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Abstract
E-commerce supply chain management is a considerably hot research topic in recent 
decades, and the research findings have been widely published in various well-
known international journals. To explore its research status and trend, we employ a 
bibliometric analysis approach to conduct performance analyses and reveal the pub-
lication trend, the main discipline categories, the top contributing countries, institu-
tions, authors, the most influential documents and the dominant academic journals. 
Furthermore, we shed light on the dynamic evolution tendency of research topics 
and hotspots in this field. The keywords co-occurrence analysis reveals implications 
into 7 major clusters including e-commerce operations, supply chain management, 
pricing strategy, coordination mechanism design, sustainable development manage-
ment, cross-border e-commerce management, and closed-loop supply chain man-
agement. The research gap analysis suggests that future research directions could 
combine live-streaming, emerging technologies, disruption risk and behavioral pref-
erence into the e-commerce supply chain management research.
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1 Introduction

Electronic commerce (i.e., e-commerce) has been referred to as a popular business 
mode that firms can sell products, information and/or services through online chan-
nels and consumers can visit these Internet shops at any place at any time [1–3]. 
E-commerce enterprises can build their online channels and review their marketing 
processes to provide more competitive products/services, thereby attracting more 
consumers [4–6]. With the rapid development of the Internet and information tech-
nology, global e-commerce transactions have grown rapidly and witnessed a fast 
expanding trend in recent decades [7–11]. This is especially so during the period of 
COVID-19 with continuous development in the marketing of e-commerce. Accord-
ing to a report by eMarketer, the total e-commerce sales in the US (China) are pro-
jected to increase from $4.894 ($5.072) trillion in 2020 to $5.940 ($6.123) trillion 
in 2024, the growth rate of which would far exceed physical sales.1 These indicate 
that e-commerce is of increasing significance in business and academia [12–14]. 
Meanwhile, it is evident that with a variety of management issues to be investigated, 
e-commerce is evolving into one of the most widely investigated domains of busi-
ness practice [15–18].

A significant trend in the evolution of e-commerce research is that more atten-
tion has been paid to “supply chain management (SCM)” in both research and busi-
ness practices. SCM that cares more about a firm’s internal resource allocation and 
resource integration with external partners in the same supply chain is a classical 
research topic involving all walks of life and has attracted much attention from 
scholars and practitioners over the last 6 decades [19–21]. Pioneering research in 
SCM originated in the 1950s when researchers aimed to explore methods for manu-
facturers/firms to reduce procurement materials and production-related costs [22]. 
After that, many scholars have investigated the topic by incorporating the e-com-
merce environment and some have published far-reaching documents in interna-
tionally renowned journals [23–26]. Therefore, it is urgent and imperative to review 
the related literature on e-commerce SCM so that scholars and managers can bet-
ter understand the current research status and development tendencies. This paper 
addresses this need by analyzing and synthesizing the research topics and construct-
ing the knowledge structure of e-commerce SCM.

So far, there have existed some review papers related to the e-commerce topic 
[27–33]. Particularly, Akter and Wamba [34] review the literature on big data 
analytics in the e-commerce field and propose an agenda for future research. Hua 
[35] reviews the existing e-commerce performance literature in the hospitality and 
tourism industry and proposes a coherent framework to explore research gaps and 
provide potential future research avenues. Ajmal et al. [36] summarize the review 
and models that can examine what the critical success factors would guide small 
and medium-sized enterprises’ e-commerce adoption strategies. Zeng et al. [31] 
perform a systematic literature review in the agricultural products e-commerce 

1 https:// www. emark eter. com/ conte nt/ china- ecomm erce- 2020.

https://www.emarketer.com/content/china-ecommerce-2020
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field. Both Melacini et  al. [37] and Cai and Lo [38] review the omni-channel 
operations issues in the context of e-commerce. Escursell et  al. [39] review the 
literature on sustainable development in terms of e-commerce packaging. Li [2] 
systematically examines the use and value of business analytics in e-commerce 
through quantitative analysis. Yuan et  al. [40] review 83 research papers rele-
vant to consumer-to-consumer e-commerce research collaboration and pinpoint 
the research trend by using a content analysis approach. Although many review 
papers have addressed e-commerce issues, no one focuses on SCM in the context 
of e-commerce, especially by using a bibliometric analysis method and providing 
a systematic research framework of knowledge mapping about it. Kumar et al. [1] 
show that e-commerce research needs to pay more attention to embracing emerg-
ing tools and business models. Therefore, this paper reviews the relevant studies 
including SCM from the point of production and operations management.

SCM has attracted much attention from scholars, but most of prior review 
papers on it focus on coordination mechanisms design [41–43], sustainable SCM 
[44–47], supply chain risk management [48–51], supply chain disruption manage-
ment [52], supply chain operations reference model [53], supply chain informa-
tion asymmetry [43, 54], service SCM [55], supply chain flexibility management 
[56], supply chain uncertainty management [57, 58], smart SCM [59], humani-
tarian SCM [60], block-chain application in supply chains [61], and closed-loop 
SCM [62, 63]. Nevertheless, all the above reviews do not address e-commerce 
SCM from the perspective of production and operations management. This gap in 
the literature has motivated us to conduct a systematic  literature review by using 
bibliometric and quantitative analysis methods, which could complement the 
qualitative analysis research of Taghipour et  al. [64]. Johnson and Whang [65], 
and Bakker et al. [66] have reviewed e-commerce in the context of SCM. How-
ever, it is urgent to update the review as a significant amount of research has been 
done since then. Some papers have only considered the branch of e-commerce 
SCM recently such as e-commerce logistics [67] and supplier encroachment [68].

