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ABSTRACT
Cross-border cooperation in big data, Internet technology, and e-commerce plays an important role in guiding the people-oriented development of technology applications. In order to provide the latest research fronts of e-commerce development in the new era, this study used the VOSviewer to systematically review the development status of e-commerce supported by big data and Internet technology on the basis of mapping 265 kinds of literature retrieved from The Web of Science database from 1989 to 2020. This paper produces a concise research cluster map based on the co-occurrence network of key phrase data. The clusters cover keyword overview, major countries, organizations, top-level sources, co-citation networks, and bibliographical coupling networks. The analysis of the key phrases map shows that there is still a big gap in the research of e-commerce. With the progress and popularization of the Internet, the public has become more and more interested in electronic transactions, and e-commerce has become more popular. The research on country and organization cluster shows that, with China, the United States, and the United Kingdom as the typical examples, countries with dominant data resources have a greater influence on the organization cluster and source cluster, and are more closely related to each other. To source coupled-cluster analysis and bibliography from a total of two aspects has carried on the more in-depth research, studies have shown that e-commerce topics focused on production and economic research subject, "international journal of production research", "the mis quarterly" and "sustainability Basel " are thought to be the highest rate in publications, in e-commerce and the network technology research field, the "sustainability" is the dominant top journals. At the same time, publications with high co-citation rates have a high degree of bibliographic coupling.
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1. INTRODUCTION

Research fronts are the focus of many researchers in recent years. Research fronts are usually represented by a set of articles that discuss the same or similar issues [1]. Research fronts can reveal theoretical trends and the emergence of new topics[2]. In recent years, the development of Internet technology, the Internet of Things, big data and e-commerce has become research fronts, attracting wide attention and exerting a wide and far-reaching impact on society, economy, and politics.
Internet technology is a base for electronic marketing expansion, especial in the developed countries. Internet technology is an information technology (IT) that diffuses at exponential rates among business-to-business organizations[3]. Big Data has captured a lot of interest in the industry, with anticipation of better decisions, efficient organizations, and many new jobs. Much of the emphasis is on the challenges of the four V's of Big Data: Volume, Variety, Velocity, and Veracity, and technologies that handle the volume, including storage and computational techniques to support analysis. However, the most important feature of Big Data, the raison d'etre, is none of these 4 V's-but values[4]. One possible definition of electronic commerce (E-commerce) is "business transactions done electronically rather than by physical means, this includes not only transactions related to trading in goods and services but also interchanges between trading partners, such as sales support, logistics and customer services"[5]. Industry 4.0 is the fourth industrial revolution. It is formed on the building blocks of the Industrial Internet of Things, real-time data collection, and predictive analytics using big data analytics, artificial intelligence, and cloud manufacturing[6].By using Internet platforms, information and communication technologies, "Internet Plus" combines the concept of "Internet Plus" with modern information technology applications such as the Internet of Things, cloud computing, big data, and mobile Internet to create a new ecosystem for modern industries. With the gradual development of national industry policy, electronic commerce in China officially entered the "Internet plus" era[7]. Based on the analysis results in the customer data, it became the direction of electronic commerce to pay attention to different features of customers and carry out accurate personalized marketing with big data technology[8]. The term "big intelligence moving cloud" is a combination of big data, intelligence, mobile Internet, and cloud computing. It is a revolution of new technologies that cross-fuse various technologies and form a new technology supported by multiple information technologies. The interaction of the four can build an accounting big data platform integrating finance, management, and business, and improve the timeliness and efficiency of logistics cost management of e-commerce enterprises[9]. The Industry 4.0 phenomenon offers opportunities and challenges to all business models. Despite the literature advances in this field, little attention has been paid to the interplay of smart production systems (SPSs), big data analytics (BDA), cyber-physical systems (CPS), the internet of things (IoT), and the potential business process management (BPM) improvements[10]. When the country attaches great importance to the development of the "big intelligence moving cloud ", how sustainable is the development of its related technologies? Are there any new directions and areas for development? With the support of Internet technology and big data, what breakthroughs have e-commerce made? What new sparks have erupted from the collision of Internet technology, big data, and e-commerce? These are the current trend of development in the era of attention and research issues. 
The study of electronic commerce in the world began in the late 1970s. The implementation of e-commerce can be divided into two steps, EDI business started in the mid-1980s, Internet business began in the early 1990s. The 1990s is an information age and an era of the knowledge economy. The Internet began to popularize and gradually change people's way of life. Since 1991, commerce and trade activities that had been excluded from the Internet have officially entered the kingdom, thus making e-commerce the biggest hotspot of Internet applications. Dell, an American company known for its direct-to-consumer online direct sales model, had online sales of up to $5 million in May 1998. The revenues of Amazon's online bookstore, another Internet upstart, soared from $15.8m in 1996 to $400m in 1998. After decades of development of the Internet, big data, as a new term, began to attract the attention of the theoretical circle in 2010. Its concepts and characteristics were further enriched, and relevant data processing technologies emerged one after another. Big data began to show the vitality and maintained its peak development from 2011. The successful integration of e-commerce, the Internet, and big data has injected fresh vitality into the development of the social economy in continuous collision and integration. Exploring the frontier of its development is very necessary to summarize its glorious history and reveal its future innovation trend.
