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Abstract

E-commerce has emerged as a key force driving global economic prosperity, profoundly transforming people’s consumption
patterns and lifestyle habits. It not only exerts extensive positive impacts in creating employment opportunities, optimizing
economic structures, promoting fairness and justice, protecting the ecological environment, and deepening cultural
exchanges, but also carries profound social significance. This study aims to objectively and systematically describe the current
status and development trends of e-commerce research, fill the research gaps in existing literature, and provide new perspec-
tives for future research. Regarding the Web of Science database as the retrieval platform, this paper searched for relevant
research literature published between 2014 and 2023 using “e-commerce,” “electronic commerce,” “electronic business,” and
“internet commerce” as subject terms. The information visualization software CiteSpace was employed to draw knowledge
maps of e-commerce research and conduct visual literature analysis. As has been found in this study, the overall number of
published literatures related to e-commerce showed an upward trend: with China being the country with the highest number
of publications, the Chinese Academy of Sciences being the most productive institution, and George Q. Huang being the
author with the highest number of citations. Through keyword co-occurrence analysis, it was determined that e-commerce
research primarily focuses on seven aspects: recommendation systems, word-of-mouth communication, system dynamics,
information technology, modeling methods, digital marketing, and supply chain management. Additionally, analysis of the burst
literature revealed that e-commerce research has undergone three distinct stages of development trends over the past
decade. This study presents the first systematic review and quantitative analysis of a large body of academic literature in the
field of e-commerce over the past decade. It reveals the current state of research, developmental trends, and the underlying
knowledge structure, providing valuable insights and references for both academia and industry practitioners.
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Introduction models; (3) online-to-offline (O20) leading to an omni-
channel retail ecosystem (X. Zhang & Wang, 2021); (4)
technological-driven innovation, with big data, artificial
intelligence, cloud computing, and IoT playing increas-
ingly important roles (B. Shen et al., 2025); (5) the flour-

) v ishing of cross-bordere-commerce, driven by digital
new demands for environmental sustainability. However, trade, improved platform services, and growing con-
bl b

this rapid development has also introduced complex policy (1o qomand for overseas products (H. Li & Miao

challenges, such as consumer rights protection, data pri- 2017); and (6) increased regulatory oversight, as
vacy, cross-border taxation, and market fairness.

In the past decade (2014-2023), global e-commerce
has exhibited several significant characteristics: (1) expo- 'Zhejiang Wanli University, China
nential market growth (Ram et al., 2025); (2) the rise of .
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The impact of e-commerce on today’s world is comprehen-
sive and far-reaching. It not only drives global economic
growth but also reshapes modern lifestyles, fosters cultural
exchange, stimulates technological innovation, and raises
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governments worldwide strengthen laws and regulations
to address emerging issues (Adam et al., 2020).

The rapid development of e-commerce has attracted
widespread scholarly attention, resulting in research
across multiple cutting-edge and practical domains. Key
themes include the application of digital and intelligent
technologies (Petrosanu et al., 2022), social e-commerce
and new media marketing (Yadav & Rahman, 2017),
customer experience and interaction design (Deng &
Poole, 2012), e-commerce law and policy (Bieron &
Ahmed, 2012), sustainability and corporate social
responsibility (Olah et al., 2019).

These studies span various levels-from technological
applications and business model innovations to legal fra-
meworks and socictal impacts-reflecting the complexity
and multidimensional evolution of e-commerce as a critical
component of the global economy. Commonly used meth-
odologies include literature review and theoretical analysis
(M. Zhang & Berghall, 2021), empirical research (Liu &
Ai, 2019), technology evaluation (J. Shen, 2022), and com-
parative research and cross-cultural analysis (Qi et al.,
2012). This diversity enables researchers to explore e-
commerce phenomena from multiple angles. However, the
increasing volume and fragmentation of publications make
it difficult to obtain a holistic view of the discipline, espe-
cially regarding its policy relevance and future directions.

With the exponential increase in e-commerce-related
publications and the diversification of research methods,
gaining a comprehensive understanding of the field has
become increasingly challenging. Fortunately, advances
in digital literature management and data analysis tech-
niques have enabled the use of bibliometric analysis as a
powerful tool for exploring the intellectual landscape and
thematic evolution of e-commerce research. Systematic
reviews are crucial for summarizing the status of existing
literature and theoretical construction (Paul et al., 2024).
Scholars have used bibliometric analysis methods to
study e-commerce supply chain management (P. He
et al., 2024), cross-border e-commerce (Y. Cui et al.,
2025), Sustainable Logistics for E-Commerce (Alejandro
Cano et al., 2022), the research trends (Tsai, 2015).
However, no recent bibliometric analysis articles on e-
commerce research have been identified in the latest
period. Drawing on publications indexed in the Web of
Science Core Collection between 2014 and 2023—a
period marked by significant technological advancements
and policy reforms in the e-commerce sector—this study
systematically maps the development trajectory, identi-
fies emerging research frontiers, and examines the role of
policy-related topics in shaping the discourse. By focus-
ing on globally cited literature, our findings aim to offer
insights that are broadly applicable across different
national contexts, thereby contributing to both academic
scholarship and evidence-based policy making.