In comparison with other research fields in the context of e-commerce, SCM 
enables e-commerce and thus there is an urgent need to review its recent develop-
ment in relation to e-commerce. Developing a systematic research framework and 
conducting knowledge mapping analysis are extremely necessary and desirable not 
only for summarizing the research status, hotspots, and trends of e-commerce SCM, 
but also for helping e-commerce firms to improve their actual operational perfor-
mance [69]. E-commerce as a developing business mode has made great progress. 
Under this online business context, a comprehensive analysis of the literature on 
e-commerce SCM could yield valuable findings and insights for future research and 
business practice management. Accordingly, this paper aims to answer the following 
important and practical research questions (RQs):

RQ1 What are the main disciplines being covered in the e-commerce SCM 
research?
RQ2 What are the top contributing countries, institutions, authors, journals and 
articles in the e-commerce SCM field?
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RQ3 What are the research status, themes and dynamic evolution trends of 
e-commerce SCM research?
RQ4 What are the future avenues for e-commerce SCM research?

This investigation will conduct a systematic and comprehensive review by using 
a bibliometric analysis containing co-occurrence analysis, collaboration network 
analysis, keywords cluster analysis and literature co-citation analysis to explore, 
understand and synthesize the research status, dynamic flows and knowledge struc-
ture of the e-commerce SCM literature on the basis of internationally well-known 
journals indexed in Web of Science (WOS) database. Therefore, we argue that this 
paper is the first one that aims to explore the status, hotspots and trends of research 
on e-commerce SCM from the perspectives of focus areas, theories and quantita-
tive analysis. Specifically, this work contributes to the previous literature from the 
following 5 aspects: (1) build a systematic research framework for mining-related 
information from the e-commerce SCM literature; (2) visualize the knowledge map-
ping of the changing trend in the e-commerce SCM area based on international 
journals indexed in WOS; (3) emphasize the top contributing countries, institutions, 
authors and the most influential articles in the field of e-commerce SCM; (4) provide 
a comprehensive understanding of the research topics that scholars utilize to explore 
e-commerce SCM; and (5) propose future research directions for e-commerce SCM 
related academic communities.

The rest of the paper is organized as below. Section 2 describes the data collec-
tion and methodology. In Sects. 3 and 4, we conduct performance analysis and sci-
ence mapping of the extant literature on e-commerce SCM with the help of CiteS-
pace and VOSviewer and reflect on the research gaps and future avenues in Sect. 5. 
Lastly, we summarize the main research findings and discuss the limitations of this 
review in Sect. 6.

2  Methodology

Following the works of Paul et al. [70] and Kumar et al. [71], we also employ the 
Scientific Procedures and Rationales for Systematic Literature Reviews (SPAR-4-
SLR) mainly including assembling, arranging, and assessing stages to establish a 
review protocol, which is summarized and depicted in Fig. 1.

2.1  Assembling

Based on the previous relevant studies, we preliminarily determine the search key-
words and further discuss with several experts in the e-commerce SCM field to 
ensure that the selected ones can represent “e-commerce SCM”. Specifically, we 
identify four keywords to represent “e-commerce” and “SCM”, which results in 
the following search string: (“E-commerce” or “Electronic Commerce” or “Online 
Retailing” or “Online Retail”) as the first topic and (“Supply Chain Management” 
or “Supply Chain Operations” or “Supply Chain Coordination” or “Supply Chain 
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Cooperation”) as the second topic. To explore the knowledge structure and research 
progress concerning e-commerce SCM, this paper investigates the databases in 
the Web of Science (WOS) Core Collection, which is one of the largest scientific 
research information data repositories in the world [40, 72]. The collected databases 
include Science Citation Index Expanded (SCIE) and Social Sciences Citation Index 
(SSCI) with the search period from 1998 to 2021. As a result, 1482 documents have 
been obtained from the above search rules.

2.2  Arranging

Based on the 1482 documents returned from the assembling stage, this paper fur-
ther utilizes the category function in the WOS to screen the search results by setting 
the “document type” as “article”, the “source type” as “journal”, the “language” as 

Fig. 1  Procedures for reviewing e-commerce SCM using the SPAR-4-SLR protocol
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“English”, thereby leading to 1342 articles. Based on these search rules, the authors 
of this review also read the titles, abstracts and keywords of these retrieved scien-
tific documents carefully to identify if these research contents match the subject of 
e-commerce SCM closely and further utilize the WOS data preprocessing of Cit-
eSpace software to exclude the duplicate literature. Therefore, a total of 948 papers 
are included. According to the publication trend analysis, we further constrain the 
timespan into nearly 11 years and highlight the main research status, topics and ten-
dencies as the recent decade is a critical period to e-commerce SCM and the recent 
research helps researchers and managers to better understand this field. Lastly, a 
total of 700 articles will be deeply analyzed with the help of CiteSpace, VOSviewer 
and Microsoft Excel.

2.3  Assessing

Following many prior studies [73–75], this paper employs a bibliometric analysis 
approach, which uses quantitative techniques to retrospect and describe published 
documents and further helps researchers evaluate the scholarly papers’ scientific 
information and assess the final corpus of collected articles related to e-commerce 
SCM. Nowadays, it is very common for researchers to adopt bibliometrics to con-
duct systematic reviews such as e-business [76], channel operations [68] and SCM 
[77, 78] because it can provide a systematic, transparent, and reproducible review 
process [71, 74] and can reduce the potential deviation of manual analysis and sub-
jectivity of qualitative analysis, especially for large sample data [79, 80]. Different 
from the conceptual or empirical study, the bibliometric review could contribute to 
the new knowledge development for a specific field through big data analytics and 
machine learning [81]. Bibliometric research also can promote objective assess-
ment, ascertain reach for coverage claims, detect anomalies for further examination, 
and so on [82]. Accordingly, this study will conduct knowledge mapping and quan-
titative analyses including performance analysis and science mapping to investigate 
the extracted literature data that includes publication dates, countries, institutions, 
disciplines, journals, authors and references related to the collected documents and 
further employ the CiteSpace and VOSviewer to visualize the knowledge mapping 
of e-commerce SCM literature [83–85]. More importantly, this study proposes pos-
sible future research directions by reading the existing articles carefully and analyz-
ing the gaps under the major research themes in the e-commerce SCM area.

