, recent
studies have expanded this approach toward a capability-
based perspective, highlighting the role of GSCI as a
strategic capability that enables firms to integrate
resources, strengthen inter-organizational coordination,
and enhance adaptability [4], [14], [15].

Accordingly, GSCI not only helps firms reduce
emissions and economic costs but also supports
sustainability-oriented green supply chain planning [16].
At the same time, it facilitates green innovation [10], [17]
and improves firm performance [13], [18]. These benefits
indicate that GSCI is not merely an operational practice but
has become an important strategic capability in the context
of sustainable development.

However, some studies suggest that previous
definitions of GSCI remain static and have not adequately
addressed how firms, especially those in emerging
economies, can respond to the uncertainty and dynamism
of the business environment [8], [19]. This indicates the
need to further develop theoretical frameworks to explain
how firms implement and adapt GSCI in a volatile business
environment.

3. Research methodology

This study was conducted using the systematic
literature review (SLR) method, combining bibliometric
analysis and content analysis to provide a comprehensive
and in-depth understanding of the development of the
GSCI field, while also analyzing empirical evidence
related to its concept, dimensions, and antecedents.

The entire research process was carried out in accordance
with the PRISMA guidelines, which help maximize the
transparency, reliability, and quality of systematic reviews
[20]. The process is illustrated in Figure 1.
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Figure 1. Research process

The research process began with data collection from
the Scopus database, one of the most reputable and
comprehensive scientific databases [21]. The search
strategy was developed around the central research concept,
namely GSCI. In the Scopus database, the following search

query was conducted: ("Green" AND "supply" AND
"chain" AND ‘'integration") OR "GSCI". This search
strategy ensured the retrieval of studies that used the full
term “Green Supply Chain Integration” as well as those that
used the abbreviation “GSCI”. The search was conducted in
January 2025. Initially, 1,186 documents were retrieved
from the Scopus database. Subsequently, screening criteria
were applied to ensure the relevance and academic quality
of the dataset. Specifically, the study focused only on
English-language scientific articles published in academic
journals between 2014 and 2024 and belonging to the
following subject areas: Business, Management and
Accounting; Environmental Science; Social Sciences; and
Decision Sciences. The selection of the 2014-2024 period
was based on the fact that the concept of GSCI is relatively
new, and most studies suggest that the first widely
recognized concept of GSCI emerged in 2013 [2]. After the
initial screening stage, 410 articles meeting the criteria were
retained for bibliometric analysis.

Based on the 410 articles retrieved from the Scopus
database, the study conducted a bibliometric analysis to
assess the development of GSCI through publication and
citation indicators, keyword co-occurrence, and research
collaboration networks. This analysis provided an overall
picture of the research field, identify core themes,
prominent research streams, and development trends over
time [22], with the support of VOSviewer software. A key
advantage of this method is its ability to process large
volumes of scholarly data in a systematic and objective
manner while requiring fewer resources for data collection
[23], [24].

After the bibliometric analysis, the study further
conducted an in-depth screening by reading the titles and
abstracts of the articles to determine their direct relevance
to the GSCI topic. The retained studies had to
simultaneously meet the following conditions: (i) focusing
directly on GSCI; (ii) examining the dimensions,
antecedents, or outcomes of GSCI; and (iii) using a clear
theoretical model or research method. Conversely, studies
that focused only on SCI, green supply chain management,
or green supply chain performance without directly
analyzing GSCI were excluded from the dataset. After two
rounds of screening, a total of 46 articles that fully met the
criteria were selected for in-depth content analysis. The use
of explicit inclusion and exclusion criteria helped reduce
selection bias in the literature synthesis process.

For the 46 articles selected for content analysis, the
study coded and extracted data using a standardized form
to ensure a systematic data synthesis process. The coded
information included: authors, article title, year of
publication, journal, research questions/objectives,
theories/research models used, research methods, key
research variables, research findings, limitations, and
future research directions (see Appendix).