Review Design
Review Framework

Regarding how to make better use of bibliometric tools
for writing reviews, scholars have put forward many
good suggestions, among which the Bibliometric Reviews
Guidelines have been widely cited (Hulland, 2024).
Completing systematic reviews based on specific frame-
work structures can generate greater influence (Paul
et al.,, 2024). Paul and Criado (2020) have provided
examples of how to design and develop classic review
articles. We thus discuss our literature review design fol-
lowing Callahan’s 6Ws—Who, When, Where, How,
What, and Why (Callahan, 2014).

Identification

Who: All authors independently conducted searches
for relevant articles. Two researchers were responsible
for article retrieval.

When: The initial search was performed on January 1,
2024, covering publications from January 1, 2014, to
December 31, 2023.

Where: Publications were sourced from the Web of
Science (WoS) Core Collection database, focusing
exclusively on SCIE and SSCI journal articles pub-
lished in English.

Screening

How: The search strategy involved using keywords
such as “e-commerce,” “electronic commerce,” “elec-
tronic business,” and “internet commerce.” Both open
and advanced search options were utilized to maxi-
mize the number of retrieved articles.

9

Initial results: A total of 13,668 articles were identified
through these searches.

Eligibility
Why: Final selection criteria were established to
ensure high-quality and relevant studies. Articles from
low-quality journals (flagged journals) were excluded,

along with those not directly related to the field of e-
commerce.

What: After removing duplicates (using the deduplica-
tion function of CiteSpace) and irrelevant papers,
12,481 articles remained for further analysis.

Inclusion

Final selection: The remaining 12,481 articles were
deemed suitable for inclusion in the study based on
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Figure I. Research framework.

their relevance and quality. These articles formed the
dataset ready for the bibliometric analysis.

Bibliometric Analysis

Bibliometric analysis, or bibliometrics, is a statistical and
mathematical method that belongs to the discipline of
scientometrics, which is used to evaluate the scientific
activities of a field of research or a specific journal (C.
Gao et al., 2016). The main research methods include
citation analysis, co-word analysis, collaboration net-
work analysis, cluster analysis, and burst detection. The
primary software tools include CiteSpace, VOSviewer,
Bibliometrix (R language), Gephi, and Pajek. Luo
Fansong conducted a bibliometric analysis to study the
relationship between economic development and con-
struction safety (Luo et al., 2022). Wang Shaobu et al.
conducted a bibliometric analysis of port logistics
research from 2000 to 2020, summarizing the research
hotspots and trends (S.-B. Wang & Peng, 2023). The
research framework is as follows (Figure 1).

Software Tools

CiteSpace is a software tool designed specifically for sci-
entific bibliometrics and visualization analysis based on
the theory of co-citation analysis, developed by Professor
Chen Chaomei’s team (Chen, 2006). This tool is mainly
used to explore the development and evolution of scien-
tific knowledge structures, as well as emerging trends in
the scientific field. CiteSpace is a powerful research man-
agement and analysis tool that transforms complex cita-
tion data into intuitive graphical representations, helping
researchers conduct interdisciplinary comparisons,

collaborative network analysis, and scientific policy
research. Based on bibliometric analysis, this article uses
CiteSpace software tools to draw co-occurrence graphs,
keyword co-occurrence graphs, cluster graphs, as well as
highly cited journals and papers of authors, institutions,
and countries, to scientifically and comprehensively ana-
lyze the development trends of e-commerce research, and
further understand the overall research progress in the
field of e-commerce.

Distribution Capability and Research
Strength

Distribution Capability

The dissemination ability of disciplinary research is one of
the important indicators for measuring the influence of dis-
ciplinary research. By improving distribution capabilities,
research results can be better disseminated to a wider audi-
ence, promoting the development of disciplinary fields and
social progress. The number and fluctuation of publica-
tions not only reflect the prosperity of a research field, but
also present its macro-level development trends. By collect-
ing articles on e-commerce published between 2014 and
2023 (as shown in Figure 2), the overall number shows a
rapid upward trend, which is consistent with the continu-
ous expansion of e-commerce user scale and the growth
rate of transaction volume in the past decade. Not only
has it changed people’s shopping habits, but it has also dri-
ven economic growth and social change.

Journals are a tool for disseminating the latest
research results, and e-commerce research papers are
widely distributed in journals covering multiple fields
such as computer science, business economics, and
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Figure 2. Number of research publications on e-commerce in
the past decade.

Table I. WoS: Top 10 Core Journals with the Highest Published
Paper Amount.