3  Performance analysis of e‑commerce SCM research

In this section, we will conduct performance analyses to reveal the publication trend, 
the main discipline categories, the top contributing countries, institutions, authors 
and journals, as well as the most influential articles of e-commerce SCM research, 
respectively.
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3.1  Publication trend for e‑commerce SCM research

Figure 2 illustrates an overview of the publications concerning e-commerce SCM 
per year, which could be divided into three main stages. Specifically, the emerging 
stage is from 1998 to 2001, wherein the publications were fewer than 10 per year 
but the number was increasing year by year at a relatively low growth rate. The sec-
ond stage (2002–2013) is the fluctuation stage, with more than 10 but fewer than 30 
publications per year. In this stage, the e-commerce SCM research was in a bottle-
neck period and had developed relatively slowly. This may be because the develop-
ment of e-commerce was constrained by the global financial crisis. The last but the 
most important stage, from 2013 to 2021, represents the explosion stage. During this 
stage, the number of publications increased rapidly from 14 in 2013 to 200 in 2021, 
with a higher average growth rate, especially from 2018 to 2021. It also indicates 
that e-commerce SCM has become one of the most topical issues in academia since 
2015. Due to the significance of the third stage, we next mainly analyze the docu-
ments issued during the last 11 years to highlight the recent research development 
trend in the e-commerce SCM field.

3.2  The main discipline categories for e‑commerce SCM research

Through the co-occurrence analysis of discipline categories (see Fig. 3), it can be 
found that e-commerce SCM is a comprehensive and cross-cutting research topic 
that involves various disciplines and attracts much attention from scholars. From 
Table  1, Business and Economics with 277 publications is ranked first, followed 
by Engineering with 243 articles, then Operations Research and Management Sci-
ence (218), Management (174), and Computer Science (155). Besides, Mathemat-
ics (79) and Mathematics Interdisciplinary Applications (63) are also very related 

Fig. 2  Trend of publications on e-commerce SCM
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to e-commerce SCM. The Environment discipline has also paid more attention to 
it, such as Environmental Sciences and Ecology (71) and Green and Sustainable 
Science and Technology (65). By reading some representative articles of different 
disciplines [23, 86–89], it could be found that some papers have involved multi-
ple discipline categories. For instance, Gao and Su [90] involve multiple discipline 
categories of Management, Business and Economics, Information Science, and 

Fig. 3  Co-occurrence analysis of discipline categories. Note The different colors indicate the year when 
papers were published. The lighter the color, the closer it is to now

Table 1  Top 15 discipline categories of document distribution

Disciplines Count Percentage (%)

Business and economics 277 14.62
Engineering 243 12.82
Operations research and management science 218 11.50
Management 174 9.18
Computer science 155 8.18
Engineering, industrial 116 6.12
Science and technology—other topics 105 5.54
Business 102 5.38
Computer science, interdisciplinary applications 79 4.17
Mathematics 79 4.17
Engineering, manufacturing 78 4.12
Environmental sciences and ecology 71 3.75
Environmental sciences 70 3.69
Green and sustainable science and technology 65 3.43
Mathematics, interdisciplinary applications 63 3.32
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Mathematics; The work of Qin et al. [91] relates to Finance, Operations Research 
and Management Science, and Environmental Sciences, and so on. In the recent 
decade, e-commerce SCM research has become an increasingly hot topic in the 
fields of Electronic Commerce Research, Production and Operations Management 
and spreads to other fields. The main purpose of this investigation is to provide an 
overview of the knowledge progress related to SCM in the e-commerce area, so this 
study will comprehensively analyze publications from different scientific fields.

3.3  Top contributing countries for e‑commerce SCM research

Collaboration network analysis can show the collaborative network relationship 
among scholars in the knowledge production process, which can help people to 
understand the knowledge distribution, dissemination and diffusion of the previous 
research. Accordingly, we next aim to develop a collaboration network analysis of 
countries, institutions and authors to identify influential sources and documents con-
sisting of the e-commerce SCM literature and provide more insights.

In terms of the collaboration network of countries, Fig. 4 indicates the most pro-
ductive and influential countries publishing research on e-commerce SCM. The 
top 5 countries with the most publications are China (445) accounting for 56% of 
the top 10, USA (154) accounting for 19%, England (44), India (38) and Canada 
(30). By contrast, from the perspective of centrality showing the degree of connec-
tion between nodes (countries), Italy with 0.75 centrality is ranked firstly, followed 
by England (0.68), Sweden (0.67), Scotland (0.54) and Singapore (0.53), indicat-
ing relatively strong international cooperation relationships with other countries in 
the research of e-commerce SCM (see Table  2). However, the centralities of top 
contributing countries including China, USA and Canada are 0.13, 0.42 and 0.22 
respectively, which show that they have a relatively weaker connection with other 
countries. Thus, it advises that some countries with most publications such as 
China, USA and Canada, as well as India with a centrality of 0.07 should strengthen 
their international cooperation with other countries and move beyond their current 

Fig. 4  Collaboration network of countries
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academic circle by attending more international academic conferences in different 
countries and communicating with more researchers from more different countries.

