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ARTICLE INFO ABSTRACT

Keywords: Emerging digital technologies such as blockchain, Internet of Things (IoT), artificial intelligence (AI), and the
Emergi.ng Fechnologies metaverse, are the core pillars of Industry 4.0. Firms leverage these technologies to innovate and improve supply
Globalization chain and collaboration coordination and extend their scale of operations rapidly. Existing research on the role of
Global supply chain . e . - . . . S
e emerging technologies in digital globalization, however, is fragmented theoretically and empirically, making it
Internationalization , ) . . h .
Scientometrics challenging for research to discern trends. To address this gap, the current study adopts scientometrics and topic
Topiemodeling modeling to scientifically map the current state-of-the-art and chart the trends of scholarly interest. We present
the social and intellectual structure of research on this topic by proving insights on prolific researchers and
popular topics using topic modeling. Based on the findings, the study provides important implications for
scholars and policymakers.
Introduction creation, coordination, and delivery of global values that enables faster,

The rapid diffusion of emerging digital technologies (hereafter,
emerging technologies) across different layers of an economy has given
rise to a new wave of globalization that not only involves flows of goods
and services, but also artificial intelligence, metaverse services, data,
algorithms, and intelligent connectivity (Archibugi and Pietrobelli,
2003; Baldermann et al., 2025). These emerging technologies are the
building blocks of Industry 4.0, that has emerged as important catalysts
for automation, data-driven decision making, interconnected smart
networks, and real time coordination across the global value chain
(Kumar et al., 2024). The next evolutionary stage of industrial trans-
formation, Industry 5.0, leverages these technologies to emphasize on
the human-machine collaboration, customised production, and circular
economy principles, enabling responsive, human centric, personalised,
and sustainable global value creation (Mishra et al., 2024; Li and Duan,
2025). Hence, these transformative technologies are redefining the

smarter, connected, and more secure form of digital globalisation.

To support secure, transparent, tampered-proof transaction records,
and decentralised data exchange among business firms across the bor-
ders, blockchain stands out as a pivotal technology in shaping the
foundation of digital globalisation (Abumalloh et al., 2025; Patra et al.,
2025). Blockchain minimizes information asymmetry, eliminates in-
termediaries, and strengthens trust in global digital transactions among
business firms (Hakkarainen et al., 2023; Naseem and Yong, 2025). It
streamlines cross border financial transactions by eliminating the re-
quirements of third parties, such as banks or clearing houses that impose
administrative overheads in transactions (Rauniyar et al., 2024). Chang
et al. (2020) reports that blockchains have capability to tackle business
challenges, such as “traceability, dispute resolution, cargo integrity and
security, supply chain digitalisation, maintaining compliance, trust, and
stakeholder management”, which are prevalent in global supply chains
(Chang et al., 2020). Specifically, blockchain strengthens the global
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Fig. 1. The search protocol used in the current study.

supply chains by making them resilient, antifragile, adaptive, and sus-
tainable under global volatility and disruptions (Wang et al., 2025). The
extant research on blockchain reports its significant applications in
various contexts such as food supply chain traceability and safety in
agribusiness (Bannor and Kyire, 2021), drugs authenticity and control-
ling counterfeits in pharmaceutical industry (Abumalloh et al., 2025),
and fostering real-time visibility in logistics (Wang et al., 2025).

Al and machine learning (ML) are one of the core pillars of Industry
4.0 that enhances global operations by offering intelligent automation
and data-driven decisions across globally distributed business opera-
tions (Md Abu Taher, 2024; dos Santos and Williamson, 2024). Al helps
organizations to efficiently operate across borders by facilitating
multilingual communications, global customer service using bots, and
personalize digital experience for users worldwide (Zhang et al., 2024;
Li et al., 2025). Moreover, ML algorithms can analyze massive cross-
border data to predict global market trends, determine real-time risks,
detect frauds, and optimize international supply chains. In this way, Al
and ML enables firm to grow digitally across diverse markets (Bosma
and van Witteloostuijn, 2024; Chen et al., 2025). Hence, Al and ML serve
as key technologies to drive the expansion and integration of the digital
global economy.

Internet of Things (IoT) has further strengthened the growth of
digital globalization by offering seamless real-time connectivity among
physical devices, digital platforms, and global value chains (Zaman

et al., 2025). IoT supports the continuous flow of data across borders by
using sensors, radio-frequency identification (RFID), and smart systems
to enhance visibility, coordination, and data-driven decision making in
globally dispersed operations of business firms (Zhang et al., 2025).
Hence, IoT automates inventory management, production systems, de-
mand forecasting, predictive maintenance, and remote monitoring. IoT-
enabled smart production system supports globally integrated digital
marketplaces (Sirisha et al., 2023; Rahimi et al., 2024).

Metaverse and related technologies have received significant atten-
tion in recent years due to their capability to provide deeply engaging
and digitally connected virtual space by eliminating geographical bar-
riers (Mirzaye Shirkoohi and Mohiuddin, 2025). Specifically, Metaverse
and digital twins supports cross border collaboration, virtual work-
places, remote training, digital product demonstrations, and cross-
cultural engagement without any geographical constraints. Emerging
technologies such as augmented reality (AR), virtual reality (VR), and
extended reality (XR) form the foundation of Metaverse (Mahdikhani
and Meena, 2024; Mirzaye Shirkoohi and Mohiuddin, 2025). Similarly,
digital twins enhance the coordination in globally dispersed
manufacturing and supply chain network by creating virtual replicas of
physical objects or processes that can be monitored, analyzed, and
optimized before implementing physically (Korepin et al., 2025). Digital
twins’ technology merges physical and virtual boundaries to enhance
the global reach of firms and facilitate digital trade in the international
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Table 1
List of keywords for search protocol.

Theme Keywords

Emerging
Technologies

“emerging technolog*” OR “blockchain™ OR “smart
contract*” OR “*internet of things” OR “IoT” OR “artificial
intelligence” OR “AI” OR “machine learning” OR “*data
analytics” OR “quantum computing” OR “quantum
mechanics” OR “extended reality” OR “virtual reality” OR
“augmented reality” OR “mixed reality” OR “immersive
technolog*” OR “digital twin*” OR “3d printing” OR
“additive manufacturing” OR “robot*” OR “cyber-physical
system” OR “cloud computing” OR “cloud technology” OR
“cloud service*” OR “cloud platform*” OR “on-demand
computing”

“business globalization™ OR “firm globalization” OR
“organizational globalization” OR “corporate globalization”
OR “company globalization” OR “globalization of business”
OR “globalization of firm*” OR internationalization OR “firm
internationalization” OR “corporate internationalization™
OR transnationalization OR “global expansion” OR “global
strategy” OR “international strategy” OR “multinational
strategy” OR “global competitive strategy” OR “international
market entry” OR “foreign market entry” OR “market
internationalization” OR “international diversification” OR
“global diversification” OR “global market expansion” OR
“global branding” OR “multinational corporation*” OR MNC
OR “multinational enterprise*” OR MNE OR “transnational
corporation*” OR TNC OR “born global” OR “international
new venture*” OR “born global firm*” OR “global startup*”
OR “foreign direct investment” OR FDI OR “cross-border
merger*” OR “cross border merger*” OR “cross-border
acquisition*” OR “international joint venture*” OR “strategic
alliance*” OR offshoring OR outsourcing OR “global
production network*” OR “global value chain*” OR GVC OR
“global supply chain*” OR “global HRM” OR “international
HRM” OR “global leadership” OR “cross cultural
management” OR “export performance” OR “export
intensity” OR “international entrepreneurship” OR “digital
globalization” OR “digital internationalization” OR “global e-
commerce”

Globalization

Note- * represents a wild card character in the literature search.

Table 2

Summary of the literature reviewed.
Description Results
Timespan of research on emerging technologies in globalization 2006:2025
Research articles reviewed in the current study 988
Publication outlet 561
Yearly progress (%) of research 23.66
Mean publication age 3.41
Mean citation count by 988 articles 34.11
References used by 988 articles 8,188
Author’s keywords used in 988 articles 3,017
Authors 2,918
Solo authors 146
Mean number of authors per paper 3.17
Global collaboration ratio 34.82%

digital market (Saridakis et al., 2024).

3D printing (or additive manufacturing) is “a process of joining
materials to make objects from 3D model data, usually layer upon layer,
as opposed to subtractive manufacturing methodologies” (Giacosa et al.,
2024, pp. 1). 3D printing has emerged as a disruptive force in digital
globalization that supports agile, customizable, and on-demand pro-
duction resulting in worldwide competitive advantage for firms
(Hannibal, 2020). Additive manufacturing reduces the requirements for
costly centralized facilities and global procurement as it facilitates the
manufacturing of the required tools, products, or spare parts digitally
(Laplume et al., 2016; Abeliansky et al., 2020). Due to the digitalization
of product designs, rapid prototyping, and manufacturing processes,
additive manufacturing is the core driver of global production
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ecosystems that are globally connected, flexible, and sustainable (Chen
and Cao, 2020; Magnani et al., 2022).

Although several studies have been carried out to examine the role of
emerging technologies on globalization of business firms (e.g., Giacosa
et al., 2024; Hakkarainen et al. 2023; Meltzer, 2024; Sirisha et al., 2023),
the extant knowledge is fragmented and scattered across various pub-
lication outlets, making it difficult for scholars to discern interesting
theoretical and empirical trends. There is a lack of research that provides
a holistic and comprehensive insights on the transformative impact of
emerging technologies on digital globalization. Such a research
endeavour can better guide researchers, practitioners, and policymakers
in identifying synergies, understanding cross-technology impacts, and
making strategic decisions. The research questions (RQs) of the study are
given as follows:

RQ1: What are the most influential articles, researchers, institutions,
and countries contributing to research on emerging technologies and
digital globalisation?

RQ2: What are the dominant themes and high impact research topics
in this area, and how have their trends changed over time?

RQ3: What are the interesting insights drawn from the collaborative
relationships and interconnections among research articles, authors, and
topics of scholarly interest?

This study addresses RQ1 using a performance analysis of research.
For RQ2, the study adopts advanced text analytics approach based on
structural topic modeling (STM). STM provides a deeper understanding
of latent topics and the temporal trends related to these topics. Finally,
scientometric analysis is used to address RQ3. Specifically, co-citation
analysis, keywords analyses, and collaboration analysis are performed
to provide insights on scholarly patterns related to intellectual, social,
and conceptual structure of research.

Methodology

In this study, we scientifically map the existing literature on
emerging technologies in digital globalization. The current study uses
the AAA framework under the SPAR-4-SLR protocol (Paul et al., 2021;
Tranfield et al. 2003) to collect relevant literature. This framework in-
cludes three stages (Assembling, Arranging, and Assessing) and six steps
as illustrated in Fig. 1. The AAA framework is a recent and rigorous
review protocol widely used in management, information systems, and
operations research (Sharma et al., 2025; Singh et al., 2023). The AAA
framework is more suitable in the current context due to multiple rea-
sons. Unlike PRISMA, which primarily ensures a transparent procedural
reporting of study selection, the AAA framework supports analytical
integration of heterogeneous and interdisciplinary literature which is
the core objective of current study. Furthermore, the AAA framework
enables not only the systematic collection of relevant literature
(Assembling) but also the structured organization and classification of
knowledge domains (Arranging), and critical evaluation of intellectual
structures and research trends (Assessing). Hence, AAA framework en-
sures procedural transparency as well as it facilitates intellectual struc-
ture mapping and knowledge integration. Moreover, given that this
study integrates scientometric techniques and STM to map the intel-
lectual and conceptual landscape of emerging technologies research in
firm globalization, the AAA under SPAR-4-SLR approach provides a
more context-appropriate and analytically aligned framework than
PRISMA.