No. Title Number IF

| Sustainability 528 3.9

2 Electronic Commerce Research and 230 6
Applications

3 Journal of Retailing and Consumer 203 10.4
Services

4 Electronic Commerce Research 202 39

5 IEEE Access 198 39

6 Journal of Theoretical and Applied 172 5.6
Electronic Commerce Research

7 Frontiers in Psychology 139 3.8

8 Computers in Human Behavior 120 9.9

9 Decision Support Systems 119 7.5

10 Journal of Business Research I 1.3

management science (Table 1). The journal with the most
publications is Sustainability (528), an international,
interdisciplinary, and open-access journal (Q2) published
by MDPI Publishing, focusing on exploring issues
related to environmental, cultural, economic, and social
sustainability. Next is Electronic Commerce Research and
Applications (230, Q1), which focuses on research in the
field of e-commerce, including papers on e-commerce
technology, business models, consumer behavior, and
other aspects. Journal of Retailing and Consumer Services
(203, Q1) and Journal of Business Research (119, Q1) are
renowned in the academic community for its high-quality
research papers and extensive coverage, and are regarded
as an important platform for academic exchange.

Research Strength: Core Countries, Institutions, and
Teams

Country Cooperation Network Analysis. The distribution of
articles published by a country or institution is an

important indicator to measure its research capacity.
Network analysis of cooperation between countries or
institutions can detect the distribution and layout of the
main research forces in a certain research topic. Using
CiteSpace6.2. R6, a collaborative map of research coun-
tries or institutions, was drawn, and a total of 124 coun-
tries were identified to participate in the e-commerce
research. The top three countries in terms of publication
volume are China (4,920), the United States (1,912), and
India (662), accounting for a total of 69%. The number
of papers on e-commerce research in China is much
higher than in other countries, indicating a high level of
interest among Chinese researchers in this field. This is
consistent with the rapid development and application of
e-commerce in China in the past decade.

The nodes with purple outer circles in the figure have
high intermediary centrality values. The centrality of a
node is a graph-theoretical property that quantifies the
importance of the node’s position in a network. As a
structural metric, Betweenness centrality is commonly
used to measure node centrality (Freeman, 1978). It mea-
sures the percentage of the number of shortest paths in a
network to which a given node belongs. Nodes with
high-betweenness centrality tend to be found in paths
connecting different clusters. It has been applied in com-
munity detection, identification, and cluster separation
(Girvan & Newman, 2002). Saudi Arabia has the highest
intermediary centrality (1.44), serving as a good link for
cooperation between countries. From the perspective of
cooperative relationships, there is insufficient interna-
tional cooperation among countries with a high volume
of publications, as research collaboration mainly focuses
on domestic partnerships. Countries with a small num-
ber of publications have obvious cooperation (Figure 3,
Table 2).

Institution Cooperation Network Analysis. Using institutions
as node types, conduct a collaborative network analysis
on the institutions participating in e-commerce research
(as shown in the Figure 4); N=173, E=191,
Density = 0.0128), 6,146 institutions are participating in
the research, and the top three institutions in terms of
publication volume are the Chinese Academy of Sciences
(196), Hong Kong Polytechnical University (144), and
Zhejiang University (136) in China. Six of the top ten
institutions are from China, indicating that in the field of
e-commerce, Chinese institutions have a significant
advantage in research power.

There are significant differences in cooperation
between institutions, and institutions with a large volume
of publications are mostly focused on internal coopera-
tion (Table 3). The City University of Hong Kong has
the highest intermediary centrality (0.75), which plays a
good intermediary role between institutions.
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Author Collaboration Network Analysis. By analyzing the lit-
erature, authors, representative scholars, and core
research forces in the field of e-commerce can be identi-
fied. Based on the distribution of first authors who have
published papers related to e-commerce, and drawing on
Price’s Law, the core author group in China’s e-
commerce field in the past decade has been determined,
which is 7 = 0.749 (yax)>. Among them, 7,y is the
maximum number of papers published by authors during
the statistical period. The minimum number of papers
published by the core author should be m. According to
statistics, the number of publications by the most prolific
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Figure 3. Research on national cooperation networks in the
field of e-commerce.

author in the past 10years is 23, resulting in m = 3.59.
Based on this result, when visualizing the article, the
number of nodes selected is ¢ = 3.0, indicating that the
authors visualized in Figure 5 below can be recognized
as core authors in this field of research. The total num-
ber of published papers by core authors is 1,290, far
from reaching 50% of the total number of papers in the
research field. E-commerce research has not yet formed
a stable core author group.

From the perspective of the overall distribution struc-
ture of the network, there are five closely cooperating
teams. The earliest cooperating team is Group A
(Table 4). In 2014, a paper was published in the
Computer Law & Security Review, summarizing the lat-
est developments in the fields of information technology,
e-commerce, telecommunications, and intellectual prop-
erty (Allardyce et al., 2014). The team led by Professor
George Q. Huang from the University of Hong Kong
(Group B) and Professor Luo, Xin (Robert) from the
University of New Mexico (Group C) has been cited
more frequently. Professor George Q. Huang’s team
studied the collaborative decision-making problemzero-
burdenzero-burdencarriers in e-commerce logistics net-
works (M. Zhang et al.,, 2017). Professor Luo, Xin
(Robert) and his team constructed a model based on the
technical characteristics and stimulus organism response
paradigm of social e-commerce websites to examine the
impact of technical characteristics (interaction, recom-
mendation, and feedback) on relationship quality (fast
relationships and trust) and subsequent repurchase inten-
tion (Lin et al., 2017).