3.4  Top contributing institutions for e‑commerce SCM research

Figure 5 and Table 3 show the institutional partnerships and the number of publica-
tions of each institution in the e-commerce SCM field, respectively. The top five 
institutions with the largest number of publications are Tianjin University with 24 
publications, followed by the South China University of Technology with 20 arti-
cles, then Hong Kong Polytechnic University (19), and lastly University of Science 
and Technology of China and Chongqing University (16). From the perspective of 
centrality, the City University of Hong Kong with 0.25 in centrality, Macau Univer-
sity of Science and Technology (0.22) and the University of Science and Technol-
ogy of China (0.21) are the top three, which show a relatively stronger connection 
with other institutions. However, some productive institutions do not always have a 
higher centrality. Because the centrality can highlight the key nodes in the network 
in terms of link strength instead of publication numbers and some of their publi-
cations are cited less. By considering the number of publications and the central-
ity indicators comprehensively, Hong Kong Polytechnic University, University of 
Science and Technology of China, Beijing Jiaotong University and University of 
Electronic Science and Technology of China are the top contributing institutions 
for e-commerce SCM research. As illustrated by the collaboration network analysis, 
these institutions have been more productive and shown a broader connection with 
others simultaneously.

3.5  Top contributing authors for e‑commerce SCM research

Based on the analysis of the authors’ publishing articles, Yuyan Wang and Liang 
Shen from the Shandong University of Finance and Economics have more than ten 
publications in the recent decade (see Table 4). They are followed by Guo Li and Bo 

Table 2  The centrality of collaboration network of countries

Rank Centrality Country Rank Centrality Country

1 0.75 Italy 11 0.25 Norway
2 0.68 England 12 0.22 Canada
3 0.67 Sweden 13 0.19 South Korea
4 0.54 Scotland 14 0.19 France
5 0.53 Singapore 15 0.19 Vietnam
6 0.43 Australia 16 0.19 Poland
7 0.43 Germany 17 0.18 Iran
8 0.42 USA 18 0.16 Belgium
9 0.29 Spain 19 0.15 Netherlands
10 0.28 United Arab Emirates 20 0.13 China
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Li who published eight and six articles respectively, then Zhaoqing Yu, Baozhuang 
Niu, Lei Yang and Gang Li with five papers each. From the point of citations, Bo Li 
from Tianjin University and Lei Yang from South China University of Technology 
with 280 and 226 citations are two of the most influential authors whose publications 
have obtained average citations of 46.67 and 45.20 separately. The chart in Fig. 6 
indicates the cooperative relationships among authors in the e-commerce SCM field. 
The darker the color of the author’s name tag in the figure, the more the papers 
published by the author. It generally can be seen that the intellectual structure of the 
author cooperation network presents the characteristics of several decentralized net-
works, and the dispersion degree is usually lower than the institutional collaboration 
network diagram. Besides, it demonstrates that these researchers have formed their 
own relatively independent research groups but rarely cooperate with each other. 
Hence, it could be suggested that the relatively independent research teams should 
strengthen their collaboration with other research teams and disciplines.

3.6  Top contributing journals for e‑commerce SCM research

Following some prior authors [92, 93], we utilize the co-citation analysis as an 
effective tool to map the knowledge structure of journals or articles as it not only 
generates a huge and measurable effect in the information science field itself from a 
large knowledge base, but also in extensive research fields. If two journals or docu-
ments are cited by a third paper together, it means that these two journals or docu-
ments have a correlation relationship in terms of topics. The more papers cite these 

Fig. 5  Collaboration network of institutions
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2 journals or documents simultaneously, the co-citation relationship between them 
would be stronger.

By summarizing the journals publishing e-commerce SCM topics from 2011 
to 2021, the co-citation relationship of the journals is shown in Fig. 7. The top 
five contributing journals identified through co-citation analysis are the European 
Journal of Operational Research with 510 co-citations, followed by the Interna-
tional Journal of Production Economics (498), Management Science (478), Pro-
duction and Operations Management (393) and Omega (328). It is noted that 
these journals such as the International Journal of Production Research (307), 
Marking Science (270) and Computers and Industrial Engineering (263) are also 
productive. This finding shows that the above-mentioned important and influen-
tial journals publish the main research outcomes related to e-commerce SCM, 
which can present the main knowledge structure of e-commerce SCM literature 
that can help readers to quickly understand the research status in this field and 
choose a more appropriate journal for their future research papers.

3.7  The most influential articles for e‑commerce SCM research

Figure 8 depicts the co-citation network for publications with more than 10 co-cita-
tions, which can help the authors to find the key knowledge foundations and the rela-
tively important articles in the e-commerce SCM field. The top three most influential 
articles are Gao and Su [94], Abhishek et al. [86] and Chen et al. [95], all of which 
study supply chain members’ different marketing and operations strategies in the 
context of e-commerce. This implies that the topics of these co-citation articles have 
a closer correlation and represent the main topics of e-commerce SCM research. 
Specifically, Gao and Su [94], published in Management Science, have gained the 
most co-citations (49). In their work, they examine the influences of buy-online-and-
pick-up in store (BOPS) on supply chain operational performance by considering the 
real-time information about inventory availability and the hassle cost of shopping. 
They confirm that the BOPS strategy is not suitable for all types of products but it 
could help retailers to reach new consumers to some extent. In a decentralized struc-
ture, participants can share BOPS revenue across channels and thus reduce channel 