After coding, the studies were classified into three main
themes of GSCI, including: (i) the concept and dimensions
of GSCI, (ii) the antecedents of GSCI; and (iii) the effects of
GSCI on firms. This coding and classification process
ensured that the synthesized framework of the antecedents
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and outcomes of GSCI was developed based on empirical
evidence directly extracted from the included studies. The
use of content analysis enabled a deeper synthesis of the
selected studies, allowing the identification of theoretical
approaches, antecedents, and outcomes of GSCI, while also
clarifying research gaps and future development trends [25].

4. Research results
4.1. Bibliometric analysis results

Based on the description of the dataset comprising 410
articles on GSCI, this study clarifies the scale, temporal
development, and knowledge structure of GSCI through
key aspects, including publication trends, country
distribution, and research thematic clusters.

Number of articles on GSCI over time

Research on GSCI began in 2013 [2] and has shown an
increasing trend over time. In the early stage, the number
of studies on GSCI increased only slowly, but the growth
trend gradually became stronger. In particular, the period
from 2022 to 2024 recorded an increase of nearly double
compared with previous years, reflecting the growing
scholarly interest in the context of post-COVID-19 green
and sustainable economic recovery.

100

Documents

Year

Figure 2. Number of documents from 2014 to 2024
Source: Analysis results from Scopus data, December 2024
Country-based data on GSCI research

Research on GSCI involves the participation of many
countries, demonstrating the international nature of and
widespread interest in this field. Among them, China, the
United Kingdom, India, and Malaysia are the countries
with prominent numbers of publications (Figure 3). During
the period 2014-2024, China led in the number of
publications, accounting for nearly one-third of the total
number of articles in the research sample. Studies in
developed countries were mainly concentrated in the
United States, the United Kingdom, and France. This
indicates that research on GSCI is not only concentrated in
developed economies but has also expanded strongly into
emerging economies, where environmental and supply
chain issues are becoming increasingly urgent.

Keyword Co-occurrence analysis

Keyword co-occurrence analysis was conducted using
VOSviewer software to explore the knowledge structure
and major research themes in the field of GSCI. The dataset
included keywords extracted from the titles and keyword
sections of the articles, with a minimum occurrence

threshold of five times to ensure the representativeness and
reliability of the analytical network.

The analysis results show that 28 keywords were
classified into five thematic clusters, reflecting prominent
research directions in the field of GSCI (Figure 4).
Specifically, Cluster 1, shown in red, focuses on green and
sustainable supply chain management in the digital era.
Cluster 2, shown in green, refers to green integration and
collaboration among stakeholders. Cluster 3, shown in
blue, relates to green supplier selection in the context of
supply chain disruption. Cluster 4, shown in yellow,
reflects the influence of GSCI on firm performance and
sustainability. Cluster 5, shown in purple, is associated
with digital transformation in supply chains and financial
performance. Overall, the results indicate that studies on
GSCI are increasingly linked to the context of the digital
era, in which digital transformation emerges as a prominent
theme related to green integration, performance, and
supply chain sustainability.
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Figure 3. Geographical distribution of studies

Source: Analysis results from Scopus data, December 2024
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Figure 4. Keyword co-occurrence map of documents
Source: Analysis results from Scopus data using VOSviewer,
December 2024
4.2. Content analysis results
Journals publishing GSCI studies

The articles selected for content analysis were all
published in reputable academic journals classified as Q1
and Q2 according to the SCImago Journal Rank (SJR)
ranking (Table 1). This indicates that the dataset is valuable
and reliable for the content analysis results.
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Table 1. List of articles published in journals