Thematic Clustering of the Research

The co-word analysis method mainly involves statistical
analysis of the number of times a vocabulary pair or
noun phrase appears together in the same literature.
Based on this, these words are stratified and clustered to
reveal the relationship between these words, and then
analyze to reveal the structuralnges of the disciplines and

Table 2. Top 10 Countries in Terms of Publications on E-commerce Research.

No. Countries and region Publications Percentage (%) Centrality
| People’s R China 4,560 44| 0

2 USA 1,919 18.5 0.08
3 India 662 6.4 0.08
4 England 603 5.8 0.30
5 South Korea 493 4.8 0.08
6 Australia 443 43 0.30
7 Germany 420 4.1 0

8 Spain 388 38 0

9 Canada 309 3 0.79
10 Italy 277 27 0.08
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Figure 4. Collaboration network of research institutions in the e-

commerce field.

Table 3. Top 10 Institutions in Terms of Publications on E-commerce Research.

No. Institutions Publications Percentage (%)
I Chinese Academy of Sciences (China) 196 1.89

2 Hong Kong Polytechnic University (China) 144 1.39

3 Zhejiang University (China) 136 1.31

4 State University System of Florida (USA) 131 1.26

5 Indian Institute of Management (Indian) 112 1.08

6 Tsinghua University (China) 109 1.05

7 Indian Institute of Technology System (Indian) 93 0.9

8 University of Science and Technology of China (China) 93 0.9

9 University of Texas System (USA) 92 0.89

10 Huazhong University of Science and Technology (China) 77 0.75

themes they represent. Simplify the complex co- research mainly focuses on seven aspects: recommenda-

wordnetwork relationships among numerous analytical
objects into a process that is visually represented by
numerical and graphical representations. Keywords con-
dense the core content of a paper, while keyword co-
occurrence analysis can reveal the themes of interest in a
research field.

In this study, we used Citespace to search for key-
words in the literature and generated a knowledge graph
for keywords that appeared at least three times (Figure 6,
Table 5). Our research findings indicate that e-commerce

tion systems, word of mouth, system dynamics, informa-
tion technology, model, digital marketing, and supply
chain.

Recommender Systems

Recommendation systems have emerged in the field of e-
commerce and have been developed to actively recom-
mend the right products to online users. The recommen-
dation system of e-commerce provides personalized
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Figure 5. Co-occurrence network of core authors in e-commerce research over the past decade.

Table 4. Top 10 Authors in Terms of Publications on E-
commerce Research.

No. Authors Publications Percentage (%)
| Huang, George Q. 23 0.22
2 Burden, Kit 22 0.21
3 Luo, Xin (Robert) 20 0.19
4 Hajli, Nick 19 0.18
5 Xu, Xun 15 0.15
6 Mou, Jian 14 0.14
7 Cheng, T. C. E. 14 0.14
8 Rana, Nripendra P. 14 0.14
9 Dwivedi, Yogesh K. 14 0.14
10 Zhang, Jie 13 0.13

product recommendation services to users by collecting
and analyzing user data, utilizing advanced algorithms
and technologies, thereby improving user satisfaction
and shopping experience. It is generally divided into a
data collection module, a user analysis module, a recom-
mendation algorithm module, and a feedback processing
module. Nilashi et al. (2017) proposed a new recommen-
dation method based on multi-criteriaCF, which utilizes
clustering, dimensionality reduction, and prediction
methods to improve the prediction accuracy of tourism
recommendation systems. Azadjalal et al. (2017) pro-
posed a method to identify implicit trust statements by

applying specific reliability metrics, and the proposed
recommendation algorithm showed significant improve-
ments in accuracy and coverage metrics. In order to
improve the success probability of recommendation sys-
tems, scholars have conducted research on various
related models and algorithms, including a hybrid model
based on comment texts and social communities (Ji
et al., 2019). The future of e-commerce recommendation
systems will continue to innovate and break through,
providing users with more accurate and intelligent perso-
nalized, diversified, real-time, and mobile recommenda-
tion services.

Word of Mouth (WOM)

In e-commerce, Word of Mouth is a very important
means of promotion and marketing. It mainly refers to
the sharing of experiences and opinions about products
or services among consumers through oral communica-
tion, social media, online comments, and other means.
The impact of word-of-mouth on e-commerce is mainly
reflected in influencing purchase decisions, shaping
brand image, promoting sales growth, and improving
customer satisfaction and loyalty. WOM has a direct
impact on purchase intention, and has an indirect impact
on purchase intention, which is modeled by consumers’
trust on the underlying product (See-To & Ho, 2014).
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Table 5. Comparison Table of Clustering and Keywords.