Table 4  Top contributing authors publishing documents on e-commerce SCM

Count Authors Institutions Citations Average citations

12 Yuyan Wang Shandong University of Finance and Economics 90 7.50
10 Liang Shen Shandong University of Finance and Economics 69 6.90
8 Guo Li Beijing Institute of Technology 103 12.88
6 Bo Li Tianjin University 280 46.67
5 Zhaoqing Yu Shandong University of Finance and Economics 28 5.60
5 Baozhuang Niu South China University of Technology 72 14.40
5 Lei Yang South China University of Technology 226 45.20
5 Gang Li Xi’an Jiaotong University 133 26.60
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conflict. The second is Abhishek et al. [86] published in Management Science with 
44 co-citations. It has addressed the question of when the e-retailer should utilize an 
agency selling format or a conventional reselling format. The authors indicate that 
the former is more effective than the latter, which can lead to lower retail prices. 
The retailer would be more likely to embrace the agency selling format if the online 
channel does great harm to the traditional channel, otherwise, it prefers the reselling 
mode. Chen et al. [95] published in the European Journal of Operational Research 
with 38 co-citations is ranked third. They explore the optimal pricing and quality 
decisions in a dual-channel supply chain and analyze the effects of channel struc-
ture on the whole system’s revenue, each player’s profit and consumer surplus. They 
indicate that increasing a new channel can improve the entire supply chain’s opera-
tional performance to some extent.

According to these studies, it is important to emphasize that channel structure 
management, pricing and quality decisions, cooperation among chain members, 
as well as supply chain performance improvement have constituted the knowledge 
foundations in the e-commerce SCM field as basic topics. Around these topics, 
many other scholars have also studied some expansive themes. Besides, it can be 
generally concluded that the most co-cited documents mostly belong to the most 
popular journals in the e-commerce SCM field (see Table 5), which could show the 
importance and influence of these articles and journals. Some of the theories, math-
ematical modeling approaches, and management insights presented in these papers 
could be referenced by readers, especially future scholars who intend to enter this 
field.

Fig. 6  The collaboration network of authors
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Fig. 7  The co-citation network of journals

Fig. 8  The co-citation network of authors
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4  Science mapping of e‑commerce SCM research

4.1  Research dynamics analysis

In this subsection, we will perform time-zone mapping of keywords and keyword 
prominence analysis to explore the main emerging research topics year by year and 
when research hotspots began and how long they lasted.

4.1.1  Dynamic evolution of research topics

Figure  9 illustrates the time-zone mapping of keywords. By analyzing it, we can 
discover the historical evolution of research priorities and explore the emerging 
research trends in the field of e-commerce SCM. Firstly, the main research topics 
such as supply chain (management), firm performance, information technology, 
dual-channel, consumer return, contract design and integration had emerged before 
2011. Thus, from 2011 to 2013, these main research themes in this field attracted 
much attention from researchers. In this stage, it should be noted that supply chain 
coordination (including contract design), firms’ performance management, informa-
tion technology, pricing policy and dual channel are the prominent topics. Besides, 
“Internet+”, consumer return/behavior, product quality, channel choice and sustain-
ability became well-researched issues. From 2014 to 2017, the new emerging topics 
showed a declining trend but still maintained a moderate level of popularity. For 
example, logistics, disruption, multichannel, algorithm design, channel encroach-
ment, and risk management that extended from the previous themes have also 
attracted much attention. During the recent 4 years (2018–2021), the research topics 
have been linked to other issues such as store brand, reverse logistics, cap-and-trade, 
loop-supply chain, platform, money-back guarantee, trade credit and bank financ-
ing. Lastly, behavioral preference (e.g., risk-averse, corporate social responsibility, 

Table 5  Top contributing articles in the e-commerce SCM field

Authors Count Centrality Years Publication journals

Gao and Su [94] 49 0.07 2017 Management Science
Abhishek et al. [86] 44 0.12 2016 Management Science
Chen et al. [95] 38 0.03 2017 European Journal of Operational Research
Gao and Su [90] 30 0.04 2017 Manufacturing & Service Operations Management
Bell et al. [147] 30 0.06 2018 Management Science
Li et al. [87] 29 0.04 2016 Journal of Cleaner Production
Li et al. [148] 28 0 2019 Transportation Research Part E: Logistics and 

Transportation Review
Zhang et al. [149] 28 0.01 2017 International Journal of Production Economics
Yan et al. [5] 28 0.01 2018 European Journal of Operational Research
Verhoef et al. [150] 28 0.04 2015 Journal of Retailing
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carbon emission reduction awareness, commitment and trust) has also become a hot 
spot in segmentation.

In summary, the e-commerce SCM has been widely studied in various topics. At 
present, it is relatively mature and has entered a relatively tight bottleneck period 
of emerging topics but is still popular. Therefore, it is necessary to combine emerg-
ing technologies and integrate them with other fields (e.g., live broadcast with 
goods, short video promotion, and emergency management, etc.) to explore a better 
research entry point and identify some relevant subtle issues.