Journal NllII.lbeI.‘ of Article
publications
Sustainability (Switzerland) 06 [26] - [31]
Business Strategy and the
Environment 05 [4]. 321 - [33]
Sustainable Development 05 [13],
[36] -[39]
- [15], [40],
Journal of Cleaner Production 04 [41], [42]
Cogent Business and Management 02 [43], [44]
Industrial Management and Data 02 [45], [46]
Systems
Corporate Social Responsibility
and Environmental Management 02 (171, 147]
Australian Journal of Management 01 [48]
Business Process Management 01 [49]
Journal
Frontiers in Environmental Science 01 [50]
European Journal of Innovation
01 [11]
Management
International Journal of Conflict 01 [51]
Management
International Journal of
Construction ~ Supply  Chain 01 [52]
Management
International Journal of Logistics 01 (53]
Research and Applications
International Journal of Physical
Distribution & Logistics 01 [5]
Management
International Journal of
Production Research o1 [19]
Journal of Asian Finance,
Economics and Business 01 [54]
Journal of Business and
Industrial Marketing o1 53]
Journal of Intellectual Capital 01 [56]
Journal of International Logistics 01 [8]
and Trade
Journal of Knowledge Management 01 [10]
Journal of Legal, Ethical and 01 [57]
Regulatory Issues
Journal of  Manufacturing 01 [58]
Technology Management
Logforum 01 [59]
Management Decision 01 [60]
Management of Environmental 01 [18]
Quality: An International Journal
Systems 01 [61]

Based on the content analysis of the aforementioned
reputable articles, the studies were found to focus on the
following main themes.

Definitions and dimensions of GSCI

GSCI is defined and analyzed mainly from three
perspectives: capability, behavior, and organizational
structure [59]. From the capability perspective, GSCI is

considered the extent to which a firm strategically
collaborates with suppliers, customers, and internal
departments to meet environmental requirements [4], [19],
[36], [53], [57]. From the behavioral perspective, GSCI is
understood as environmental integration behavior among
organizations in the supply chain network, which involves
mutual influence and emphasizes green collaborative
practices [5], [46]. From the organizational structure
perspective, GSCI includes green integration between
organizations, namely customers and suppliers, and within
the  organization through the integration of
products/services, information, capital, and decisions to
maximize value for stakeholders [29].

Among the 46 studies, 39 studies classified the
dimensions of GSCI, accounting for 85%; four studies
focused only on green customer integration (GCI), one study
explored only green internal integration (GII), and two
studies examined only green supplier integration (GSI).
Table 2 below classifies the dimensions of GSCI in the 39
studies on the GSCI variable. Existing studies show that the
classification of GSCI dimensions is based on two main
approaches: (1) based on integration content, classified into
strategic  integration, information integration, and
operational integration; and (2) based on integration actors,
classified into green internal integration (GII), green supplier
integration (GSI), and green customer integration (GCI).
Currently, most studies on GSCI adopt the second
classification and examine GSCI through three dimensions:
green internal integration, green customer integration, and
green supplier integration [5], [36], [53], [57].

Table 2. Classification of GSCI dimensions

Classification of GSCI Numb.er
of studies
Four-dimensional GSCI: GII, GCI, GSI, and 01

community integration

Three-dimensional GSCI by content: strategic,
information, and operational integration

Three-dimensional GSCI by actor: GII, GSI, and GCI 15

Two-dimensional GSCI: GII and external integration 2
Two-dimensional GSCI: GSI and GCI

Two-dimensional GSCI: GII and GSI 1
One-dimensional GSCI: aggregate GSCI 13

Source: Authors’ synthesis, 2025

The above results show that most current studies
consider GSCI a multidimensional construct, but the degree
of separation among dimensions remains uneven. The fact
that many studies still measure GSCI as an aggregate
variable may obscure the different impact mechanisms of
each dimension. Therefore, future studies need to analyze
more clearly the distinct roles of GII, GSI, and GCI.

Foundational theories used

In studies on GSCI, scholars have applied various
theoretical foundations to define the concept, identify its
components, and develop research models to measure the
role of GSCI in firms. A synthesis of 46 related studies
reveals considerable diversity in the theories used in this
field. Although most studies use these theories to support
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GSCl research, there are many different interpretations and
applications of the components of GSCI. Among them, the
most frequently used theories are the Natural Resource-
Based View, Dynamic Capabilities Theory, and Resource
Dependence Theory.