First, an initial literature search was conducted to collect all the
keywords and their synonyms which are used in scholarly works to
represent emerging technologies and globalization in general. This
resulted in two comprehensive lists of representative terms researchers
have used to represent emerging technologies and globalization. These
lists were validated by two senior researchers and two practitioners with
more than 10 years of experience in this field. After two iterations, the
final list of keywords (presented in Table 1) was prepared to access
literature from existing databases. The keywords in each theme were
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Fig. 2. Annual Growth.

Table 3
Leading authors and their scientific profiles.
Author h- g- m- TC NP  Starting
index index index Year
Etemad, Hamid 3 4 1 37 4 2023
Zhang, Hao 3 4 0.6 41 4 2021
Mohiuddin, 2 2 2 7 4 2025
Muhammad
Sarkis, Joseph 2 4 0.286 2924 4 2019
Singh, Devesh 2 4 0.4 17 4 2021
Blome, Constantin 3 3 0.5 389 3 2020
Budhwar, Pawan S. 3 3 0.6 447 3 2021
Choi, Tsan Ming 3 3 0.429 501 3 2019
Giudice, Manlio Del 3 3 0.375 541 3 2018
Gupta, Shivam 3 3 1 139 3 2023
He, Yi 3 3 1 64 3 2023
Magnani, Giovanna 3 3 0.6 388 3 2021
Malik, Ashish 3 3 0.6 447 3 2021
Shahzad, Muhammad 3 3 1 45 3 2023
Farrukh
Srikanth, N. R. 3 3 0.6 447 3 2021
Wang, Tao 3 3 0.6 51 3 2021
Willcocks, Leslie P. 3 3 0.25 508 3 2014
Wu, Xiaobo 3 3 0.188 130 3 2010
Xu, Shuo 3 3 1 45 3 2023
Zhang, Yu 3 3 0.75 59 3 2022

combined with “OR” Boolean operator and an “AND” operator was used
to combine both the themes. This study used the title, abstract, and
keywords database fields in Scopus and Web of Science (WoS) for
retrieving relevant articles because this approach ensures precision,
transparency, and reproducibility in scientometrics-based reviews. Both
the databases were accessed on October 15, 2025.

This study limits its scope to articles published during the past two
decades (2005-2024) which have witnessed a widespread diffusion,
diversification, and convergence of emerging technologies for cross-
border digital integration and internationalization of firms (Ahi et al.,
2022). Our time frame, therefore, ensures that our work reflects
contemporary technological evolution, ensuring a reliable and valid
research trends, thematic evolution, and intellectual structures associ-
ated with digital globalization. Previous works have also recommended
that delimiting the time span to periods of significant technological
transformation enhances analytical relevance and interpretive clarity
(Donthu et al., 2021; Nunkoo et al., 2025; Vukovi¢, Dekpo-Adza, &
Matovic, 2025). Thus, the assembling stage focused on identifying and

collecting the relevant scholarly works from established database such
as Scopus and WoS using predefined inclusion and exclusion criteria.
Then, we applied multiple filters to remove publications of other lan-
guages, irrelevant, and duplicates research documents, resulting in the
collection of 988 articles. The document type, source type, language,
and publication stage filters are given in Fig. 1. We use bibliometrix
approach (Lim et al., 2024) which combines and cleans data from Sco-
pus and WoS. The bibliometrix package in R programming environment
automatically removes duplicate articles based on unique identifiers
such as DOL

The final filtering included content screening where we excluded
articles if the title and abstract suggested no connection with the scope
of current study (Vukovi¢, Dekpo-Adza, & Matovic, 2025). Two inde-
pendent researchers inspected the titles and abstracts to exclude irrel-
evant articles and conflicts were resolved using cross-checking and
discussion. During the arranging stage, we systematically organized the
literature after executing a transparent and reproducible search strategy
in the assembling stage. Thus, based on the inclusion criteria, we
selected only Scopus and WoS-indexed, peer-reviewed journal articles in
English published between 2005 and 2024 that examines emerging
technologies in the context of digital globalization. Alternately, non-
journal publications, non-English or pre-2005 studies, and studies
lacking a substantive focus on emerging technologies for international
firms or firms’ digital globalization were excluded. Finally, we con-
ducted scientometric analysis and topic modeling in the assessing stage
to ensure a structured, comprehensive, and analytically rigorous syn-
thesis of prior research.

Topic modeling based on STM

STM is an effective approach to analyze a text corpus of research
articles because it incorporates document-level metadata in constructing
topic model that allows scholars to uncover hidden latent topics and
observe temporal shift in the content of these topics (Sharma et al.,
2025). Unlike human-driven thematic analyses that are prone to
subjectivity bias and feasibility constraints, STM is a scalable, inductive
and data-driven analytical method that supports thematic discover from
a large multidisciplinary corpus without substantial subjectivity bias
and feasibility constraints (Sharma et al., 2021).

In this study, text corpus is formed using the title, research keywords
of articles, and the abstract of the research articles. In the topic modeling
process, publication year is used as a metadata-based variable. We use R
tm package (Feinerer et al., 2008) for text mining to clean the text
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Table 4
Analysis of the leading seminal studies.
Rank  Researchers Study Title TC TC per
Year
1 (Saberi et al., “Blockchain technology and its 2908  415.43
2019) relationships to sustainable
supply chain management”
2 (Attaran, 2017) “The rise of 3-D printing: The 1448 160.89
advantages of additive
manufacturing over traditional
manufacturing”
3 (Weber, 2010) “Internet of Things — New 1163 72.69
security and privacy
challenges”
4 (Treiblmaier, “The impact of the blockchain 693 86.63
2018) on the supply chain: A theory-
based research framework and
a call for action”
5 (Zeynep Aksin, “The modern call center: A 566 29.79
Armony, & multi-disciplinary perspective
Mehrotra, 2007) on operations management
research”
6 (Chang, Iakovou, & “Blockchain in global supply 503 83.83
Shi, 2020) chains and cross border trade: a
critical synthesis of the state-of-
the-art, challenges and
opportunities”
7 (Strange & “Industry 4.0, global value 479 53.22
Zucchella, 2017) chains and international
business”
8 (J. Liu, Chang, “Influence of artificial 464 77.33
Forrest, & Yang, intelligence on technological
2020) innovation: Evidence from the
panel data of china's
manufacturing sectors”
9 (Bumblauskas, “A blockchain use case in food 441 73.50
Mann, Dugan, & distribution: Do you know
Rittmer, 2020) where your food has been?”
10 (Benlian & Hess, “Opportunities and risks of 428 28.53
2011) software-as-a-service: Findings
from a survey of IT executives”
11 (Venkatesh, Kang, “System architecture for 377 62.83
Wang, Zhong, & blockchain based transparency
Zhang, 2020) of supply chain social
sustainability”
12 (Choi, Wen, Sun, &  “The mean-variance approach 370 52.86
Chung, 2019) for global supply chain risk
analysis with air logistics in the
blockchain technology era”
13 (Denicolai, “Internationalization, 360 72.00
Zucchella, & digitalization, and
Magnani, 2021) sustainability: Are SMEs ready?
A survey on synergies and
substituting effects among
growth paths™
14 (Bresciani, “The management of 354 44.25
Ferraris, & Del organizational ambidexterity
Giudice, 2018) through alliances in a new
context of analysis: Internet of
Things (IoT) smart city
projects”
15 (Bhimani & “Digitisation, ‘Big Data’ and the =~ 334 27.83
Willcocks, 2014) transformation of accounting
information”
16 (Schuetz & “Blockchain, adoption, and 327 54.50
Venkatesh, 2020) financial inclusion in India:
Research opportunities”
17 (Aguezzoul, 2014) “Third-party logistics selection 313 26.08
problem: A literature review on
criteria and methods”
18 (Laplume, “Global value chains from a 3D 294 29.40
Petersen, & Pearce,  printing perspective”
2016)
19 (K. Li, Kim, Lang, “How should we understand the 276 46.00

Kauffman, & Naldi,
2020)

digital economy in Asia?
Critical assessment and
research agenda”

Research in Globalization 12 (2026) 100342

Table 4 (continued)

Rank  Researchers Study Title TC TC per
Year
20 (Autio, Mudambi, “Digitalization and 245 49.00
& Yoo, 2021) globalization in a turbulent
world: Centrifugal and
centripetal forces”

Table 5
Top twenty leading universities recognized as key research hubs.

Rank Affiliations Articles

1 The Hong Kong Polytechnic University 20

2 Hainan University 16

3 Shandong University 15

4 Tsinghua University 14

5 Universita Degli Studi Di Torino 13

6 Shanghai University 10

7 South China University of Technology 10

8 Universiti Putra Malaysia 10

9 University Of Science and Technology of China 10

10 Universita Degli Studi Di Pavia 10

11 Vrije Universiteit Amsterdam 10

12 Zhejiang University 10

13 Zhejiang University of Technology 10

14 Copenhagen Business School 9

15 Harbin Engineering University 9

16 Qilu University of Technology 9

17 Singapore Management University 9

18 University of Johannesburg 9

19 Aalto University 8

20 Chongging University 8
Table 6

Global research productivity.

Rank  Nation No. of Proportion =~ SCP MCP  MCP
articles Ratio
1 China 205 20.7 140 65 31.7
2 USA 90 9.1 65 25 27.8
3 United Kingdom 54 5.5 24 30 55.6
4 India 51 5.2 31 20 39.2
5 Germany 32 3.2 22 10 31.3
6 Italy 32 3.1 16 15 48.4
7 Australia 31 2.9 16 13 44.8
8 Canada 20 2 18 2 10
9 France 20 2 7 13 65
10 Korea 20 2 14 6 30
11 Spain 17 1.7 9 8 47.1
12 Netherlands 15 1.5 10 5 33.3
13 Finland 14 1.4 7 7 50
14 Malaysia 14 1.4 7 7 50
15 Portugal 13 1.3 9 4 30.8
16 Iran 11 1.1 10 1 9.1
17 Turkey 11 1.1 5 6 54.5
18 United Arab 11 1.1 5 6 54.5
Emirates
19 Saudi Arabia 9 0.9 5 4 44.4
20 Brazil 8 0.8 5 3 37.5

corpus by removing textual noise from the text such as “punctuations,
numbers, special characters, stop words, publisher’s information, etc.”,
that can adversely influence the effectiveness of STM. Additionally, we
developed an n-gram tokenizer to process the frequently occurring
bigrams and trigrams and converted these into a single term. This pro-
cess enhances the topics’ semantic quality and protects the important
multi-word expressions in the analysis. The stm package in R language
(Roberts et al., 2019) was used to examine multiple topics solutions
ranging from 4 to 30 topics. Subsequently, a six topics-based model was
finalized considering semantic coherence and exclusivity scores, as per
the prior studies (Das et al., 2023; Sharma et al., 2025). We analyzed the
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Topic, key terms, proportion, and seminal studies.