4.1.2  Dynamic evolution of research hotspots

The keyword prominence analysis can help us to identify when the research hotspots 
began to be concerned and how long they lasted. The emerging research hotspots on 
e-commerce SCM are summarized in Fig. 10 since 2011. It is worthy of noting that 
this paper examines these emerging keywords only in the field of e-commerce SCM. 
In general, we can divide the research period (2011–2021) into three main stages. In 
the first stage (2011–2013), e-commerce, firm performance, information technology, 
EDI, innovation, e-procurement and supply chain integration have attracted much 
attention all around the world since 2011. Most of them have maintained popular 
for several years. Particularly, e-commerce, customer satisfaction and e-procurement 
were the hotspots for more than 5 years. Please note that the duration of them may be 
longer as we only examine the data starting from 2011. In 2012, the word of mouth 
began to be a hot topic and kept popular for 7 years. In the second stage, from 2014 
to 2017, the scholars paid more attention to mathematic modeling, demand/produc-
tion uncertainty, and diffusion. Most of these topics were maintained for a relatively 
short time compared to that in the first stage. In the third stage (2018–2021), the 
hotspots became diversified and were maintained for a relatively short period. After 
that, researchers have begun to pay more attention to multichannel operations man-
agement, algorithm, sustainability, transportation, order allocation, retailer benefit 
and consumer protection. Wherein algorithm has become a hot topic in the past 4 
years and some scholars also extended the e-commerce SCM topic to other fields 
such as closed-loop SCM.

4.2  Cluster analysis of e‑commerce SCM research

Cluster analysis embedded in VOSviewer can automatically extract the relevant 
information of keywords to generate clusters allowing scholars to identify the main 
knowledge domains of research [85, 96]. Accordingly, this section conducts a clus-
ter analysis based on keywords co-occurrence, presented in Fig.  11, which indi-
cates that the research themes of e-commerce SCM mainly include seven clusters: 
e-commerce operations, SCM, pricing strategy, coordination mechanism design, 
sustainable development management, cross-border e-commerce management, and 
closed-loop SCM (see Table 6). Based on this clustering map, the authors further 
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read relevant papers carefully to summarize the main thematic areas and analyze 
them in the next subsections.

4.2.1  Cluster 1: e‑commerce operations

The first cluster relates to e-commerce operations, consisting of 22.73% of all 
keywords and 17.66% of total link strength in the network of e-commerce SCM 
research. The most prevalent keyword in this cluster is “e-commerce”, which 

Fig. 10  Top 25 keywords with the strongest citation bursts
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could be found in 186 previous papers and is linked to other 199 keywords. 
Besides, the topics of “omni-channel retailing”, “altruistic preference”, “drop-
shipping”, “order fulfillment”, “e-grocery”, “power structure”, and “retail/multi-
channel supply chain” are relevant to the e-commerce operations. It also shows 
that many researchers prefer establishing mathematical models to investigate 
related issues. Under this cluster, the prior scholars have paid more attention to 
e-commerce selling mode choices such as agency selling and reselling modes 
[97–99], online and offline channels competition [25, 100], order allocation and 
fulfillment [101], as well as the effects of some other factors (e.g., power struc-
ture, altruistic preference, consumer preference and product category) on e-com-
merce operational performance [102–104].

4.2.2  Cluster 2: supply chain management

SCM accounting for 29.82% of total keywords and 29.78% of total link strength is 
also a relatively large cluster in the e-commerce SCM research. It has appeared in 
173 articles and been connected to 249 other keywords, followed by “dual-channel”, 
which is closely related to 111 papers and is connected to 157 other keywords. This 
implies that dual-channel SCM is one of the hottest research topics in this cluster. 
The issues of this topic addressed include whether manufacturers run dual channels 
[105, 106], selling mode choice [99, 107], and online and offline channel synergy 

Fig. 11  Major clusters of e-commerce SCM research
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in the context of “new retail” [108–110]. Other popular themes in this cluster that 
are investigated in conjunction with SCM include “showrooming”, “green supply 
chain/products”, “remanufacturing”, “free riding”, “consumer preference”, “custom-
ization”, and “pricing policies”. In the context of e-commerce, previous research-
ers have studied different supply chain types such as green/sustainable SCM [111], 
dual/multi-channel SCM [87, 101], online platform SCM [112], e-commerce logis-
tics (service) SCM [113], cross-border e-commerce SCM [114], and closed-loop 
SCM [115].

4.2.3  Cluster 3: pricing strategy

The third cluster with 9 keywords encompasses articles that aim to examine pric-
ing strategy, accounting for 9.91% and 11.27% of total keywords and total links 
respectively in the network of electronic commerce supply chain research, which 
focuses on the formulation of prices among multiple channels. Other related popular 
themes on pricing strategy in this cluster contain “channel strategy”, “contracts”, 
“e-commerce logistics (service)”, “online platform”, “complementary products”, 
“customer loyalty”, and “service supply chain”. Undoubtedly, the coexistence of 
multiple channels is bound to cause fierce price competition among channels, so 
there are differences in pricing strategies for different channels combined with some 
other decisions such as service, quality and channel strategies [116–118]. The topics 
addressed include pricing strategies such as uniform pricing [119], price matching 
[120], reference price effects [25], personalized pricing [121], and behavior-based 
price discrimination [122–125]. Additionally, some papers such as Zhen and Xu 
[126] and Zhou et al. [127] identify the conditions under which firms should adopt 
the uniform pricing strategy or the differentiated pricing strategy to mitigate channel 
conflicts and control the selling price. These imply that managers expect to use dif-
ferent pricing strategies to efficiently manage multiple channels and earn more.