For studies aiming to explain the antecedents of GSCI,
the synthesis results show that the theoretical system used
is relatively diverse, with a stronger tendency to focus on
behavioral factors and relationships among stakeholders.
Specifically, theories such as Social Exchange Theory and
Stakeholder Theory are commonly applied to explain the
role of trust, collaboration, and pressure from supply chain
partners in the formation of GSCI. Meanwhile, theoretical
foundations that emphasize internal organizational
capabilities, such as Dynamic Capabilities Theory and the
Resource-Based View, are mentioned less frequently in
this group of studies. This may suggest an imbalance in
approaches to GSCI between the perspective of inter-
organizational  relationships and firms’ internal
capabilities.

Studies in the group examining the effects of GSCI on
firms show that the theoretical system used is quite diverse
and consistent with the complex nature of the relationship
between GSCI and firm performance. Notably, the
theoretical trend has shifted from traditional foundations
such as the Resource-Based View to more modern
theoretical frameworks such as Dynamic Capabilities
Theory, the Natural Resource-Based View, and
Institutional Theory. This shift reflects scholars’ efforts to
provide a deeper explanation of the drivers of change and
the role of environmental context in shaping and
amplifying the effects of GSCI on firm performance.

Antecedents of GSCI

First, the dimensions of GSCI can be driven by external
factors, such as government, market conditions [58],
competitors’ success [34], and relationships with suppliers
[31]. Individuals or groups of stakeholders may use various
forms of influence, such as exerting pressure or providing
incentives, to achieve environmental protection goals,
thereby affecting firms’ GSCI. In addition, there are also
obstructive factors that negatively affect environmental
collaboration. Accordingly, when relationship conflict
occurs between customers and firms, the ability to achieve
green customer integration decreases [51], and firms need
a high level of commitment to mitigate this negative effect.
However, most current studies have focused only on
individual factors from the external environment or
relationship quality to explain the formation of GSCI,
without comprehensively considering the combined
mechanism between external pressures and relational
attributes in promoting firms’ green actions. In addition,
stakeholder pressure may also originate from customer
pressure and social pressure, in which the public and non-
governmental organizations (NGOs) play an important role
in firms’ environmental strategies [62] and a key role in
decision-making related to firms’ environmental social
responsibility [63]. These aspects have not yet received
sufficient research attention.

The second group of antecedents arises from firms’

internal requirements including environmental awareness
attitudes, and strategies. From the perspective of leadership
awareness, scholars have shown that when leaders have a
stronger sustainability orientation, they tend to adopt a
strategic collaborative approach to address environmental
issues through integration mechanisms [47], [55]. When
firms have a clear green strategic orientation, supply chain
members can be deeply integrated into environmental
initiatives, thereby providing key resources and capabilities
for both exploitative and exploratory innovation [27], [28].
Supply chain partners tend to learn from focal firms when
these firms demonstrate integrity, set high standards, and
actively participate in green supply chain activities [53]. The
implementation of environmental strategies is also promoted
through green strategic alliances in the supply chain [17],
and green human resource strategies that empower
employees and promote teamwork contribute to
strengthening green supplier and customer integration [45].
In addition, when manufacturing firms adopt supply chain
finance solutions to provide financial resources to supply
chain partners, these partners, in return, cooperate in
implementing GSCI [13]. Thus, studies have confirmed that
GSCI is not only the result of green awareness and attitudes
but also a key mediating mechanism connecting strategic,
financial, and organizational factors in the sustainable
development process.