Topic Key Terms Proportion  Seminal Studies

Topic 1- Blockchain for Global Blockchain, Global Supply Chain, Sustainability, Resilience, 19.77% (Bai & Sarkis, 2020; Chang et al., 2020; Choi et al., 2019;
Supply Chain Technology, Adoption, Efficiency, Risk, Traceability, Saberi et al., 2019; Treiblmaier, 2018)

Transparency

Topic 2- Al, Robotics, Automation, Digital Transformation, Artificial Intelligence, Automation, 16.67% (L. Huang, Wang, & Lin, 2025; Jun Liu, Chang, Forrest, &

and Digital Transformation Robotics, Trade, Labor, Manufacturing, Innovation, Yang, 2020; Meltzer, 2024; Zheng & Wang, 2025)
Offshoring, Export

Topic 3- Machine Learning, Optimization, Machine Learning, Deep Learning, Cost, 15.64% (Aguirre-Rodriguez et al., 2024; Ali, Jayaraman, Azar, &
Optimization and Decision Outsourcing, Service, Logistics, Decision Support System, Maalouf, 2024; Bosma & Van Witteloostuijn, 2024; Sklias,
Support Systems Heuristic, Computational Gkelios, Dimitriou, Sartzetaki, & Chatzichristofis, 2024)

Topic 4- Internationalization of SMEs, Internationalization, Business, Organization, Cloud 22.03% (Bani Ahmad, 2024; dos Santos & Williamson, 2024;
Business Firms Computing, International Business, Artificial Intelligence, Farndale, Horak, Piyanontalee, Puffer, & Vidovi¢, 2025;

Barrier, International Business, Emerging Technologies Osarenkhoe & Fjellstrom, 2022; Sahoo et al., 2024; Secinaro,
Oppioli, Demarchi, & Novotny, 2025)

Topic 5- Sustainability and Sustainability, Trade, Sustainable Development, Foreign 13.77% (De Sisto, Ul-Durar, Arshed, Sadaf, & Nazarian, 2025; Fahad,
Sustainable Development in Direct Investment, International Business, Risk, Market, Su, Nassani, & Arshed, 2025; L. Li, Wen, Li, & Mu, 2025)
International Business Factors, Tax, Environment Regulation

Topic 6- 10T, 3D Printing, and Additive Manufacturing, Internet of Things, Digital 12.12% (Ashraf, Eltawil, & Ali, 2024; Attaran, 2017; Y. Huang,

Digital Twins

Globalization, Manufacturing, Logistics, 3D Printing, Industry

Ghadge, & Yates, 2024; Rahimi, Maghsoudi, & Shokouhyar,

4.0, Digital Twin, Global Supply Chain, Outsourcing

2024; Vass et al., 2018)

prominent words from each topic along with their associated documents
to determine meaning patterns and their temporal dynamics.

Scientometric analysis

Scientometric analysis is a group of several quantitative methods
that can highlight the intellectual interconnections within a specific
research domain (Singh et al., 2020; Sharma et al., 2023). For example,
by examining keyword density visualisation, major research themes can
be identified from a corpus of articles. Furthermore, keyword co-
occurrence analysis can highlight semantic relationships among
research themes. Similarly, keyword overlay networks can be developed
for visualizing topical trends related to prevalent research themes. Co-
citation analysis is an important method to reveal logical connections
among research articles. It uses PageRank algorithm and cluster cen-
trality to map the scientific literature into distinct clusters. Moreover,
seminal articles in each cluster can also be discovered using co-citation
analysis (Singh et al., 2020). The current study also performs co-
authorship analysis to discover most active scientific actors in the cur-
rent field of research who have formed significant collaborations to
advance knowledge. We use the VOSviewer software to conduct scien-
tometric analysis on the research examining emerging technologies in

digital globalization. This analysis provides a holistic view on how
technologies collectively shape the evolving landscape of digital
globalization.

Results
Performance impact assessment

Table 2 provides a quantitative summary of the existing literature on
the topic. Between 2005 and 2024, 988 articles authored by 2,918 in-
dividuals have been published in 561 different outlets. These articles
borrowed knowledge from 8,188 sources. Around 15% (n = 146 arti-
cles) of articles were sole-authored while the rest involved co-
authorship. Around 35% of articles involves international collabora-
tions. The annual growth rate of articles on digital globalization is
around 23.66%, suggesting a rapid expansion of research on this topic
(see Fig. 2).

Author productivity assessment

Author productivity and impact assessment is an important tool to
evaluate a researcher's scholarly contributions and benchmark re-
searchers. The h-index, g-index, and m-index are well-known measures
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that represent a researcher’s scholarly output and impact from a
collection of publications (Sharma, Koohang, Rana, Abed, & Dwivedi,
2023; Singh, Dhir, Das, & Sharma, 2020). Total citations (TC) and
number of publications (NP) represent vitality, quality, and impact of
research (Sharma, Rana, & Nunkoo, 2021). Table 3 lists the leading
authors on the role of emerging technologies in the globalization and
internationalization of business firms. Prof. Hamid Etemad from McGill
University is a prolific scholar with his path-breaking scholarship on the
internationalization of business firms. Furthermore, Prof. Hao Zhang
from the School of Management, Zhejiang University, Prof. Muhammad
Mohiuddin from Laval University, Canada, and Prof. Joseph Sarkis from
Worcester Polytechnic Institute's Business School have significantly
contributed to building the core knowledge in this area.

Most impactful articles

The most cited articles are important to report because the accu-
mulated citations represent research impact and quality (Das, Patel,
Sharma, & Shukla, 2023). Highly cited articles often provide founda-
tional knowledge related to ideas, concepts, methodology, and methods
(Baker, Kumar, Goyal, & Sharma, 2021). Table 4 presents the most cited
works on emerging technologies related to the global operations of
business firms. The study on blockchain for the global supply chain
(Saberi, Kouhizadeh, Sarkis, & Shen, 2019) has been a landmark paper
receiving 2,908 citations from Scopus-listed articles. The next highly
cited works have explored 3D printing (Attaran, 2017) and the Internet
of Things (Weber, 2010).

representing each topic.

Most productive universities

A unified view of the most productive universities hosting prolific
scholars of emerging technologies is crucial for future scholars, as these
universities may have access to superior resources, funding, and
mentorship opportunities (Sharma, Koohang, & Singh, 2025). Research
productivity is often measured by the total number of articles published
by a university, which is a proxy for research excellence. Table 5 shows
that the Hong Kong Polytechnic University leads the research on
emerging technologies for the digital globalization of business firms.
Hainan University and Shandong University are also highly productive
institutions. In a nutshell, the universities from China have strategically
positioned themselves as pioneers in building a strong professional
network of scholars.

Scholarly output of nations

Insights on a country’s research expertise allows researchers to
improve prospects for quality mentorship and collaboration opportu-
nities (Sharma et al., 2023). Table 6 lists the most productive countries,
with emphasis on single-country publications (SCP) and multiple-
country publications (MCP). A high MCP Ratio indicate more interna-
tional collaborations. It is worth reporting that although China is the
leader in research productivity, countries such as France, the UK,
Turkey, and the UAE foster more international collaboration. Fig. 3
represents the most productive nations as a strategic roadmap for po-
tential researchers to target global research patterns and find collabo-
rators for further exploration.
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Key findings from topic modeling

Topic modeling algorithm automatically extracts latent themes from
a large volume of text (Nunkoo et al., 2025). Textual terms that
frequently co-occur together form a cluster pattern in a corpus which
develops into topics. Once the topics are extracted, then each document
can be represented as a probabilistic mixture of topics. The current study
uses STM (Roberts, Stewart, & Airoldi, 2016) that has several advan-
tages over other topic modeling approaches. STM allows researchers to
assess the extent to which an exterior variable (such as time) influences
the formation of topics (Sharma et al., 2021). Moreover, the topics
extracted by STM may be correlated, which results in more meaningfully
interpreted topics (Dwivedi et al., 2023).

The extracted topics, their representative terms, proportion in the
document corpus, and related studies are listed in Table 7. The key terms
are the most frequent terms that represent a topic. Fig. 4 provides a
graphical representation of the top 40 key terms in each topic, and their
relative frequency is represented by the size of each key term. Topic 4
(Internationalization of Business Firms) and Topic 1 (Blockchain for
Global Supply Chain) are the two most prevalent topics, representing
about 40% of all studies on emerging technologies for digital
globalization.

Topic 1 (Blockchain for Global Supply Chain) focuses mainly on the
globalization of supply chains and on transforming global supply chain
management using blockchain technologies. Managing global supply
chains is complex and supply chain sustainability is crucial for business
firms. The core features of blockchain, such as transparency, trace-
ability, and security, can be exploited to enhance supply chain sustain-
ability (Saberi et al., 2019). Past studies have reported that blockchain

can be instrumental in addressing socioeconomic, geopolitical and
technological risks that are related to global supply chains (Chang et al.,
2020; Treiblmaier, 2018). Further, research confirms that blockchain
technology can make global supply chains more traceable, transparent
and secure (Bai & Sarkis, 2020; Behnke & Janssen, 2020).

Topic 2 (AL Robotics, Automation, and Digital Transformation) deals
with the role of artificial intelligence, robotics, automation and digital
transformation in global businesses. Research reports that artificial in-
telligence creates new opportunities for international business trade
(Meltzer, 2024) as it significantly promotes technological innovation
(Jun Liu, Chang, Forrest, & Yang, 2020). Furthermore, the extant liter-
ature confirms that Al technological innovations, such as industrial ro-
bots, have a significant impact on enhancing global production networks
and promoting intelligent manufacturing in global value chains (L.
Huang, Wang, & Lin, 2025; Zheng & Wang, 2025).

Topic 3 (Machine Learning, Optimization and Decision Support
Systems) primarily focuses on the application of machine learning and
optimization methods in supporting key business decisions related to
international business. Digital globalization requires a business firm to
expand and compete in global markets. Decision Support Systems have
proved their value by supporting strategic decisions related to mergers,
acquisitions, outsourcing, supplier selection, and risk management
(Aguirre-Rodriguez et al., 2024; Sklias et al., 2024). Moreover, machine
learning algorithms improve the predictive accuracy of strategic de-
cisions in international business (Ali et al., 2024; Bosma & Van Witte-
loostuijn, 2024).

Topic 4 (Internationalization of Business Firms) represents the extent
of literature on strategic and operational transformation of business
firms when they internationalize and execute activities such as sourcing
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Table 8
Landmark studies in based on co-citations.
Cluster ~ Reference Study Title Centrality ~ PageRank
1 (Bai & Sarkis, 2020) “A supply chain transparency and sustainability technology appraisal model for blockchain technology”  57.68 0.05
1 (Baryannis et al., 2019) “Supply chain risk management and artificial intelligence: State of the art and future research 41.75 0.04
directions”
1 (Behnke & Janssen, 2020) “Boundary conditions for traceability in food supply chains using blockchain technology” 27.98 0.03
2 (Acemoglu & Restrepo, 2019) “Automation and new tasks: How technology displaces and reinstates labor” 56.25 0.05
2 (Acemoglu & Restrepo, 2018) “The race between man and machine: Implications of technology for growth, factor shares, and 37.82 0.03
employment”
2 (Acemoglu & Restrepo, 2020) “Robots and jobs: Evidence from US labor markets” 23.75 0.01
3 (Ahi et al., 2022) “Advanced technologies and international business: A multidisciplinary analysis of the literature” 74.28 0.04
3 (Alcacer, Cantwell, & Piscitello, “Internationalization in the information age: A new era for places, firms, and international business 35.72 0.03
2016) networks?”
3 (Autio et al., 2021) “Digitalization and globalization in a turbulent world: Centrifugal and centripetal forces” 22.98 0.01
4 (Attaran, 2017) “The rise of 3-D printing: The advantages of additive manufacturing over traditional manufacturing” 64.57 0.05
4 (Baumers et al., 2016) “The cost of additive manufacturing: machine productivity, economies of scale and technology-push”  37.17 0.03
4 (Armbrust et al., 2010) “A view of cloud computing” 24.02 0.02

raw material from overseas or exporting products abroad, setting up
foreign offices, forming partnerships or joint ventures with offshore
organizations, building global supply chains, and serving international
customers (dos Santos & Williamson, 2024; Osarenkhoe & Fjellstrom,
2022; Sahoo et al., 2024; Secinaro et al., 2025). Emerging digital tech-
nologies assist business firms in managing core functional areas such as
human resource management (Farndale et al., 2025), accounting (Bani
Ahmad, 2024), and marketing (Spilotro, Secundo, & Del Vecchio, 2025).