4.2.4  Cluster 4: coordination mechanism design

The fourth cluster pertains to coordination mechanism design, consisting of 11% of 
total keywords and 13.76 total link strength in the e-commerce SCM research net-
work. The most popular keyword with 34 total occurrences in this cluster is “coordi-
nation”, which links with 63 other keywords. The other popular themes concerning 
coordination mechanism design in cluster four include “omnichannel”, “information 
technology”, “logistics”, “inventory (control)”, “agricultural products”, “bullwhip 
effect”, “e-procurement”, “internet of things”, and “revenue-sharing” etc. Of par-
ticular interest in this theme to researchers is designing coordination mechanisms to 
improve the overall supply chain performance while allowing all chain members to 
achieve their individual maximization objectives. So far, a variety of contracts have 
been proposed for supply chain coordination, including revenue sharing contracts, 
two-part tariff contracts, quantity discount contracts, cost-sharing contracts, buyback 
contracts, sales rebate contracts, option contracts, and some corresponding reforma-
tion and improvement contracts [128–131]. However, these basic contracts cannot 
coordinate some special models under certain conditions. Therefore, some scholars 
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try to combine them to design a new hybrid coordination contract and achieve better 
results [132]. For example, Heydari et  al. [133] developed a cost-revenue sharing 
contract to balance price and green quality in the presence of consumer environmen-
tal awareness.

4.2.5  Cluster 5: sustainable development management

The fifth-largest cluster closely relates to sustainable development management, 
which encapsulates 11.45% of total keywords and 11.81% of total link strength in 
the e-commerce SCM research network. The most popular keyword or topic on sus-
tainable development management is “sustainability”, which is found in 18 prior 
papers and is connected to 31 other keywords. Under the sustainable development 
and e-commerce background, the previous researchers have studied more related 
topics such as “multi/omni-channel”, “reverse logistics”, “product returns”, “infor-
mation sharing”, “blockchain”, “cooperative advertising”, “supply chain finance”, 
“trust”, and “technology adoption” etc. Under this cluster, researchers have focused 
on issues as follows: whether (or how) firms should switch from a traditional pro-
duction and operation mode to a sustainable one and how managers adopt advanced 
sustainable production technologies, what effects different operations modes among 
competitors and technology adoptions would have on supply chain performance, as 
well as how firms can make optimal decisions in terms of pricing and green level 
settings [134, 135].

4.2.6  Cluster 6: cross‑border e‑commerce management

The sixth-largest cluster including 16 keywords is related to cross-border e-com-
merce management, which represents 8.73% and 8.40 of all keywords and all links 
in the e-commerce SCM research network. Wherein “cross-border e-commerce” 
appearing in 15 papers and linking to 13 other keywords is the most prevalent 
theme. The other significant keywords or themes in the cross-border e-commerce 
management cluster consist of “advertising”, “online marketplace”, “supply chain 
resilience”, “blockchain technology”, “channel competition/structure”, “informa-
tion asymmetry”, “COVID-19”, “manufacturer/supplier encroachment”, “service 
quality”, and “supply chain design” etc. Under the background of cross-border 
e-commerce, many scholars have studied storage and logistics transportation mode 
[136–138], supply chain coordination [139], blockchain-based framework building 
[15] and disruption forecasts [114], etc.

4.2.7  Cluster 7: closed‑loop supply chain management

The last but not the least cluster that contains 11 keywords accounts for 6.36% of 
total keywords and 7.31% of total link strengths in the e-commerce SCM litera-
ture network. The most frequent co-occurrence topic is “closed-loop supply chain”, 
which appears in 12 prior studies and is linked to 28 relevant keywords. This clus-
ter also includes other important research topics closely related to closed-loop SCM 
such as “big data”, “consumer returns”, “inventory management”, “omnichannel 
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retailing”, “sustainable development”, “channel integration”, “demand uncertainty”, 
“forecasting”, and “optimization”. Under this cluster, many previous scholars have 
shed light on the effects of product returns [140, 141] and old product recovery on 
forward supply chain operational performance [113, 115] and studied the issues of 
how to choose the right recycling channels (e.g., the third-party professional recy-
cler or the offline retailer or the online recycling channel) and how to manage end-
of-use products to reduce the production cost of enterprises and how to cooperate 
with other chain members, as well as some key decision-makings such as optimal 
retailing and recycling prices and optimal product recovery quantity [6, 142].

5  Implications for future research

Based on the above qualitative and quantitative analysis, it is clear to see that the 
major clusters are interrelated and could therefore interact with each other, indi-
cating some opportunities for e-commerce SCM research. Further, the authors 
read many prior studies associated with e-commerce SCM carefully and consider 
the macro-economic development trends, thus putting forward several potential 
avenues for future research from the perspective of production and operations 
management, which are outlined as follows.

One emerging and interesting avenue for future research related to e-commerce 
SCM is to investigate the roles of live-streaming in selling goods. According to 
the latest data released by China Internet Network Information Center, the number 
of online live-streaming users in China has reached 703 million up to December 
2021, with an increase of 86.52 million compared to December 2020, accounting 
for 68.2% of the total netizens. Therefore, many production and operations issues 
associated with SCM would arise with the rapid development of live stream-
ing e-commerce [143]. Unlike the traditional e-commerce supply chain, the live 
streaming e-commerce supply chain involves more participants who have closer 
interaction with each other [144]. Accordingly, we identify four main types of 
supply chain members at the firm level, namely, upstream brand suppliers, MCN 
(Muti-Channel Network), live-streaming/e-commerce platform, and logistics ser-
vice providers. It is very important and challenging to explore how this emerging 
supply chain structure and short video marketing strategy affect the optimal deci-
sions of each player (e.g., pricing, service, advertising) and the revenue distribu-
tion among supply chain members and how to encourage all node firms to achieve 
cooperation and maximize the whole supply chain performance under different 
market situations (e.g., channel and/or product competition, demand information 
asymmetry, etc.).