The third group affecting GSCI originates from firms’
internal resources and capabilities. In the global context of
moving toward sustainable development, recent studies
have emphasized the critical role of technological, data, and
knowledge capabilities in promoting GSCI. Specifically,
big data analytics capability (BDAC) has been shown to be
an important foundation that helps firms enhance visibility
and collaboration, thereby improving the level of green
integration [11], [49]. In addition, information technology
(IT) capability, including both traditional IT and emerging
technologies such as blockchain, contributes to enhancing

transparency, traceability, trust, and long-term
collaboration among supply chain partners, thereby
promoting  green integration and environmental

performance [32], [41], [59]. Moreover, green intellectual
capital, especially green structural capital and green
relational capital, together with transformational capability,
has been identified as an important intangible asset that
determines the ability to achieve sustainable integration in
the supply chain [38], [56]. Green operations management
capability and cultural management capability have also
been shown to have significant effects on GSCI [40], [52].
However, Feng and Sheng [35] proposed that firms should
combine big data capability, green human resource
management, and balanced institutional pressure to achieve
a higher level of GSCI. Overall, studies in this group show
that GSCI is formed and reinforced through the
development of data, technological, and green knowledge
capabilities, as well as governance and collaboration
mechanisms among actors in the supply chain.

The coding results of 46 studies show that the
antecedents of GSCI can be grouped into three main
categories: external factors originating from stakeholders,
firms’ internal requirements, and organizational
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resources/capabilities (Table 3). Most antecedents appear
only once, except for big data analytics capability [11],
[46], [49].

Table 3. Groups of GSCI antecedents

Antecedent group Representative variables
Government support, market
greenness [58], competitors’ success

Stakeholder pressure [34], relationship quality [15],
relationship conflict [51] ...
Firms’ internal

Lean practices [38], strategic alliance

requirements, including | -y eadership [53] ..

cognition and attitudes

Blockchain technology [32], big data
analytics capability [11], green
intellectual capital [56] ...

Organizational resources
and capabilities

Source: Authors’ synthesis, 2025

The synthesis results show that early studies on GSCI
often approached the topic from the perspective of external
pressure. However, recent studies have tended to shift
toward cognitive and capability-based perspectives,
emphasizing that GSCI is not only a response to
environmental pressure but also a strategic capability that
enables firms to integrate knowledge, technology, and
inter-organizational resources.

Effects of GSCI on Firms

Current research on the effects of GSCI focuses on two
core aspects: promoting innovation activities and
enhancing firms’ overall performance. However, the
impact mechanisms, the role of each GSCI dimension, and
contextual conditions vary considerably across studies.

First, regarding the relationship between GSCI and green
innovation, most studies agree that GSCI plays a central role
in promoting activities related to improving existing
products or processes to reduce negative environmental
impacts, as well as creating new environmentally friendly
products, services, or processes [37], [43]. Early approaches
emphasized learning and knowledge exchange mechanisms,
arguing that GSCI helps firms internalize knowledge from
suppliers and customers and combine it with internal
knowledge to create green products and processes [37].
Subsequent studies expanded this perspective to
environmental strategy, suggesting that GSCI becomes a
capability that promotes stronger exploratory innovation
when firms have a clear green strategic orientation or are
influenced by external factors [56], [58].

In parallel, recent studies have emphasized the role of
strategic collaboration, technology, and institutions in the
relationship between GSCI and green innovation.
Accordingly, green strategic alliances have been shown to
be an important antecedent that promotes GSCI and
thereby helps improve and advance green products and
green processes [17]. Digital technologies such as
blockchain and BDAC not only support operations but also
enhance  knowledge  integration and  resource
reconfiguration capabilities, thereby strengthening the
effect of GSCI on green innovation [10], [11]. At the micro
level, the effects of green supplier integration and green
customer integration on different types of innovation also
depend on information-sharing mechanisms and quality

[48]. Nevertheless, current studies mainly examine green
innovation at an overall level or distinguish between
exploratory and incremental innovation, while green
product innovation has not yet been analyzed in depth as a
distinct type of innovation.