Topic 5 (Sustainability and Sustainable Development in Interna-
tional Business) addresses the key issues related to sustainability and
achieving Sustainable Development Goals (SDGs) in international
business. Research confirms that digital transformation and the adop-
tion of digital emerging technologies can lead to better environmental
quality (De Sisto et al., 2025) and ESG performance (Jeon, 2025). For
example, technologies such as blockchain and IoT facilitate supply chain
digitization, which in turn facilitates energy resilience (Fahad et al.,
2025). Moreover, Al is also instrumental in promoting energy efficiency
and the transition toward renewable energy (L. Li, Wen, Li, & Mu, 2025).

Topic 6 (IoT, 3D Printing, and Digital Twins) concerns the research
on the impact of emerging technologies, such as Internet of Things (IoT),
3D printing, and digital twins, on the globalization of business firms.
Numerous researchers have confirmed that IoT improves supply chain
performance (Vass et al., 2018) and promotes sustainability in global
supply chains (Rahimi, Maghsoudi, & Shokouhyar, 2024). Further,
digital twins (DTs) are crucial for international businesses and global
firms because they can process real-time data and simulate the behavior
and performance of global operations (Ashraf, Eltawil, & Ali, 2024; Y.
Huang, Ghadge, & Yates, 2024). Furthermore, 3D Printing has trans-
formative potential in optimizing the cost and efficiency of global
manufacturing and reducing global supply chain dependency (Attaran,
2017).

Key findings from scientometrics

Co-citation exploration

Co-citation analysis is used to map the core knowledge base of a
scientific field by highlighting highly influential or ‘landmark’ articles
that form the intellectual foundation (Singh et al., 2020). The outcome
of co-citation analysis is a set of clusters of tightly connected articles that
intellectually represent different specialties or sub-disciplines. The core
idea is that frequently cited articles can be clustered together to reveal
thematic similarity, interdisciplinary connections, and emerging
research trends. The current study adapts VOSviewer (Van Eck &
Waltman, 2014) to map the top 50 most cited documents in clusters.
Fig. 5 shows that the extant literature on emerging technologies for
global digitalization can be mapped to four main clusters.

Table 8 examines each cluster and lists the top three landmark ar-
ticles from each cluster based on centrality and page rank scores. As is
evident, the articles in Cluster 1 (red color) mainly focus on the appli-
cation of emerging technologies for global supply chain transparency,
sustainability, traceability, and risk management (Bai & Sarkis, 2020).
Similarly, Cluster 2 represents studies focusing on smart automation,
robotics, and automated intelligence used by firms to compete on a
global scale (Acemoglu & Restrepo, 2019). Furthermore, Cluster 3 rep-
resents research that connects digitalization to internationalization (Ahi
et al., 2022). Finally, Cluster 4 deals with 3D printing, cloud computing
and outsourcing, which are essential for firm globalization, as these
emerging technologies support firms in achieving rapid scalability,
flexibility, cost efficiency, and access to the latest cutting-edge tech-
nology (Armbrust et al., 2010).

Density visualization and key themes

Density visualization of research keywords reveals recurrent central
themes that provide a snapshot of core concepts within a body of
scholarly literature (Das et al., 2023). Keywords density plots help re-
searchers to quickly understand the conceptual structure of literature
and identify under-explored themes for future work. Fig. 6 provides an
overview of research on emerging technologies for digital globalization.
High-intensity themes such as artificial intelligence, blockchain, cloud
computing, automation, additive manufacturing, IoT, and digital
transformation, constitute the central themes of this research field.
Density visualization is also used to find research gaps, as distant
boundary themes with lower color density represent under-explored
areas that may become central themes in the near future. Hence, game
theory, smart contracts, generative artificial intelligence (GenAl),
augmented reality, and software-as-a-service (SaaS) can be explored
more in the future.

Keyword co-occurrence analysis

Analysis of co-occurrences of research keywords helps to visualize
the thematic structure of a research field based upon semantic associa-
tion among research terms. The underlying algorithm groups co-
occurring keywords into clusters and places the central related key-
words in proximity to each other. Fig. 7 depicts the four clusters formed
by the most frequent keywords used in articles exploring emerging
technologies for the globalization of business firms. The size of the
rectangle around the keywords represents the relative frequency of each
keyword. Table 9 examines these clusters and lists several crucial details
about the keywords that form these clusters. The first cluster represents
research that concerns the application of AI, ML, cloud computing, and
deep learning to several aspects of firms’ globalization. Next, Cluster 2
represents the extent literature on the role of blockchain and smart
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contracts in global supply chain management. Furthermore, Cluster 3
represents sub-disciplines, such as 3D Printing or additive
manufacturing, and robots. Finally, Cluster 4 encompasses subthemes
such as IoT, digitalization, and digital transformation. Researchers
interested in this field may observe these implicit connections between
the key concepts and identify areas of significant scholarly activity.
Moreover, average citation given for each theme can be used as a proxy
to assess the intellectual impact of these key themes.

Temporal trends from keyword analysis

Keywords overlay plot is helpful in tracing the temporal evolution of
a research domain. By analyzing research keywords across time, it al-
lows for tracing the dynamic nature of thematic focus (Sharma et al.,
2025). Fig. 8 reveals that in the last five years, themes such as cloud
computing, outsourcing, robotics, decision support systems, data min-
ing, and business process automation have become saturated. However,
themes such as generative artificial intelligence, industry 5.0, natural
language processing, supply chain resilience, and environmental sus-
tainability have attracted much of the scholarly attention. These
contemporary themes have become relevant for global businesses
because they can be instrumental in managing risks, complexity, un-
certainty, geopolitical conflicts, and other challenges related to
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managing global businesses (Lin, Wu, & Matsuno, 2025). A trend worth
reporting is related to Covid-19 period when themes such as additive
manufacturing, digital transformation, Al, and blockchain became very
prevalent. Hence, by comparing keyword overlay network across recent
years, the researchers may understand the hidden patterns related to the
dynamic evolution and variation in the scholarly focus.

Scientific actors and the intellectual interconnections

Scientific collaborations allow for pooling of intellectual expertise
and resources that lead to innovation, efficiency, and scientific rigor.
Author collaboration analysis reveals the social structure of knowledge
in the form of a visual representation of co-authorship patterns. The
insights related to prolific researchers, networks, and research trends
provide a basis for new collaborations and understanding of scholarly
network. The key metrics used in author collaboration analysis are link
and link strength which are essential to discover researchers who are
more opened to collaborations and the scientific impact of their
research. However, it is worth noting that in emerging and dynamic
fields of research, collaborations evolve slowly.

Research examining the role of emerging technologies on digital
globalization is dominated by small groups of researchers who do not
collaborate frequently. As evident from Fig. 9, this study found only few
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research groups who have collaborated to advance the current knowl-
edge in this domain. Table 10 complements the author collaboration
network and reveals prolific collaborators in each research group.
Future researchers may further examine these research groups to
discover potential areas for new collaborations. Finally, Fig. 10 provides
insights into how collaboration takes place at global level to advance the
knowledge on emerging technologies for global business. The under-
representation of countries from Africa, Middle East, and Latin America
may attract focus of policymakers to facilitate research on emerging
technologies in these geographical segments.

Discussion
Trends from topic modeling

The current study uses STM to uncover the latent themes and visu-
alize their temporal trends. The publication year is modelled as an
external variable in the topic modeling process. Moreover, this study
also examined the correlation among topic to check if two topics or more
are predominantly co-occurred in one or more research articles. Fig. 11
depicts the correlation among the extracted topics. All topics are distinct
and represent independent themes. The negative correlations values
indicate the heterogeneity of the dataset because emerging technologies
are related but fundamentally different due to their interdisciplinary

11

nature. All the emerging technologies covered in the current study
emerge from distinct scientific and engineering domains. For example,
artificial intelligence has emerged from computer science and data an-
alytics, while Internet of Things have emerged from traditional elec-
tronics, networking, and computing domains. Hence, the topics
extracted by the STM belong to different subfields and the entire
research can be mapped to separate subject clusters for more research in
future.

As STM can reveal temporal patterns related to prevalence of topics,
the current study mapped the year-wise topic prevalence to understand
patterns of scholarly activity. The prevalence portrays the overall pro-
portion of a topic in the entire corpus. Hence, when a publication year is
used as a covariate in the topic modeling process, a rising trend over the
years for topic prevalence means that the topic is becoming more pop-
ular and research articles published more recently study that topic more
often (Dwivedi et al., 2023). Consistent with prior topic modeling
research (Nunkoo et al., 2025; Sharma et al., 2021), topic prevalence is
interpreted as reflecting shifts in scholarly attention and thematic
emphasis within the literature, rather than direct evidence of real-world
technology diffusion, adoption, or firm-level impact. Fig. 12 illustrates
that Topic 1 (Blockchain for Global Supply Chain), Topic 3 (Machine
Learning, Optimization and Decision Support Systems), Topic 4 (Inter-
nationalization of Business Firms), and Topic 5 (Sustainability and
Sustainable Development in International Business) are showing a rising
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Table 9

Key insights from keyword clusters.

Average
Citation

Most Frequent Research Keywords and Frequencies

Title

Cluster
Color

No.

34.46

Artificial Intelligence (142), Machine Learning (73), Outsourcing (46), Cloud Computing (34), Supply Chain Resilience (24), Deep Learning (11), Risk

Management (11), Decision Support System (9), Big Data (8), FDI (8)

Al, ML, Cloud Computing, and Big Data

Analytics

Red

63.34

Blockchain (118), Supply Chain (40), Supply Chain Management (40), Sustainability (35), Blockchain Technology (27), Global Supply Chain (19),

Smart Contracts (15), Traceability (11), Logistics (9), Third-Party Logistics (9)

Blockchain and Smart Contracts

Green

38.77

Global Value Chains (42), Additive Manufacturing (29), 3d Printing (25), Automation (25), Robots (21), Innovation (18), Technology (15), Global

Value Chain (14), Globalization (13), Multinational Enterprises (11)

3D Printing, Additive Manufacturing, and
Robots

Blue

29.03

Industry 4.0 (49), Digital Transformation (34), Internet of Things (27), Internationalization (20), Digitalization (18), SMEs (15), Sustainable

Development (11), International Business (9), Circular Economy (8), Virtual Reality (6)

10T, Digitalization, and Digital Transformation

under Industry 4.0

Yellow
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trend. Such rising trends confirms that these topics are emerging
and attaining prominence in the digital globalization field. More-
over, a sudden rise in the last two to three years highlights a po-
tential long-term research direction indicating the topic becoming a
future hotspot of research. Hence, the themes related to blockchain,
sustainability, machine learning, and digital technologies for
internationalization of business firms reflect growing scholarly
attention and may become increasingly prominent over time.