Clustering name Keywords

#0 recommender systems

#| word of mouth
consumers, repurchase intention

#2 system dynamics

#3 information technology
knowledge

#4 model

#5 digital marketing

#6 supply chain

online, internet, intention, systems, framework, recommender systems, collaborative filtering, big data
word of mouth, customer satisfaction, social media, moderating role, purchase intention, service quality,

technology, management, determinants, acceptance, perspective, business, services, initial trust
information technology, adoption, decision making, perceived risk, firm performance, product,

model, trust, design, system, logistics, algorithm
impact, information, behavior, performance, innovation, online shopping
quality, strategy, supply chain, competition, coordination, price

Overall, word-of-mouth is positively correlated with
sales (Babi¢ Rosario et al., 2016). Word of mouth is
more important in social e-commerce (Kim & Park,
2013). Word of mouth plays an important role in e-
commerce and is one of the important factors for the
success of e-commerce. E-commerce platforms need to
attach importance to word-of-mouth marketing and
establish a good word-of-mouth system by providing
high-quality products and services, encouraging consu-
mers to leave comments, and other means.

System Dynamics

In the field of e-commerce, system dynamics can be used
to analyze the dynamic behavior of e-commerce systems,

as well as the interaction relationships between various
functional subsystems and systems. For example, it can
be used to simulate and analyze supply chain manage-
ment on e-commerce platforms (Cagliano et al., 2015),
situational marketing (Irani et al., 2024), user behavior
(Feng et al., 2019), transaction processes (Fu & Zhu,
2018), and so on. Through the modeling and simulation
of system dynamics, it is possible to better understand
the operational rules of e-commerce systems, predict
future development trends, optimize system design, and
improve system efficiency and user experience. Overall,
system dynamics provides an effective analysis and
research method for the field of e-commerce, which helps
us better understand and respond to the complexity and
dynamics of e-commerce systems.
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Information Technology

The emergence and development of e-commerce cannot
be separated from the progress of information technol-
ogy. Information technology provides infrastructure for
e-commerce (X. Wang & Wang, 2019), such as computer
networks, databases, electronic payments, etc., making
commercial activities possible on a global scale, achiev-
ing the digitization and networking of commercial activi-
ties. At the same time, the development of information
technology has also driven innovation in e-commerce
models. Information technology and e-commerce
mutually promote and develop together. The advance-
ment of information technology has provided better
technical support for e-commerce and promoted its rapid
development. The development of e-commerce has also
put forward higher requirements for information tech-
nology, promoting continuous innovation and progress
in information technology (Hua et al., 2019). The logis-
tics supply chain is deeply integrated with information
technology such as big data and Internet technology,
and the logistics intelligent supply chain management
mode is developed to meet the demand of e-commerce
enterprises for logistics supply chain (Han & Wang,
2022). The future e-commerce environment will become
more diversified, intelligent, and personalized driven by
information, technology, while also facing greater chal-
lenges, including data security, privacy protection, and
how to adapt to rapidly changing market demands and
technological innovations.

Model

Model plays a core role in the field of e-commerce, run-
ning through different levels and dimensions of e-
commerce from the theoretical framework to practical
application. It not only guides practical operations and
system development, but also provides theoretical sup-
port and analytical tools to help e-commerce enterprises
better design their business processes, optimize service
quality, and achieve sustainable growth. There are sev-
eral types of model research in the field of e-commerce.
Business Model (Y. Wang et al., 2018), Refers to dif-
ferent types of e-commerce business models, such as
B2B, B2C, C2C, C2B, 020, etc. These patterns describe
the roles and interactions of various parties involved in
online transactions, such as businesses, consumers, gov-
ernments, etc. Conceptual model (Susanty et al., 2020),
It is a theoretical framework that abstractly describes the
basic components and interaction processes of e-
commerce activities. Business Process Model (Svatosova,
2021), to model the specific steps and links of online
transactions to better design, optimize, and manage the
e-commerce processes of enterprises. Data analysis
model (Falk & Hagsten, 2015), used to predict consumer

behavior, optimize product recommendations, and
implement precision marketing. User Experience Design
Model (Pandiyarajan & Shanmugavadivel, 2022), the
model can be used to create user-friendly interface lay-
outs and interaction processes, improving the usability
and satisfaction of websites or applications. Risk man-
agement model (Qu et al., 2021), establish credit evalua-
tion models, fraud detection models, etc. to effectively
control various risks in e-commerce and ensure transac-
tion security.

Digital Marketing

Digital marketing in e-commerce is a strategy that uti-
lizes digital channels and tools to promote products and
services, attract potential customers, and ultimately con-
vert them into sales revenue. In the e-commerce environ-
ment, digital marketing plays a crucial role, not only
helping businesses reach a wider online user base but
also improving marketing efficiency and effectiveness
through data-driven methods. The main forms of digital
marketing in e-commerce include search engine optimi-
zation (Kritzinger & Weideman, 2013), search engine
marketing (Pan et al., 2011), social media marketing
(Yadav & Rahman, 2017), email marketing (Kumar,
2021), content marketing (Geng et al., 2020), video mar-
keting (Yu et al., 2023), mobile marketing (Yin et al.,
2019), alliance marketing and influencer marketing (Gu
et al., 2024), data analysis and personalized marketing
(Chandra et al., 2022). Digital marketing is one of the
key components of successful e-commerce, ensuring that
businesses can accurately target their target audience in
the fiercely competitive online market, effectively disse-
minate brand value, and achieve sustainable business
growth.