Second, regarding the relationship between GSCI and
firm performance, empirical evidence generally confirms
that GSCI is an important foundation for improving firms’
financial performance, environmental performance, and
sustainable performance, although the impact mechanisms
are not uniform. Many studies show that GSCI plays a
mediating role in transforming antecedents such as
environmental orientation, sustainable supply chain
finance, and IT capability into firm performance outcomes
[13], [36], [41]. However, the roles of each GSCI
dimension differ. While green customer integration and
green supplier integration often create direct and evident
effects on financial and environmental performance, green
internal integration mainly plays an indirect role through
innovation and information sharing [4], [26].

In addition, the effects of GSCI on firms depend
strongly on contextual conditions such as firm size [29],
institutional pressure [35], and market competition [34].
Studies based on the resource and dynamic capability
perspectives indicate that GSCI can only be truly
effective when supported by IT infrastructure, relational
capability [41], innovation culture, and organizational
trust [54]. In the context of emerging economies, some
evidence suggests that the role of green supplier
integration may be more prominent than that of green
customer integration in improving environmental and
sustainable performance [40].

The effects of GSCI examined in existing studies are
quite diverse but can be grouped into two main categories:
innovation and performance. Figure 5 shows the frequency
of GSCI outcome variables. These outcomes include
innovation, environmental, economic, operational, and
social aspects, reflecting the multifaceted nature of GSCI’s
impact on firms.

Frequency

reen Innovation Performance

Organizational Pe

w

Environmental Performance 9

o

Figure 5. Frequency of GSCI outcome variables
Source: Authors’ synthesis, 2025
Comparison among GSCI dimensions

An important finding drawn from the 46 studies is that
the three GSCI dimensions do not create value through
the same mechanism. GII serves as the foundation for
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firms’ internal coordination and is a prerequisite for the
effective implementation of external integration
activities, namely GSI and GCI [19]. GSI has been
studied mainly from the perspective of collaboration with
upstream partners to improve environmental performance
[1], whereas GCI reflects the ability to connect with
customers’ green needs [48].

Regarding the effects of GSCI on green innovation, all
three GSCI dimensions promote innovation, but the
mechanisms and types of innovation they affect differ. GII
promotes innovation through both internal knowledge
exchange and knowledge combination; GSI mainly affects
innovation through knowledge combination with supply
partners; whereas GCI is stronger in information exchange
with the market [37]. GCI tends to promote radical
environmental innovation more strongly than GSI due to
its direct capture of changes in customer needs [48]. By
contrast, GSI plays an important role in improving process
innovation by leveraging new technologies and materials
from suppliers [39].

Regarding the effects of GSCI on firm performance, the
impacts of GSCI dimensions on financial and
environmental performance differ significantly. GCI and
GSI often have more direct and evident impacts on
profitability than GII [26]. GSI is a key dimension that
helps control ecological impacts from the supply side and
strengthen supply chain resilience against environmental
uncertainty [39]. GII, in contrast, plays an important
mediating role in transforming infrastructure resources,
such as IT, into actual environmental outcomes [59]. An
important difference is that while the combination of GII
and GCI generates positive financial performance, the
interaction between GII and GSI may sometimes lead to
negative effects on financial performance due to increased
management costs and resource conflicts [30].

The above results show that GII, GSI, and GCI should
not be regarded as dimensions with homogeneous effects.
Measuring GSCI as an aggregate variable may obscure
important differences among impact mechanisms. This
may be one reason why current empirical studies have not
reached full consensus on the effects of GSCI on firm
performance.

Research methods used

Among the 46 synthesized studies, 43 used quantitative
empirical research methods, two used qualitative methods,
and one used a mixed-methods approach. Survey data were
collected from manufacturing firms or logistics firms.
Commonly used analytical techniques included SEM [4],
[19], [26], [32], PLS-SEM [11], [18], [61], and
configurational analysis methods. Most studies used firm-
level data collected from middle or senior managers, which
helped increase data reliability because the respondents had
direct knowledge of the firms’ environmental strategies,
supply chain activities, and business performance.