Surprisingly, this study discovers that Topic 2 (AI, Robotics,
Automation, and Digital Transformation) and Topic 6 (IoT, 3D
Printing, and Digital Twins) have received less scholarly attention
during recent years. A deeper exploration of the literature reveals
that robotics and automation lead to cost saving for large firms but
literature reports that small and medium-sized enterprises (SMEs)
do not achieve similar benefits (Zhang, Zhang, & Wu, 2023).
Moreover, Al is also reported to result into operational inefficiency
(Rana et al., 2022). Hence, the slight decline related to Topic 2 can
be attributed to short-term market fluctuations, business firms
facing specific implementation challenges, or unrealistic expecta-
tions from Al based digital transformations (Lui, Lee, & Ngai,
2022). On the other hand, Topic 6 was prevalent between 2016 and
2018, but decreased in popularity during recent years. This trend
may be attributed to a saturation point in the adoption of 3D
printing due to limitations related to cost-effectiveness for mass
production, material limitations, and quality consistency (Chan
et al., 2018; Kamble et al., 2024).

Emerging trends from scientometrics

The authorship and institutional analyses highlight knowledge
concentration and intellectual dominance in research on digital
globalization. The analysis of the most productive universities re-
veals a strong concentration of institutions that combine advanced
digital technology expertise with established strengths in interna-
tional business, management, and information systems. The
prominence of institutions such as the Hong Kong Polytechnic
University, Tsinghua University, Zhejiang University, and Copen-
hagen Business School reflects their strategic strength in research
on digital innovation, global connectivity, and internationaliza-
tion. Notably, the presence of European and Asian universities
alongside universities in emerging economies highlights the role of
institutional specialization and international research networks in
shaping knowledge production on digital globalization. Further-
more, the most productive countries (China, USA, UK, India, Ger-
many) are also global frontrunners in Al, platform economies,
blockchain adoption, and data-driven innovation. Their dominant
presence reflects the co-evolution of national digital strategies and
firm-level internationalization, making digital globalization a
salient research agenda in these contexts. The analysis of country-
wise publications reveals a marked underrepresentation of Latin
American and African countries in digital globalization research.
The readers may note that this pattern does not imply a lack of
scholarly potential. However, it reflects structural asymmetries in
global knowledge production, including unequal access to
advanced digital infrastructure, limited research focus on frontier
technologies, and constrained participation in global research
networks.

The scientometric analysis encompasses generating co-citation
clusters, keywords density plots and co-occurrence networks, and
author collaboration maps. Co-citation analysis maps the most
frequent articles which are cited together by the research reviewed
in the current study. The resulting four cluster reveal relevant
latent patterns of scholarly interest. A cursory look at the landmark
articles confirms high homogeneity of the clusters as all the clusters
share minimal overlap. For example, Cluster 1 retrieved from co-
citation analysis represent the research examining the role of
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Fig. 8. Temporal trends from keyword analysis.

emerging technologies in general and blockchain in particular to address
issues pertaining to global supply chains. Managing global supply chains
is crucial for business firms as global supply chains enable firms to
reduce cost, increase efficiency, enhance flexibility, expand marker
reach, and manage several types of business risks (Chang et al., 2020;
Dudczyk, Dunston, & Crosby, 2024). Hence, researchers and policy-
makers of global supply chains may explore the landmark articles
related to Cluster 1 for deeper understanding of this subdomain in
globalization.

Furthermore, this study performs a comprehensive analysis of
research keywords and presents three visualizations revealing core
themes, their interconnection, and temporal trends. We believe that
such deeper exploration of research themes facilitates future scholars in
identifying foundational concepts, relationships between key themes,
topics that may become increasingly relevant research hotspots in future
due to new technologies, policies, or business dynamics. For example,
the density visualization revealed that GenAl, augmented reality, and
smart contracts have somewhat attracted a limited scholarly attention so
far, but these themes have full potential to grow further in future.
Furthermore, keyword co-occurrence analysis categories research key-
words into four separate themes and reveals that themes which are in
proximity may be characterized by more interdisciplinary research in
the years to come. For example, in Cluster 1 of the keyword co-
occurrence analysis, subthemes like artificial intelligence, supply
chain resilience, and renewable energy, and optimization are placed in
adjacent positions. This indicate that current scholars are trying to
establish link between these disjoint themes signalling a call of inter-
disciplinary research. Subsequently, the keywords overlay network an-
alyzes the keywords which are prevalent in the last five years to
highlight temporally relevant and impactful themes for more

13

exploration.

Lastly, the author collaboration network illustrates existing collab-
oration between prolific scientific actors and lists the authors who have
maintained most significant research groups to advance knowledge. It is
evident that due to the emerging nature of research, only few collabo-
rative networks could be formed so far. Potential researchers may take a
note of the collaboration patterns and consider the author collaboration
network to locate like-minded scholars matching to their research as-
pirations and expertise.

Integrative framework and implications for research

Advanced digital emerging technologies, such as artificial intelli-
gence, machine learning, IoT, big data analytics, metaverse, and digital
twins are radically transforming key business processes in global busi-
ness firms (Audi et al., 2025; Duong, 2025). Thus, digital globalization
creates ample opportunities for not only big multinational organiza-
tions, but also small and medium-sized enterprises (SMEs) which can
leverage emerging technologies for market expansion, increased effi-
ciency, economic growth, and cost optimization (Luo, 2021). These new
digital technologies continue to reshape globalizations, but have
inherently challenged by barriers and setbacks (Robinson, 2023). Hence,
it is imperative for scholars, practitioners, and policymakers to under-
stand the role of emerging technologies in digital globalization, identify
the most prolific researchers, centres of excellence, and countries lead-
ing the research. Thus, the current study unifies the scattered knowledge
on these emerging technologies and provide an integrated view of latent
themes, intellectual interconnections, collaborative patterns, and sub-
themes that needs more exploration. The data-driven approach
employing statistical text analytics and scientometric avoids subjective
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Fig. 9. Co-authorship network (with a minimum of 2 co-authorships threshold).

Table 10
Productive researcher facilitating collaborative networks.
Cluster Lead Author University/Institution Links LinkStrength No. ofArticles Citations
1 (Red) Chatterjee, Sheshadri Indian Institute of Technology Kharagpur, India 10 11 3 33
2 (Green) Gupta, Shivam NEOMA Business School, France 10 13 3 139
3 (Blue) Mangla, Sachin Kumar O.P. Jindal Global University, India 9 9 2 85
4 (Yellow) Chaudhuri, Ranjan EMLYV Business School, France 5 6 2 31

Fig. 10. Global research collaboration network.
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Topic 5- Sustainability and Sustainable Development in International Business -0.22 -0.15 -0.20 -0.21
Topic 6- 1oT, 3D Printing, and Digital Twins -0.10 -0.14 -0.12 -0.20 -0.21
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Fig. 11. Inter-topic correlation analysis.
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Fig. 12. Trends related to year-wise topic prevalence.

bias of researchers which is a major problem in systematic literature
reviews (Singh et al., 2020). Hence, this study has significant implica-
tions for future research on the application of emerging digital tech-
nologies in globalization of business firms.

The scientometric analyses and topic modeling results presented in
the current study can be synthesized into a layered conceptual frame-
work that provides a higher-order structure to the findings. Specifically,
the findings from keyword analysis, co-citation analysis, and topic
modeling reveals three interlinked layers that conceptualize the role of
emerging digital technologies in globalization of firms through
capability-building and strategic globalization mechanisms, under spe-
cific contextual conditions, leading to firm-level globalization outcomes.
The three-layer framework is derived inductively from key findings of
scientometric and topic modeling. As evident in Fig. 13, the input layer
represents the technological enablers where the emerging technologies
act as a scalable infrastructure supporting global expansion, cross-
border exchanges, platform-driven asset-light business models, and
business intelligence for optimal decision making. This is fairly consis-
tent with the findings of Chen and Dong (2024) who explained the
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intricate relationship between Al and export performance using insti-
tutional theory and resource-based view. Further, the process layer ex-
plains how digital enablers supports various strategic mechanisms that
lead to globalization. Previous research also reports that emerging
technologies supports globalization processes, such as sourcing raw
material from overseas or exporting products abroad, setting up foreign
offices, forming partnerships or joint ventures with offshore organiza-
tions, building global supply chains, and serving international customers
(dos Santos & Williamson, 2024; Osarenkhoe & Fjellstrom, 2022; Sahoo
et al., 2024; Secinaro et al., 2025).

The theoretical foundations behind this layer are drawn from various
theories such as organizational information processing (Pan, Zou, Wang,
Ma, & Liu, 2025), technology affordance theory (Huang, Sun, & Fan,
2025), internalization theory (Strange, Chen, & Fleury, 2022), to name a
few. The contextual moderatos explain heterogeneity in outcomes based
on several external factors such as global disruptions (Ashraf et al.,
2024), economic factors (Audi et al., 2025), and institutional barriers
(Autio et al., 2021). Finally, the outcome layer represents the value
creation and impact of digital globalization such that supply chain
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Fig. 13. Emerging technologies-enabled digital globalization framework.

sustainability (Saberi et al., 2019), traceability, transparency and secu-
rity of global supply chain (Bai & Sarkis, 2020), risk management
(Aguirre-Rodriguez et al., 2024), data-driven strategic decision making
in international businesses (Ali et al., 2024), and optimizing the cost and
efficiency of global manufacturing (Attaran, 2017). The framework
enables future research to move beyond descriptive mapping by theo-
rizing how emerging technologies are translated into globalization
outcomes through digital globalization mechanisms, offering a struc-
tured basis for hypothesis development and theory extension in inter-
national business and digital globalization research. The digital enablers
presented in the framework are explored further and the related litera-
ture is explored to develop future research agenda (Table 11) for each
enabler.

Limitations and future research

Scientometrics and topic modeling based structured reviews have
become a standard practice in business management research. As the
current knowledge on emerging technologies is vast, voluminous,
complex, and surging rapidly, integrating the scattered knowledge and
summarizing it to discover key insights become essential. However, due
to the dynamic nature of research on emerging technologies, retro-
spective literature reviews persistently face issues related to replication
and validity of quantitative measures. As the current field is growing
rapidly, the number of studies and their citations data change expedi-
tiously. Hence, the emerging themes, citation patterns, collaboration
networks, and keyword densities may change in future. This calls for a
periodic assessment of the past literature on a timely fashion to under-
stand the dynamics of the research field.

Despite its contributions, this study has a significant limitation due to
the use of only two databases. The current study collects research data
from two proprietary databases, such as Scopus and Web of Science.
While these databases are widely recognized as comprehensive and
high-quality sources for business domain research, the exclusion of other
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databases may have limited the inclusion of highly technical or domain-
specific studies. Moreover, future researchers may include conference
papers as well and compare the results while integrating other databases
such as Google Scholar and ResearchGate. Finally, as the current study
used only English language manuscripts due to the consistency and
reliability limitations of text preprocessing and topic modeling ap-
proaches, future works may include the literature published in non-
English languages to provide a more comprehensive synthesis of
knowledge. These limitations provide opportunities for future research
to extend and refine the intellectual mapping presented in this study.