Supply Chain

E-commerce supply chain is a new form of supply chain
that combines traditional supply chain management with
the Internet and information technology under the e-
commerce environment. It covers the entire process from
raw material procurement, product production, ware-
housing, logistics distribution to the hands of the end
consumers, and effectively integrates and optimizes infor-
mation flow, logistics, and capital flow through digital
means. The research content of e-commerce supply chain
is extensive and in-depth, covering multiple levels and
dimensions. The following are some main research direc-
tions: information sharing and collaboration (D. Gao
et al., 2022), supply chain visualization and transparency
(S. He, 2023), logistics management innovation (Hazen
& Byrd, 2012), big data analysis and prediction (Dong,
2022), risk management and emergency response (Zhou,
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Figure 7. Trends in research on e-commerce.

2022), green sustainable development (S. Zhang et al.,
2023), globalization and localization challenges (Wu &
Wang, 2020). The e-commerce supply chain is not only a
process of physical product flow, but also a process of
information and value transmission, providing key sup-
port for the competitiveness of enterprises in the context
of the information society.

Research Trends

Figure 7 shows 25 e-commerce research references with
high citation highlighting intensity, with the red section
representing the years when the citation frequency is rela-
tively prominent, which can reflect the research hotspots.
The research trend can be divided into three distinct
phases:

Interval 1 refers to literature with high burst intensity
cited in the early stage of e-commerce research, mainly
discussing how the uncertainty of the online environment
still makes many consumers unwilling to participate in
online transactions. The main focus is on whether trust,
risk, and satisfaction have an impact on consumer pur-
chasing behavior. Scholars have verified the model, indi-
cating that the trust and perceived risk of Internet
consumers have a great impact on their purchase deci-
sions. A set of four uncertainty mitigation factors—trust,
website information, product diagnostic, and social
presence—were proposed to overcome the agency prob-
lem of hidden information and hidden actions through

the logic of signals and incentives, promoting online
communication relationships.

The main focus in interval 2 is on literature with high
citation intensity from 2015 to 2020, which mainly
involves marketing, social e-commerce, social media, and
recommendation systems in e-commerce. At this stage,
the e-commerce market is huge. How to use various mar-
keting concepts, strategies, and tools in the Internet envi-
ronment to promote products and services through
electronic network channels to achieve business goals.
Social software and social environments are becoming
increasingly mature, and how to conduct e-commerce
through social networks has become a trend. The massive
user data generated by social media nourishes recommen-
dation systems, enabling them to provide higher-quality
personalized recommendations. These recommendations,
in turn, can promote the marketing effectiveness of e-
commerce and the transaction efficiency of social e-com-
merce, forming a virtuous cycle. Social e-commerce is an
innovative derivative of an e-commerce model that deeply
integrates social media and e-commerce activities. In this
mode, the shopping experience of users is no longer lim-
ited to the traditional online shopping mall, but extended
to the social network platform. Utilize social media plat-
forms such as TikTok, Facebook, Instagram, Weibo,
WeChat, etc. to promote and sell product information.
Utilize the power of social networks to promote the
achievement of commodity transactions and services in a
more humane, interactive, and contextualized manner.
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Interval 3 is an emerging research question in e-
commerce in the near future (2021-2023), mainly focus-
ing on the last mile of e-commerce, cross-border e-com-
merce and globalization, and the integration of mobile e-
commerce and OTO. With the advancement of globali-
zation and the facilitation of international trade, more
and more e-commerce companies are expanding overseas
markets and achieving global operations. The integration
of mobile e-commerce and O20 (online-to-offline) is an
innovative business model. It uses mobile Internet tech-
nology to seamlessly connect e-commerce platforms with
physical commerce, provide services through mobile
applications (such as smartphone apps), enable consu-
mers to browse, compare, purchase goods or book ser-
vices online, and guide them to offline physical stores for
consumer experience or services. The last mile of e-
commerce is one of the most critical and costly links in
the entire e-commerce logistics process, and it is also an
important stage that directly affects the consumer shop-
ping experience. Achieving a dynamic balance between
improving service quality and reducing operating costs is
a worthwhile research topic.