However, the synthesis shows that most studies used
cross-sectional data. The use of cross-sectional data may
limit the ability to explain causal relationships. In addition,
the studies mainly focused on manufacturing firms in

China, with 31 out of 46 studies, while studies in other
contexts such as India [10], Jordan [11], Indonesia [54], or
other developing countries remain relatively limited.
According to Institutional Theory, firm behavior and
strategy are significantly influenced by the institutional
environment in which firms operate, including regulatory
systems, social norms, and stakeholder pressures [64]. Due
to differences across countries in economic development
levels, industry structures, technological capabilities, and
environmental policy frameworks, the influence of
antecedents as well as the effectiveness of GSCI may not
be entirely the same. Therefore, findings mainly developed
from the Chinese context need to be further tested in other
emerging economies, including Vietnam, to assess the
stability and generalizability of the relationships
established in the existing literature.

Integrated framework of the antecedents and outcomes
of GSCI
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Figure 6. Antecedents and outcomes of GSCI
Source: Authors’ synthesis, 2025

The coding and content analysis results of the 46
selected studies provide the direct basis for developing the
integrated framework in Figure 6. By comparing research
variables, directions of influence, and empirical findings
across studies, the antecedents of GSCI can be classified
into three main groups: (i) stakeholder pressure; (ii) firms’
internal factors, such as cognition and attitudes related to
the environment and sustainable development; and (iii)
organizational resources and capabilities. Conversely, the
outcomes of GSCI fall into two main groups: innovation
and firm performance. Accordingly, the proposed
framework not only systematizes the factors that have been
studied but also reflects the empirical relationships
identified through the systematic synthesis and comparison
of 46 studies, thereby clarifying the connection between
the literature review results and the structure of the
research framework.

5. Conclusion

This study reviewed and analyzed the development of
the GSCI field through a bibliometric approach. Based on
data collected from Scopus for the period 2014-2024, the
results show that GSCI has become an increasingly
prominent research topic, particularly in the context of
sustainable development and growing pressure to reduce
environmental impacts in global supply chains. The
substantial increase in the number of publications, the
expansion of research across multiple countries, and the
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increasingly close academic collaboration network reflect
the high level of interest among the scientific community
in the strategic role of GSCI in sustainable development.
The results of science mapping analysis show that research
on GSCI is shifting from traditional approaches toward
integrated models that combine digital transformation,
sustainable innovation, and financial performance, thereby
reflecting the strategic role of GSCI in modern supply
chain management.

The analyses identified influential authors, institutions,
and countries in the field, while also highlighting the
foundational theories used and the main research thematic
clusters, including the definition and components of GSCI,
the antecedents of GSCI, and the effects of GSCI on
environmental performance, economic performance, and
green innovation capability. These findings indicate that
the theoretical foundation of GSCI has been relatively
firmly established.

This study contributes to the academic literature by
providing a comprehensive picture of the knowledge
structure of GSCI, thereby helping to systematize existing
research directions and identify important research gaps.
These findings not only support researchers in positioning
the topic but also provide a foundation for developing more
integrated theoretical models in the future. The study also
identifies several notable gaps.

First, although the role of stakeholder pressure has been
confirmed, current studies mainly examine such pressures
separately and have not fully analyzed the simultaneous
effects and synergistic effects among pressure groups, even
though these pressures may coexist and generate synergy
[65]. At the same time, studies often approach GSCI as a
single construct rather than analyzing the differential effects
of each type of pressure on each dimension of integration.

Second, studies on the antecedents of GSCI have
largely focused on external drivers and “hard” resources
such as capital and technology, while the role of “soft”
resources and capabilities, such as organizational culture,
learning capability, inter-organizational coordination
capability, and environmental leadership capability, has
not been fully explored. This limits the ability to explain
differences in the level of GSCI among firms within the
same research context.

Third, from the outcome perspective, most studies have
only established the direct relationship between GSCI and
innovation outcomes or firm performance, whereas
mediating mechanisms, especially the role of green product
innovation, have received limited attention. Compared
with process innovation, green product innovation requires
a higher level of integration in information sharing and
technological coordination [58]. In addition, the role of
moderating factors such as industry competition,
environmental policies, and technological level in the
relationship between GSCI and firm performance has not
been sufficiently examined.