Conclusion

In this study, we reviewed a total of 988 studies and reported the
influence of emerging digital on digital globalization. Technologies such
as blockchain, Al, IoT, additive manufacturing, and cloud computing
have become strategically important for both large multinational busi-
ness firms and SMEs. However, research on these emerging technologies
is scattered, fragmented, voluminous, and still evolving. This study has
integrated the vast knowledge and provided an overview using a data-
driven methodology incorporating scientometrics and topic modeling.
The study offers ample implications for scholars, practitioners, and
policymakers and hopes that there will be more interdisciplinary ex-
plorations on how these technologies continue to transform business
processes and operations for global firms and other organizations
striving for globalization.
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Table 11
Future research directions for each emerging technology.

Emerging technology Future research agenda for digital globalization

Artificial Intelligence (AI) and
Machine Learning

Al and ML are facilitating data-driven decision-
making for operational excellence and resource
optimization, yet much of the literature remains
operational rather than strategic (Appiah et al.,
2025; Bosma and van Witteloostuijn, 2024). Hence,
future work should theorize strategic digital
transformation by exploring the role of Al and ML
in international strategic decision-making, cross-
border expansion, mitigating geopolitical risk, and
multinational coordination (Zhang et al., 2024).
Although blockchain research in global supply
chains has well expanded (Rauniyar et al., 2024),
its strategic implications for firm
internationalization remain underexplored. Hence,
future works may explore how blockchain
strategically influence internationalization of
business firms where cross-border compliance,
ensuring trust and transparency, supply chain
visibility, and resilience are crucial, specifically for
SME:s.

Future studies should look beyond the operational
efficiency perspectives (Rahimi et al., 2024) and
explore how IoT enables digital globalization at
strategic level. Hence, future researchers may
explore the ways in which the IoT impacts global
coordination, reconfigures the value chains, and
affects internationalization strategies.

Future research should examine how immersive
technologies redefine internationalization business
processes by enabling virtual market presence,
transforming cross-border collaborations, and
reshaping global value creation within digitally
mediated ecosystems (Ashraf et al., 2024).

The role of additive manufacturing in reshaping the
geography of production, altering global value
chain configurations, and enabling sustainable and
digitally coordinated globalization strategies, is
underexplored and may be established more
theoretically (Kamble et al., 2024).

Very few studies have explored the role of human-
robot interaction when business firms adopt
robotics in digital globalization. Hence, future
works may examine issues such that operational
friction, cultural and institutional adaptation,
resistance management, and knowledge transfer
across borders (Zheng & Wang, 2025).

Future research should explore how cloud
computing is reshaping the way global businesses
are structured and operated. In particular, scholars
can investigate how cloud-based infrastructures
allow firms to scale rapidly, build platform-driven
models, leverage data for strategic decisions, and
manage international operations without being
tightly tied to physical locations.

Blockchain

Internet Of Things (IoT)
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technologies

Additive Manufacturing

Robotics

Cloud Computing

Writing — review & editing, Supervision, Data curation, Conceptualiza-
tion. Rajesh Mahadeva: Supervision, Methodology, Formal analysis,
Conceptualization.

Declaration of competing interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

References

Abeliansky, A. L., Martinez-Zarzoso, I., & Prettner, K. (April 2020). 3D printing,
international trade, and FDI. Economic Modelling, 85, 288-306. https://doi.org/
10.1016/j.econmod.2019.10.014

Abumalloh, R. A., Nilashi, M., Binti Tapsir, S. H., Shyu, W. H., Wei Han, G. T., &
Boon, O. K. (2025). Blockchain innovations for addressing pharmaceutical

17

Research in Globalization 12 (2026) 100342

counterfeit in the global supply chain: A PLS-ANN approach. International Journal of
Production Research, 7543. https://doi.org/10.1080/00207543.2025.2581253

Acemoglu, D., & Restrepo, P. (2018). The race between man and machine: implications
of technology for growth, factor shares, and employment. American Economic Review,
108(6), 1488-1542. https://doi.org/10.1257 /aer.20160696

Acemoglu, D., & Restrepo, P. (2019). Automation and new tasks: How technology
displaces and reinstates labor. Journal of Economic Perspectives, 33(2), 3-30. https://
doi.org/10.1257/jep.33.2.3

Acemoglu, D., & Restrepo, P. (2020). Robots and jobs: Evidence from US labor markets.
Journal of Political Economy, 128(6), 2188-2244. https://doi.org/10.1086/705716

Aguezzoul, A. (2014). Third-party logistics selection problem: A literature review on
criteria and methods. Omega, 49, 69-78. https://doi.org/10.1016/j.
omega.2014.05.009

Aguirre-Rodriguez, E. Y., Aguirre Rodriguez, E. C. A., Silva, A. F., Maria Silva Rocha
Rizol, P. M. S. R., Miranda, R., & Marins, F. A. S. (2024). A decision-making
framework with machine learning for transport outsourcing based on cost
prediction: An application in a multinational automotive company. International
Journal of Information Technology (Singapore), 16(3), 1495-1503. Scopus. https://
doi.org/10.1007/s41870-023-01707-8.

Ahi, A. A, Sinkovics, N., Shildibekov, Y., Sinkovics, R. R., & Mehandjiev, N. (2022).
Advanced technologies and international business: A multidisciplinary analysis of
the literature. International Business Review, 31(4), Article 101967. https://doi.org/
10.1016/j.ibusrev.2021.101967

Alcacer, J., Cantwell, J., & Piscitello, L. (2016). Internationalization in the information
age: A new era for places, firms, and international business networks? Journal of
International Business Studies, 47(5), 499-512. https://doi.org/10.1057/jibs.2016.22

Ali, A., Jayaraman, R., Azar, E., & Maalouf, M. (2024). Maximizing supply chain
performance leveraging machine learning to anticipate customer backorders.
Computers and Industrial Engineering, 194, Article Scopus. https://doi.org/10.1016/j.
cie.2024.110414

Appiah, E. K., Gabrielsson, P., & Rialp Criado, A. (2025). The role of digitalization in
early internationalization Research: A systematic literature review and future
research directions. Journal of Business Research, 186, Article 115043. https://doi.
org/10.1016/j.jbusres.2024.115043

Archibugi, D., & Pietrobelli, C. (2003). The globalisation of technology and its
implications for developing countries Windows of opportunity or further burden?
Technological Forecasting and Social Change, 70(9), 861-883. https://doi.org/
10.1016/50040-1625(02)00409-2

Armbrust, M., Fox, A., Griffith, R., Joseph, A. D., Katz, R., Konwinski, A., & Zaharia, M.
(2010). A view of cloud computing. Communications of the ACM, 53(4), 50-58.
https://doi.org/10.1145/1721654.1721672

Ashraf, M., Eltawil, A., & Ali, I. (2024). Disruption detection for a cognitive digital supply
chain twin using hybrid deep learning. Operational Research, 24(2), 23. https://doi.
org/10.1007/s12351-024-00831-y

Attaran, M. (2017). The rise of 3-D printing: The advantages of additive manufacturing
over traditional manufacturing. Business Horizons, 60(5), 677-688. https://doi.org/
10.1016/j.bushor.2017.05.011

Audi, M., Ahmad, K., Poulin, M., & Ali, A. (2025). From globalization to innovation:
Investigating the impact of R&D, internet penetration, and economic factors on
digitalization in BRICS. Research in Globalization, 11, Article 100314. https://doi.
org/10.1016/j.resglo.2025.100314

Autio, E., Mudambi, R., & Yoo, Y. (2021). Digitalization and globalization in a turbulent
world: Centrifugal and centripetal forces. Global Strategy Journal, 11(1), 3-16.
https://doi.org/10.1002/gsj.1396

Bai, C., & Sarkis, J. (2020). A supply chain transparency and sustainability technology
appraisal model for blockchain technology. International Journal of Production
Research, 58(7), 2142-2162. https://doi.org/10.1080/00207543.2019.1708989

Baker, H. K., Kumar, S., Goyal, K., & Sharma, A. (2021). International review of financial
analysis: A retrospective evaluation between 1992 and 2020. International Review of
Financial Analysis, 78, Article 101946. https://doi.org/10.1016/j.irfa.2021.101946

Baldermann, S., Coeurderoy, R., Duplat, V., Oberhauser, M., & Schmid, S. (2025). After
globalisation? the future of European multinationals in an era of geopolitical
uncertainty. European Management Journal. https://doi.org/10.1016/j.
emj.2025.09.006

Bani Ahmad, A. Y. A. (2024). Ethical implications of artificial intelligence in accounting:
A framework for responsible ai adoption in multinational corporations in Jordan.
International Journal of Data and Network Science, 8(1), 401-414. Scopus. https://doi.
org/10.5267/.ijdns.2023.9.014.

Bannor, R. K., & Kyire, S. K. C. (2021). A review on understanding blockchain technology
in global supply chains: opportunities and challenges for Agribusinesses. Indian
Journal of Economics and Development, 17(4), 917-927. https://doi.org/10.35716/
1JED/21283

Baryannis, G., Validi, S., Dani, S., & Antoniou, G. (2019). Supply chain risk management
and artificial intelligence: State of the art and future research directions. International
Journal of Production Research, 57(7), 2179-2202. https://doi.org/10.1080/
00207543.2018.1530476

Baumers, M., Dickens, P., Tuck, C., & Hague, R. (2016). The cost of additive
manufacturing: Machine productivity, economies of scale and technology-push.
Technological Forecasting and Social Change, 102, 193-201. https://doi.org/10.1016/
j.techfore.2015.02.015

Behnke, K., & Janssen, M. F. W. H. A. (2020). Boundary conditions for traceability in
food supply chains using blockchain technology. International Journal of Information
Management, 52, Article 101969. https://doi.org/10.1016/j.ijinfomgt.2019.05.025

Benlian, A., & Hess, T. (2011). Opportunities and risks of software-as-a-service: Findings
from a survey of IT executives. Decision Support Systems, 52(1), 232-246. https://doi.
0rg/10.1016/j.dss.2011.07.007



A. Sharma et al.

Bhimani, A., & Willcocks, L. (2014). Digitisation, ‘big Data’ and the transformation of
accounting information. Accounting and Business Research, 44(4), 469-490. https://
doi.org/10.1080,/00014788.2014.910051

Bosma, B., & Van Witteloostuijn, A. (2024). Machine learning in international business.
Journal of International Business Studies, 55(6), 676-702. Scopus. https://doi.org/
10.1057/541267-024-00687-6.

Bresciani, S., Ferraris, A., & Del Giudice, M. (2018). The management of organizational
ambidexterity through alliances in a new context of analysis: Internet of Things (IoT)
smart city projects. Technological Forecasting and Social Change, 136, 331-338.
https://doi.org/10.1016/j.techfore.2017.03.002

Bumblauskas, D., Mann, A., Dugan, B., & Rittmer, J. (2020). A blockchain use case in
food distribution: Do you know where your food has been? International Journal of
Information Management, 52. Scopus. https://doi.org/10.1016/j.
ijinfomgt.2019.09.004.