Discussion

The Expansion of E-commerce Applications Has
Deepened the Depth and Breadth of Its Research

In the past decade, the support of governments in vari-
ous countries for e-commerce has significantly increased,
and e-commerce has become an important component of
global economic activities. The expansion of the interna-
tional e-commerce market is not only reflected in the
accumulation of quantity, but also the qualitative leap,
including technological innovation (Zhao, 2024), model
innovation (Y. Wang et al., 2018), market structure opti-
mization (S. Li, 2020), and policy environment improve-
ment (Lee et al., 2023). This is consistent with the
continuous growth of e-commerce research literature. E-
commerce research provides a theoretical foundation
and guidance for the healthy development of the e-
commerce market. At the same time, the actual opera-
tion of the market and emerging problems also provide
rich case studies and research materials for academic
research, promoting the updating and improvement of
theories.

The Vast Market Size of China Provides a Case Study
for the Study of E-commerce

China has the world’s largest e-commerce market (Xiao
et al.,, 2019), with a huge user base and continuously
increasing transaction volume. This market size provides
rich data sources and diverse case study opportunities for

research, making it widely applicable and practically
meaningful. This also explains why China has the most
literature on e-commerce research. At the same time, the
Chinese government attaches great importance to the
development of e-commerce, and has issued a series of
policies and plans to support the development of this
field, including the “Internet plus” (Jin et al., 2020) action
plan and the digital economy strategy. The government’s
support not only promotes industry growth, but also pro-
vides direction and resources for academic research.

Recommendation Systems Have Become the Largest
Cluster in E-commerce Research

There is a reason why recommendation systems can
become the largest cluster in e-commerce research in key-
word clustering analysis. The performance of e-
commerce is influenced by various factors, which involve
multiple dimensions such as technology, market, man-
agement, and resources. The importance of recommen-
dation systems in e-commerce is particularly prominent
(C. Cui et al., 2022). By using big data and artificial
intelligence technology for user behavior analysis, perso-
nalized recommendations (K. Wang et al., 2020) can be
achieved, which can improve conversion rates and user
satisfaction (Sivaramakrishnan et al., 2020). It constitu-
tes the core mechanism of user interaction and product
discovery on modern e-commerce platforms. It not only
affects the improvement of user experience, but also
directly affects the profitability and market position of e-
commerce enterprises, and is an important driving force
for promoting continuous innovation and growth in the
e-commerce industry.

Future Research Directions

As a continuously evolving and rapidly changing field,
future research in e-commerce should encompass multi-
ple dimensions including technology, market dynamics,
policy frameworks, and social impacts. Below are several
key areas for future exploration.

Enhancing Technological Support for E-commerce Development

Artificial intelligence ( AI): Investigate how Al can be
leveraged for precision marketing, intelligent recom-
mendations, personalized services, and customer ser-
vice automation. Future studies could focus on
developing algorithms that better predict consumer
behavior, optimize demand mining, and enhance sup-
ply chain efficiency (Cheng et al., 2023).

Big data analysis: Explore the potential of big data
analytics in predicting consumer behaviors and opti-
mizing supply chains. Researchers should aim to



SAGE Open

develop models that can process vast amounts of data
in real-time to support decision-making processes (X.
Zhang & Guo, 2024).

Blockchain technology: Examine the role of block-
chain in enhancing product traceability, combating
counterfeit goods, and building decentralized transac-
tion systems. Future work could explore how block-
chain can improve payment security, protect
consumer rights, and streamline logistics operations
(G. Lietal., 2023).

Internet of things (IoT): Investigate the application of
IoT technologies to promote smarter, more scenario-
based e-commerce experiences. This includes seamless
shopping experiences and real-time tracking of goods,
as well as intelligent warehousing management during
the logistics process (Wei et al., 2021).

Exploring New E-commerce Models and Content

Social media platforms: Analyze how new media plat-
forms such as social networks, short videos, and live
streaming are reshaping e-commerce forms. Future
research could explore strategies for integrating off-
line physical stores with online channels to create
seamless, multi-dimensional consumer experiences.

Community  operations and user  engagement:
Investigate effective community operation mechan-
isms, user participation strategies, and content gener-
ation tactics. Future studies should consider
longitudinal designs to understand long-term user
engagement and behavioral outcomes.

Global e-commerce systems: Address challenges
related to cross-border payments, logistics, taxation,
and compliance. Future research should aim to build
a global e-commerce service system that overcomes
these barriers and supports international trade.

E-commerce Regulations and Regulatory Innovation

Legal frameworks: As the e-commerce industry
expands, new challenges such as data security, con-
sumer rights protection, anti-monopoly regulations,
and tax compliance arise. Future research should
focus on improving relevant laws and regulations to
adapt to the unique characteristics of e-commerce.

Cooperative governance mechanisms: Explore coopera-
tive governance mechanisms involving government
entities, platforms, merchants, and consumers. Future
studies could investigate how different stakeholders
can collaborate to address emerging risks and ensure
sustainable industry growth.

Green E-commerce and Sustainable Development

Environmental practices: Focus on environmental
practices and challenges within the e-commerce indus-
try, such as green packaging, reverse logistics (returns
and recycling), and low-carbon supply chain manage-
ment. Future research should examine how technolo-
gical innovations and business model changes can
drive green transformation.