Fourth, existing studies also show that GSCI may
directly or indirectly affect firm performance. Firms expect
that through GSCI, they can address pollution and energy

consumption issues, thereby improving environmental,
financial, and social performance. This positive effect has
been demonstrated in many manufacturing industries [42],
[59]. However, the negative effects of GSCI have not
received adequate attention. Some scholars have recognized
that, under specific circumstances, environmental leadership
weakens the positive impact of sustainable supply chain
finance on GSCI [13], or that technological turbulence
negatively moderates the relationship between internal
environmental orientation and GSCI [36]. Therefore, future
studies need to clarify the positive and negative pathways in
the mechanism through which GSCI affects firm
performance, thereby guiding firms to strengthen positive

mechanisms and mitigate negative effects, thereby
enhangcing  GSCI’s  contribution to  sustainable
development.

Fifth, most current empirical evidence is concentrated
in China, which limits the generalizability of findings to
other emerging economies where supply chain structures,
levels of stakeholder pressure, and environmental policy
frameworks differ considerably [27]. In Vietnam, although
the pressure for green transformation is increasing, studies
on GSCI remain limited and have not clarified the links
among stakeholder pressures, GSCI, green product
innovation, and firm performance.

Finally, in terms of methodology, 43 out of 46 studies
used quantitative research methods based on cross-
sectional data, while longitudinal studies, mixed-methods
approaches, and qualitative research remain limited. The
strong reliance on cross-sectional data may constrain the
ability to infer causal relationships and may not fully
reflect the dynamic nature of changes over time.

Overall, this study has systematized existing research
on GSCI and clarified several characteristics of the
knowledge structure in this field. The synthesis results
show that previous studies have mainly focused on the
overall impact of GSCI, while differences in the roles and
impact mechanisms among GSCI dimensions have not
been fully analyzed. At the same time, research on GSCI is
shifting from an approach based on environmental pressure
to one that emphasizes the role of dynamic capabilities,
digital technologies, and green innovation. In addition, the
synthesis results also show that most current empirical
evidence has been developed in the Chinese context,
highlighting the need to re-examine these relationships in
other emerging economies, including Vietnam.

6. Limitations and future research directions

This study has systematized and analyzed related
studies from three perspectives: the concept and content of
GSCI, its influencing factors, and its impacts. On this basis,
the study developed a research framework and proposed
research gaps. A comprehensive list of relevant variables
is also presented, providing a dialectical perspective for
discussing the effects of GSCI on firms.

This study also has several limitations. First, this study
included only English language articles retrieved from the
Scopus database. Although Scopus has broad coverage of
academic journals, limiting the data source may have led to
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the omission of some relevant studies published in other
databases, such as Web of Science, as well as studies
published in other languages, especially theoretical works or
in-depth industry-specific studies. Therefore, the scope of
the synthesized evidence may not fully represent the entire
body of knowledge on GSCI, thereby limiting the
comprehensiveness and generalizability of the research
findings. Future review studies may expand the scope of data
collection and incorporate multilingual sources to provide a
more comprehensive understanding of the development of
GSClI research.

Second, although GSCI shows positive effects on firm
performance, nearly 70% of the existing literature
originates from China. Therefore, the findings and
supporting factors discussed in the literature may vary
across the institutional contexts and economic conditions
of different countries. This limits the generalizability of the
research findings to developed economies or emerging
economies outside China.

Finally, due to the nature of review research, the
findings are mainly derived from synthesizing and
interpreting results from existing studies, most of which
use cross-sectional data and quantitative methods. This
means that the current literature remains limited in
reflecting the dynamic nature of GSCI and the evolution of
integration mechanisms over time. Future review studies
may further classify existing works according to research
design and data type, thereby clarifying methodological
approaches and trends in the field of GSCIL.
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