Chan, H. K., Griffin, J., Lim, J. J., Zeng, F., & Chiu, A. S. F. (2018). The impact of 3D
printing technology on the supply chain: manufacturing and legal perspectives.
International Journal of Production Economics, 205, 156-162. https://doi.org/
10.1016/j.ijpe.2018.09.009

Chang, Y., Iakovou, E., & Shi, W. (2020). Blockchain in global supply chains and cross
border trade: A critical synthesis of the state-of-the-art, challenges and opportunities.
International Journal of Production Research, 58(7), 2082-2099. https://doi.org/
10.1080/00207543.2019.1651946

Chen, X., Ye, C., & Xiang, Z. (2025). Using Explainable Machine Learning To Reveal How
Globalization Affects the Digital Transformation Velocity of Manufacturing.
Computational Economics, (4). https://doi.org/10.1007/s10614-025-11110-z.

Chen, Y.-A., & Dong, N. (2024). Al capabilities and export performance: The moderating
role of province market development and cultural distance. International Journal of
Emerging Markets, 20(12), 4907-4925. https://doi.org/10.1108/1JOEM-12-2023-
2014

Chen, Z., & Cao, Y. (2020). How 3D printing subverts global production networks after
COVID-19: Evidence from a labor-intensive industry. Discrete Dynamics in Nature and
Society, 1, Article 8869362. https://doi.org/10.1155/2020/8869362

Choi, T.-M., Wen, X., Sun, X., & Chung, S.-H. (2019). The mean-variance approach for
global supply chain risk analysis with air logistics in the blockchain technology era.
Transportation Research Part E: Logistics and Transportation Review, 127, 178-191.
https://doi.org/10.1016/j.tre.2019.05.007

Das, K., Patel, J. D., Sharma, A., & Shukla, Y. (2023). Creativity in marketing: Examining
the intellectual structure using scientometric analysis and topic modeling. Journal of
Business Research, 154, Article 113384. https://doi.org/10.1016/j.
jbusres.2022.113384

De Sisto, M., Ul-Durar, S., Arshed, N., Sadaf, A., & Nazarian, A. (2025). Estimating digital
adaptation and governance in international businesses by targeting environmental
sustainability. Journal of Environmental Management, 394, Article 127472. https://
doi.org/10.1016/j.jenvman.2025.127472

Denicolai, S., Zucchella, A., & Magnani, G. (2021). Internationalization, digitalization,
and sustainability: Are SMEs ready? a survey on synergies and substituting effects
among growth paths. Technological Forecasting and Social Change, 166, Article
Scopus. https://doi.org/10.1016/j.techfore.2021.120650

Donthu, N., Kumar, S., Mukherjee, D., Pandey, N., & Lim, W. M. (2021). How to conduct
a bibliometric analysis: An overview and guidelines. Journal of Business Research,
133, 285-296. https://doi.org/10.1016/j.jbusres.2021.04.070

dos Santos, J. F. P., & Williamson, P. J. (2024). Beyond connectivity: Artificial
intelligence and the internationalisation of digital firms. Information and
Organization, 34(4), Article 100538. https://doi.org/10.1016/j.
infoandorg.2024.100538

Dudczyk, P., Dunston, J. K., & Crosby, G. V. (2024). Blockchain Technology for Global
Supply Chain Management: A Survey of applications, challenges, Opportunities and
Implications. IEEE Access, 12, 70065-70088. https://doi.org/10.1109/
ACCESS.2024.3399759

Duong, C. D. (2025). Human vs AI: What constitutes true intelligence for international
entrepreneurship. Research in Globalization, 11, Article 100320. https://doi.org/
10.1016/j.resglo.2025.100320

Dwivedi, Y. K., Sharma, A., Rana, N. P., Giannakis, M., Goel, P., & Dutot, V. (2023).
Evolution of artificial intelligence research in technological forecasting and social
change: Research topics, trends, and future directions. Technological Forecasting and
Social Change, 192, Article 122579. https://doi.org/10.1016/j.
techfore.2023.122579

Fahad, S., Su, F., Nassani, A. A., & Arshed, N. (2025). From bytes to sustainability:
Leveraging supply chain digitization for enhancing energy resilience. Energy
Economics, 146, Article 108514. https://doi.org/10.1016/j.enec0.2025.108514

Farndale, E., Horak, S., Piyanontalee, R., Puffer, S. M., & Vidovi¢, M. (2025). Looking
back to look forward: Disruption, innovation and future trends in international
human resource management. International Business Review, 34(1), Article 102362.
https://doi.org/10.1016/j.ibusrev.2024.102362

Feinerer, 1., Hornik, K., & Meyer, D. (2008). Text Mining Infrastructure in R. Journal of
Statistical Software, 25(5), 1-54. https://doi.org/10.18637/jss.v025.105

Giacosa, E., Crocco, E., Kubélek, J., & Culasso, F. (2024). Additive manufacturing in
international business: Bridging academic and practitioners’ perspectives. Journal of
International Management, 30(3). https://doi.org/10.1016/j.intman.2024.101151

Hakkarainen, T., Colicev, A., & Pedersen, T. (2023). A perspective on three trade-offs of
blockchain technology for the global strategy of the MNC. Global Strategy Journal, 14
(3), 635-654. https://doi.org/10.1002/gsj.1509

Hannibal, M. (2020). The influence of additive manufacturing on early
internationalization: Considerations into potential avenues of IE research. Journal of
International Entrepreneurship, 18(4), 473-491. https://doi.org/10.1007/s10843-
019-00267-y

18

Research in Globalization 12 (2026) 100342

Huang, L., Wang, K., & Lin, Z. (2025). The application of industrial robots, global value
chain integration and income distribution. Applied Economics. Scopus. https://doi.
org/10.1080/00036846.2025.2473116.

Huang, Y., Ghadge, A., & Yates, N. (2024). Implementation of digital twins in the food
supply chain: A review and conceptual framework. International Journal of Production
Research, 62(17), 6400-6426. https://doi.org/10.1080/00207543.2024.2305804

Huang, Y., Sun, X., & Fan, Q. (2025). Al orientation, global value chain collaboration,
and the international performance of entrepreneurial firms: A technology affordance
theory perspective. Chinese Management Studies. https://doi.org/10.1108/CMS-10-
2024-0780

Jeon, G. (2025). Leveraging Al for ESG Performance: A global analysis of national Al
capabilities and sustainability in international business. Business Strategy &
Development, 8(3), Article €70162. https://doi.org/10.1002/bsd2.70162

Kamble, S., Belhadi, A., Gupta, S., Islam, N., Verma, V. K., & Solima, L. (2024). Analyzing
the barriers to building a 3-D printing enabled local medical supply chain ecosystem.
IEEE Transactions on Engineering Management, 71, 12974-12991. https://doi.org/
10.1109/TEM.2022.3226658

Korepin, V., Mohamed, T. L., Zhaksylyk, A., & Liu, J. (2025). Implementation of digital
twins as a tool for increasing the efficiency of business operations. Economics of
Innovation and New Technology, 34(5), 689-704. https://doi.org/10.1080/
10438599.2024.2363889

Kumar, S., Verma, A. K., & Mirza, A. (2024). Digital transformation, artificial intelligence
and society. Retrieved from. https://link.springer.com/content/pdf/10.1007/97
8-981-97-5656-8.pdf.

Laplume, A. O., Petersen, B., & Pearce, J. M. (2016). Global value chains from a 3D
printing perspective. Journal of International Business Studies, 47(5), 595-609.
https://doi.org/10.1057/jibs.2015.47

Li, L., & Duan, L. (2025). Human centric innovation at the heart of industry
5.0-exploring research challenges and opportunities. International Journal of
Production Research, 7543. https://doi.org/10.1080/00207543.2025.2462657

Li, K., Kim, D. J., Lang, K. R., Kauffman, R. J., & Naldi, M. (2020). How should we
understand the digital economy in Asia? critical assessment and research agenda.
Electronic Commerce Research and Applications, 44, Article Scopus. https://doi.org/
10.1016/j.elerap.2020.101004

Li, L., Wen, J., Li, Y., & Mu, Z. (2025). Supply chain challenges and energy insecurity:
The role of Al in facilitating renewable energy transition. Energy Economics, 144,
Article 108378. https://doi.org/10.1016/j.eneco.2025.108378

Li, X., Krivtsov, V., Pan, C., Nassehi, A., Gao, R. X., & Ivanov, D. (2025). End-to-end
supply chain resilience management using deep learning, survival analysis, and
explainable artificial intelligence. International Journal of Production Research, 63(3),
1174-1202. https://doi.org/10.1080/00207543.2024.2367685

Lim, W. M., Kumar, S., & Donthu, N. (2024). How to combine and clean bibliometric
data and use bibliometric tools synergistically: Guidelines using metaverse research.
Journal of Business Research, 182(December 2023), 114760. https://doi.org/
10.1016/j.jbusres.2024.114760.

Lin, K.-Y., Wy, S.-Y., & Matsuno, K. (2025). Generative Al-Driven resilience in supply
chain management: UNISONE framework for disruption modelling and capacity
optimisation. International Journal of Production Research. Scopus.. https://doi.org/
10.1080/00207543.2025.2574412

Liu, J., Chang, H., Forrest, J.-Y.-L., & Yang, B. (2020). Influence of artificial intelligence
on technological innovation: Evidence from the panel data of china’s manufacturing
sectors. Technological Forecasting and Social Change, 158, Article Scopus. https://doi.
org/10.1016/j.techfore.2020.120142

Liu, J., Chang, H., Forrest, J.-Y.-L., & Yang, B. (2020). Influence of artificial intelligence
on technological innovation: Evidence from the panel data of china’s manufacturing
sectors. Technological Forecasting and Social Change, 158, Article 120142. https://doi.
org/10.1016/j.techfore.2020.120142

Lui, A. K. H,, Lee, M. C. M., & Ngai, E. W. T. (2022). Impact of artificial intelligence
investment on firm value. Ann. Oper. Res., 308(1), 373-388. https://doi.org/
10.1007/510479-020-03862-8

Luo, Y. (2021). New OLI advantages in digital globalization. International Business Review,
30(2), Article 101797. https://doi.org/10.1016/j.ibusrev.2021.101797

Magnani, G., Denicolai, S., & Petersen, B. (2022). Internationalization, value-chain
configuration, and the adoption of additive manufacturing technologies. Industrial
and Corporate Change, 31(3), 762-782. https://doi.org/10.1093/icc/dtab071

Mahdikhani, M., & Meena, P. (2024). Metaverse applications and supply chain
innovation: Insights from text mining. Journal of Innovation and Knowledge, 9(4).
https://doi.org/10.1016/j.jik.2024.100591

Md Abu Taher, M. K. I. H. A. M. A. B. (2024). Role of Artificial Intelligence and Machine
Learning in Optimizing Inventory Management Across Global Industrial
Manufacturing & Supply Chain: a Multi-Country Review. Global Mainstream Journal,
1(2), 1-14. https://doi.org/10.62304/ijmisds.v1i2.105.