The second important direction for future research is to consider the applica-
tion of emerging technologies in e-commerce SCM. With the rapid development 
and gradual maturity of information and data acquisition/processing technologies, 
digital economy and digital transformation become hotspots in academic and practi-
cal circles, especially considering the effects of the COVID-19 pandemic on global 
business and organizational excellence [145]. Among the themes not widely investi-
gated in the e-commerce SCM research yet, we realize that big data analytics, deep 
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learning, blockchain and cryptocurrencies as well as smart and digital performance 
management systems could facilitate firms to make better decisions and improve 
e-commerce supply chain performance [34]. In addition, artificial intelligence 
customer service and robo-advisors such as Google’s Google Assistant, Xiaomi’s 
Xiaoai Classmate, Amazon’s Alexa, and Tmall’s Tmall Genie would help enter-
prises to service consumers and lure them to buy again as a burgeoning marketing 
pattern. Therefore, how to adopt a suitable emerging technology and how to invest 
in technology research and development, and what effects these technologies would 
have on e-commerce supply chain operational performance are the key decision-
making problems faced by the practitioner and scholars in industrial 4.0.

The third fundamental future avenue of e-commerce SCM research could be 
extended to consider the disruption risk management caused by different types 
of emergencies and the recent Ukraine—Russia war. As demonstrated during the 
recent COVID-19 pandemic emergency, e-commerce enterprises are facing the 
opportunity of e-commerce market growth, but at the same time, they are also fac-
ing challenges such as interruption of raw material supply, interruption of produc-
tion, increase in logistics transportation costs, as well as demand interruption and so 
on. The Ukraine—Russia war also leads to many practical problems such as supply 
shortage, inflation and false information dissemination among supply chain mem-
bers [146]. Thus it can be seen that it is very important and necessary for firms to 
understand how to design fulfillment centers at various locations and adopt effective 
proactive and/or preventative strategies for reducing the influences of disruptions 
on supply chain operational costs and increasing the supply chain resilience. This 
is especially so for cross-border e-commerce operations where how the real-time 
international trade forms and COVID-19 prevention policies of different countries 
significantly affect the cross-border e-commerce firms’ operations decisions would 
be well worth studying in the future.

Last but not the least, it is extremely interesting to take the cognitive character-
istics and behavior preferences of business managers, entrepreneurs, consumers and 
government administrators into account when conducting the e-commerce SCM 
research. Nowadays, enterprises’ executives more and more tend to make incom-
pletely rational decision-makings with the gradual widening of the differentiation 
of people’s cognitive levels. Moreover, we have identified a very promising future 
research direction that investigates the effects of supply chain members’ cognitive 
characteristics such as corporate social responsibility, green preference, altruistic 
preference, fairness preference, overconfidence and risk appetite on e-commerce 
SCM [46, 47]. On the side of consumers, people’s different behavioral preferences 
such as environmental protection awareness, product personalization preference, 
channel preference, strategic consumer behavior, trust and brand loyalty would 
influence firms significantly in developing their productions and marketing strate-
gies [33]. In the context of the Internet trading market, consumer privacy protection 
is also an issue of particular importance that enterprises and academic researchers 
could focus on in the future.
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6  Conclusion

This paper employs science mapping and bibliometric analysis methods to explore 
the research status and general progress of documents pertaining to e-commerce 
SCM, which can supplement prior reviews by providing a comprehensive research 
framework and an updated knowledge structure analysis based on articles published 
in SCIE and SSCI of WOS. By doing so, we have obtained some important results 
as summarized as follows.

Firstly, it can be generally found from the initial data description analysis that 
the publications on e-commerce SCM have passed through three main stages: the 
embryonic stage (1998–2001), relatively stable development stage (2002–2013) 
and high-speed development stage (2013–2021). It appears that the number of 
publications on e-commerce SCM continues to increase in recent years. Based on 
the bibliometric analysis of the literature on e-commerce SCM, it reveals that the 
top five contributing disciplines are Business and Economics, Engineering, Oper-
ations Research and Management Science, Management, and Computer Science.

Secondly, China has the most publications of studies on e-commerce SCM, 
followed by the United States of America and England. The institution that pub-
lishes the most documents is Tianjin University, followed by the South China 
University of Technology, then Hong Kong Polytechnic University. Besides, 
Yuyan Wang is the most prolific author in this field, followed by Liang Shen, and 
then Guo Li and Bo Li.

Thirdly, the top 5 contributing academic journals are the European Journal of 
Operational Research, International Journal of Production Economics, Manage-
ment Science, Production and Operations Management, and Omega. Hence, it 
also indicates that interested scholars could find the main research results from 
these journals and quickly understand the main research status in this field. The 
most influential article is Gao and Su [94], published in Management Science, 
followed by Abhishek et al. [86], and then by Chen et al. [95].

Lastly, through the keyword clustering analysis, we identify seven main 
research themes, viz., e-commerce, SCM, pricing strategy, coordination mecha-
nism design, sustainable development management, cross-border e-commerce 
management, and closed-loop SCM. Although the e-commerce SCM field has 
attracted much attention from the academic community, relevant research top-
ics could be further expanded, especially considering the latest emerging tech-
nologies and global economic development trends. Therefore, future researchers 
could incorporate the live-streaming, short video advertising, big data analytics, 
intelligent manufacturing, block-chain technology, consumer behavior preference 
into the research of sustainable development, cross-border trade, supply and/or 
demand disruption and so on, thereby enriching the research of e-commerce SCM 
field.

Despite some insightful results obtained in this research, there also exist some 
limitations like most review studies. This paper focuses on the internationally 
renowned database WOS limited to SCIE and SSCI. Although most valuable papers 
have been considered, relevant publications contained in other databases could be 
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collected to further enrich the understanding of the intellectual structure of e-com-
merce SCM. Furthermore, we artificially screen the literature and mainly select rel-
evant publications from the perspective of production and operations management, 
so future literature on this topic could be conducted from other perspectives such as 
empirical research.
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