Policy guidance and corporate social responsibility
(CSR): Investigate the role of policy guidance and
CSR in promoting sustainable development within e-
commerce enterprises. Future studies could explore
best practices and case studies that demonstrate suc-
cessful implementations of green initiatives.

Research Significance and Limitations

This article represents a methodological innovation by
conducting, for the first time, a quantitative analysis of e-
commerce research literature over the past decade using
bibliometric analysis and visualizing the research out-
comes. This approach breaks through the limitations of
traditional qualitative reviews, enabling an objective and
comprehensive revelation of the field’s knowledge struc-
ture, research hotspots, and development trends. The
knowledge map generated by CiteSpace not only intui-
tively displays the collaboration networks among core
authors, institutions, and countries but also precisely iden-
tifies the evolutionary pathways of research themes, pro-
viding a reliable methodological paradigm for future
studies. In terms of theoretical contributions, this study
constructs a knowledge map and theoretical framework
for the research field, identifies the distribution of research
strength, and offers deep insights into research themes and
developmental trends, helping scholars quickly grasp the
overall landscape of the discipline. Meanwhile, by identify-
ing highly cited literature and burst terms, this research
reveals potential directions for theoretical innovation and
possible breakthroughs for future research, providing sig-
nificant academic references for theoretical deepening and
interdisciplinary integration. The practical value of this
study is also substantial, as it can provide data support for
enterprises in formulating e-commerce strategies, help
assess their business value and application potential, guide
them in model innovation. Furthermore, it serves as a sci-
entific basis for governments and institutions in policy-
making and legal regulation adjustments.

Despite these valuable achievements, certain limita-
tions are acknowledged. Firstly, this study utilized the
Web of Science database, although it has high academic
quality, it may have missed important literature from
other specialized databases, leading to potential bias in
sample coverage. Secondly, it is difficult to exhaust all
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synonyms and variant forms of keywords during retrie-
val, which might result in the omission of some relevant
literature. Additionally, the online publication of certain
articles may lead to inconsistencies between collection
dates and publication dates. Therefore, future research
could consider integrating multi-source databases, opti-
mizing retrieval strategies, and adopting more refined
time calibration methods to further enhance the compre-
hensiveness and accuracy of the study.

Conclusion

This article uses CiteSpace to conduct a scientometric
analysis of e-commerce research based on publications
indexed in the Web of Science database, generating a
knowledge graph of countries, institutions, keywords,
and cited references. It reveals global trends and intellec-
tual structures in e-commerce research over the past
decade and provides a comprehensive overview and new
perspective for scholars and practitioners.

Main Findings

(1) Over the past 10 years, the capacity and intensity
of e-commerce research have continued to grow,
reflecting the rapid expansion of the user base
and transaction volume in the e-commerce indus-
try. Sustainability is the journal with the highest
number of related publications. China leads in
publication output, followed by the United States
and the UK. The Chinese Academy of Sciences is
the most productive institution, and George Q.
Huang is the most cited author.

(2) Through keyword co-occurrence analysis, a core
network of e-commerce research themes has
been identified. Major research areas include
recommendation systems, word-of-mouth, sys-
tem dynamics, information technology, model-
ing approaches, digital marketing, and supply
chain management.

(3) Burst detection analysis of cited literature shows
three distinct phases of research evolution. Early-
stage research (2009-2014) focused on consumer
trust, risk perception, and satisfaction. Mid-stage
studies (2015-2020) emphasized social commerce,
social media marketing, and recommendation
systems. Recent research (2021-2023) has shifted
toward cross-border e-commerce, globalization,
last-mile logistics, and the integration of mobile
commerce with online-to-offline (0O20) strategies.

Theoretical Implications

From a theoretical perspective, this study contributes to
the understanding of the evolving intellectual landscape

of e-commerce research. Mapping the thematic evolution
and identifying emerging research frontiers, it helps
researchers identify underexplored areas and potential
interdisciplinary opportunities. For example, the grow-
ing focus on sustainability and green e-commerce indi-
cates a shift from purely technological concerns to more
holistic and socially responsible perspectives. This pro-
vides a foundation for future conceptual and empirical
work in these domains.

Practical Implications

Practically, the findings offer valuable insights for busi-
nesses and policymakers in the platform economy. First,
the increasing emphasis on digital technologies such as
Al, big data, and blockchain highlights the need for
enterprises to invest in innovation and adapt to changing
consumer expectations. Second, the rising importance of
cross-border e-commerce and O20 integration suggests
that companies should develop more flexible and
customer-centric business models. Third, the growing
regulatory attention to issues like data privacy, taxation,
and anti-monopoly policies implies that platforms must
proactively align their operations with legal frameworks
and governance standards.

Future Research Directions

Future studies could extend this work by incorporating
machine learning techniques for real-time trend predic-
tion, conducting comparative analyses across different
regions or industries, and exploring the policy impacts of
emerging technologies in e-commerce ecosystems.

In summary, this study not only offers a systematic
review of the global e-commerce research landscape but
also provides actionable insights for both academic
inquiry and practical decision-making in the rapidly
evolving digital economy.
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