Meltzer, J. P. (2024). The impact of foundational Al on international trade, services and
supply chains in Asia. Asian Economic Policy Review, 19(1), 129-147. https://doi.
org/10.1111/aepr.12451

Mirzaye Shirkoohi, S., & Mohiuddin, M. (2025). Creating value in metaverse-driven
global value chains: blockchain integration and the evolution of international
business. Journal of Theoretical and Applied Electronic Commerce Research, 20(2),
1-23. https://doi.org/10.3390/jtaer20020126

Mishra, A., Pratap Singh, J., & Kumar Srivastava, D. (2024). Trade Horizons: Navigating
Globalization in the Era of Industry 5.0. In Challenges and Opportunities for Innovation
in India (pp. 231-236). https://doi.org/10.1201/9781003606260-43

Naseem, S., & Yong, T. (2025). Blockchain-based Risk management in cross-border data
supply chains: A comparative analysis of alibaba and infosys. Sustainability
(Switzerland), 17(17). https://doi.org/10.3390/sul7177704



A. Sharma et al.

Nunkoo, R., Sharma, A., So, K. K. F., Hu, H., & Alrasheedi, A. F. (2025). Two decades of
research on customer satisfaction: Future research agenda and questions.
International Journal of Contemporary Hospitality Management, ahead-of-print(ahead-
of-print). https://doi.org/10.1108/1JCHM-03-2024-0436.

Osarenkhoe, A., & Fjellstrom, D. (2022). A cluster’s internationalization as a catalyst for
its innovation system’s access to global markets. EuroMed Journal of Business, 19(2),
229-250. https://doi.org/10.1108/EMJB-11-2020-0127

Pan, H., Zou, N., Wang, R., Ma, J., & Liu, D. (2025). Artificial intelligence usage and
supply chain resilience: An organizational information processing theory
perspective. Systems, 13(9). https://doi.org/10.3390/systems13090724

Patra, S. P., Agrawal, R., Singh, R. K., & He, Q. (2025). Adoption of blockchain
technology in international entrepreneurship: Strategic framework for managing
roadblocks. IEEE Transactions on Engineering Management, 1-39. https://doi.org/
10.1109/TEM.2025.3614554

Paul, J., Lim, W. M., O’Cass, A., Hao, A. W., & Bresciani, S. (2021). Scientific procedures
and rationales for systematic literature reviews (SPAR-4-SLR). International Journal
of Consumer Studies, 45(4), 01-016. https://doi.org/10.1111/ijcs.12695

Rahimi, M., Maghsoudi, M., & Shokouhyar, S. (2024). The convergence of IoT and
sustainability in global supply chains: Patterns, trends, and future directions.
Computers & Industrial Engineering, 197, Article 110631. https://doi.org/10.1016/j.
cie.2024.110631

Rana, N. P., Chatterjee, S., Dwivedi, Y. K., & Akter, S. (2022). Understanding dark side of
artificial intelligence (AI) integrated business analytics: Assessing firm’s operational
inefficiency and competitiveness. European Journal of Information Systems, 31(3),
364-387. https://doi.org/10.1080,/0960085X.2021.1955628

Rauniyar, K., Wu, X., Gupta, S., Modgil, S., & Kumar, A. (2024). Digitizing global supply
chains through blockchain. Production Planning and Control, 35(16), 2327-2348.
https://doi.org/10.1080/09537287.2023.2189614

Roberts, M. E., Stewart, B. M., & Airoldi, E. M. (2016). A model of text for
experimentation in the social sciences. Journal of the American Statistical Association,
111(515), 988-1003. https://doi.org/10.1080/01621459.2016.1141684

Roberts, M. E., Stewart, B. M., & Tingley, D. (2019). stm: An R package for structural
topic models. Journal of Statistical Software, 91(2), 1-40. https://doi.org/10.18637/
jss.v091.i02

Robinson, G. M. (2023). Globalization futures. Research in Globalization, 7, Article
100146. https://doi.org/10.1016/j.resglo.2023.100146

Saberi, S., Kouhizadeh, M., Sarkis, J., & Shen, L. (2019). Blockchain technology and its
relationships to sustainable supply chain management. International Journal of
Production Research, 57(7), 2117-2135. https://doi.org/10.1080/
00207543.2018.1533261

Sahoo, S., Kumar, S., Mukherjee, D., Kraus, S., Dabi¢, M., & Mahto, R. V. (2024).
Internationalization via industry 4.0 technologies: Application areas and future
roadmap for international business. Management Review Quarterly. Scopus.. https://
doi.org/10.1007/s11301-024-00459-4

Saridakis, G., Khan, Z., Knight, G., Idris, B., Mitra, J., & Khan, H. (2024). A look into the
future: The impact of metaverse on traditional theories and thinking in international
business. Management International Review, 64(4), 597-632. https://doi.org/
10.1007/511575-024-00550-8

Schuetz, S., & Venkatesh, V. (2020). Blockchain, adoption, and financial inclusion in
India: Research opportunities. International Journal of Information Management, 52,
Article Scopus. https://doi.org/10.1016/j.ijinfomgt.2019.04.009

Secinaro, S. F., Oppioli, M., Demarchi, L., & Novotny, O. (2025). Bridging borders and
boundaries: The role of new technologies in international entrepreneurship and
intercultural dynamics. International Entrepreneurship and Management Journal, 21(1),
Article Scopus. https://doi.org/10.1007/511365-024-01061-6

Sharma, A., Koohang, A., Rana, N. P., Abed, S. S., & Dwivedi, Y. K. (2023). Journal of
Computer Information Systems: Intellectual and Conceptual Structure. world).
Retrieved from Journal of Computer Information Systems. https://www.tandfonline.co
m/doi/abs/10.1080/08874417.2021.2021114.

Sharma, A., Koohang, A., & Singh, S. P. (2025). Information security policy compliance:
A structured review using scientometric analysis and topic modeling. Journal of
Global Information Management, 33(1). https://doi.org/10.4018/JGIM.389715

Sharma, A., Rana, N. P., & Nunkoo, R. (2021). Fifty years of information management
research: A conceptual structure analysis using structural topic modeling.
International Journal of Information Management, 58, Article 102316. https://doi.org/
10.1016/j.ijinfomgt.2021.102316

Singh, S., Dhir, S., Das, V. M., & Sharma, A. (2020). Bibliometric overview of the
technological forecasting and social change journal: analysis from 1970 to 2018.
Technological Forecasting and Social Change, 154, Article 119963. https://doi.org/
10.1016/j.techfore.2020.119963

19

Research in Globalization 12 (2026) 100342

Singh, S., Singh, S., Koohang, A., Sharma, A., & Dhir, S. (2023). Soft computing in
business: Exploring current research and outlining future research directions.
Industrial Management & Data Systems, 123(8), 2079-2127. https://doi.org/10.1108/
IMDS-02-2023-0126

Sirisha, N., Gopikrishna, M., Ramadevi, P., Bokka, R., Ganesh, K. V. B., &
Chakravarthi, M. K. (2023). IoT-based data quality and data preprocessing of
multinational corporations. Journal of High Technology Management Research, 34(2).
https://doi.org/10.1016/j.hitech.2023.100477

Sklias, G., Gkelios, S., Dimitriou, D., Sartzetaki, M., & Chatzichristofis, S. A. (2024).
Synergizing global and local strategies for dynamic project management: An
advanced machine learning-enhanced framework. IEEE Access, 12, 85955-85968.
https://doi.org/10.1109/ACCESS.2024.3413890

Spilotro, C., Secundo, G., & Del Vecchio, P. (2025). Discovering the impact of emerging
technologies on SMEs’ digital marketing strategies: A conceptual framework.
International Marketing Review, 42(4), 666-697. https://doi.org/10.1108/IMR-11-
2023-0301

Strange, R., Chen, L., & Fleury, M. T. L. (2022). Digital transformation and international
strategies. Journal of International Management, 28(4). https://doi.org/10.1016/j.
intman.2022.100968

Strange, R., & Zucchella, A. (2017). Industry 4.0, global value chains and international
business. Multinational Business Review, 25(3), 174-184. Scopus. https://doi.org/
10.1108/MBR-05-2017-0028.

Tranfield, D., Denyer, D., & Smart, P. (2003). Towards a methodology for developing
evidence-informed management knowledge by means of systematic review. British
Journal of Management, 14(3), 207-222.

Treiblmaier, H. (2018). The impact of the blockchain on the supply chain: A theory-
based research framework and a call for action. Supply Chain Management, 23(6),
545-559. Scopus. https://doi.org/10.1108/SCM-01-2018-0029.

Van Eck, N. J., & Waltman, L. (2014). Visualizing bibliometric networks. In Y. Ding,
R. Rousseau, & D. Wolfram (Eds.), Measuring scholarly impact: Methods and practice
(pp. 285-320). Switzerland: Springer International Publishing. https://doi.org/
10.1007/978-3-319-10377-8_13.31.

Vass, T. de, Shee, H., & Miah, S. J. (2018). The effect of “Internet of Things” on supply
chain integration and performance: An organisational capability perspective.
Australasian Journal of Information Systems, 22. https://doi.org/10.3127/ajis.
v22i0.1734.

Venkatesh, V. G., Kang, K., Wang, B., Zhong, R. Y., & Zhang, A. (2020). System
architecture for blockchain based transparency of supply chain social sustainability.
Robotics and Computer-Integrated Manufacturing, 63, Article 101896. https://doi.org/
10.1016/j.rcim.2019.101896

Vukovi¢, D. B., Dekpo-Adza, S., & Matovié, S. (2025). Al integration in financial services:
A systematic review of trends and regulatory challenges. Humanities and Social
Sciences Communications, 12(1), 562. https://doi.org/10.1057/s41599-025-04850-8

Wang, T., Al Mamun, A., Masukujjaman, M., & Yang, Q. (2025). Synergy of blockchain-
enabled supply chains, resilience, and sustainability performance in chinese logistic
firms. Operations Management Research, 18(3), 1067-1087. https://doi.org/10.1007/
$12063-025-00557-w

Weber, R. H. (2010). Internet of Things—New security and privacy challenges. Computer
Law and Security Review, 26(1), 23-30. Scopus. https://doi.org/10.1016/j.
clsr.2009.11.008.

Zaman, J., Shoomal, A., Jahanbakht, M., & Ozay, D. (2025). Driving Supply chain
transformation with IoT and Al integration: A dual approach using bibliometric
analysis and topic modeling. Internet of Things, 6(2). https://doi.org/10.3390/
i0t6020021

Zeynep Aksin, Z., Armony, M., & Mehrotra, V. (2007). The modern call center: A multi-
disciplinary perspective on operations management research. Production and
Operations Management, 16(6), 665-688. https://doi.org/10.1111/j.1937-
5956.2007.tb00288.x

Zhang, H., Ding, Y., Niu, J., & Jung, S. (2024). How artificial intelligence affects
international industrial transfer — Evidence from industrial robot application.
Journal of Asian Economics, 95(October 2023). https://doi.org/10.1016/j.
asieco.2024.101815.

Zhang, F., Zhang, Q., & Wu, H. (2023). Robot adoption and export performance:
Evidence from chinese industrial firms. Journal of Manufacturing Technology
Management, 34(6), 896-916. https://doi.org/10.1108/JMTM-09-2022-0315

Zhang, Y., Lin, Y., & Esfahbodi, A. (2025). Digital transformations of supply chain
management via RFID technology: A systematic literature review. Journal of Digital
Economy, 4(February), 251-267. https://doi.org/10.1016/j.jdec.2025.06.001

Zheng, D., & Wang, T. (2025). Do industrial robot applications upgrade the global value
chain position? Empirical evidence from China. International Review of Economics &
Finance, 99, Article 104012. https://doi.org/10.1016/j.iref.2025.104012