Under the above background, the purpose of this scientometric review is to summarize the research status from 1989 to 2020, conduct statistical and visual processing of the results and data searched through The Web of Science (WoS) to make them easier to understand, and comprehensively capture the development of this field through the scientific cartography system. To achieve a systematic review of the development status of e-commerce with the support of big data and Internet technology, we used the scientific mapping tool VOSviewer to carry out interactive visualization and multiple bibliometric analysis of literature. Therefore, this paper provides a deep and broad perspective for the academic and practical circles to understand the basic knowledge structure and evolution process of the interdisciplinary field of e-commerce.
Section 2 of this paper describes the theoretical basis and literature basis of this study. In section 3, the methodology of applied literature retrieval and analysis techniques is described, and the knowledge domain is scientifically mapped. Section 4 includes co-occurrence analysis, keyword analysis, co-citation analysis, and bibliographic coupling analysis of all relevant bibliographic records collected from the Web of Science (WoS), and summarizes hot research issues in this field. Finally, the fifth part summarizes the research results and guides future research and practice.
2. LITERATURE REVIEW

Internet of Things (IoT), Cyber-Physical System (CPS), Cloud Computing (CC), Artificial Intelligence (AI), Big Data Analytics (BDA), Digital Twin (DT), etc, which have greatly advanced the development of sustainable smart manufacturing throughout the lifecycle[11]. The internet of things, the blockchain, and big data technologies are potential enablers of sustainable agriculture supply chains, smart agriculture is transforming the agricultural sector in terms of economic, social, and environmental sustainability[12], [13]. Big data analytics (BDA) and the Internet of Things (IoT) tools are considered crucial investments for firms to distinguish themselves among competitors. Drawing on a strategic management perspective, BDA and IoT capabilities can create significant value in business processes if supported by a good level of data quality, which will lead to better competitive advantage[14]. Smart Manufacturing, which is the fourth revolution in the manufacturing industry and is also considered as a new paradigm[15]. At present, the Internet of things is still in its initial stage of development, achieve more intelligent life still faces many problems and challenges, this also attracted many scholars to research, the research on scientific measurement of Internet of Things shows that the hot research topics include application, communication protocols, operating systems and so on [16]. Some scholars have studied the coexistence of Bluetooth, wireless multi-domain network, WIFI, and other communication technologies, as well as the identification of things, integration, and management of big data[17], [18].
Several challenges exist in IoT, such as security, bandwidth management, interfacing interoperability, connectivity, packet loss, and data processing[19]. Industry 4.0 is not only a new industrial revolution, but also a crucial integration challenge that involves several actors from the IoE, which are people, data, services, and things. Moving to Industry 4.0 involves the collection of massive amounts of data and the development of big data applications that can ensure a quick data flow between different systems, including massive amounts of data and information collected from smart sensors, and sending them to cloud applications that allow real-time data monitoring and processing. Securing and protecting the transmitted data represents a big issue to be discussed and resolved[20], [21]. The positive impact of the Internet of things on human life is profound, and its derivative value chain will improve the sustainable development of the economy[22]. A balance must be struck between the identity and access control required by the Internet of things and the user's right to privacy and identity[23]. More research is needed to understand the differences between benefits and risks and how individuals and organizations interact in different Internet of things systems[24].
As more and more devices are connected to Internet products, when they reach a certain level, they will create value for individual consumers and companies, driving the development of all walks of life. For example, in the e-commerce industry, e-retailers can use the Internet of things to select the most suitable product delivery service provider for customers or provide accurate positioning of services to achieve synergies and improve customer satisfaction and better shopping experience[25, 26]. In the Internet era of information sharing, users' word of mouth plays an important role in e-commerce websites[27]. The research trend of Internet technology mainly focuses on artificial intelligence, big data and other aspects[28, 29]. 
The manufacturing industry has recently been focusing on improving energy efficiency to reduce greenhouse gas emissions and achieve sustainable growth. The focus is on combining existing energy technologies with new information and communication technologies as the Fourth Industrial Revolution approaches[30].Manufacturing industries can only be achieved by combining the physical manufacturing world and digital world, to realize a series of smart manufacturing activities, such as active perception, real-time interaction, automatic processing, intelligent control, and real-time optimization, etc.[31].With the rapid development of the Internet of Things, Cyber-Physical Systems, and Big Data, sustainable smart manufacturing provides a new strategy for energy management by applying advanced information technologies[32].The emergence of the Internet of Things (IoT) as the new paradigm of Information and Communication Technology (ICT) and rapid changes in technology and urban needs urge cities around the world to formulating smart city policies[33].The Internet of things enhanced the effectiveness of response operations in terms of resource accountability, specialized actions, situation assessment, resource allocation, and multi-organization coordination[34]. The Internet of things can be used to collect more and more data, these data can be used by decision-makers to obtain the necessary information of ATI Mely Fashion[35]. IoT and Data Analytics, which will change the entire supply chain process, and this has the potential to revolutionize management[36]. In an empirical application, the Internet of things can help asset managers make the right decisions at the right time by providing sufficient quality data to generate the required information, thus benefiting asset management organizations[37].
The Internet of things is not only a valuable technology for remote and networked control of devices and data sources, but also comes with considerations for other internet-connected devices: potential security and privacy issues associated with the use of these devices[38-41]. Therefore, in terms of the Internet of things and remote network control, there is huge development potential, but also a security and privacy problem that cannot be ignored[42]. The fact that data related to the Internet of things devices are sent over the Internet and stored in the cloud makes them vulnerable to attacks and it may expose the Internet of things devices to hackers[43]. When the Internet of things devices are used with sensitive personal data related to medical treatment, their security and privacy are particularly important[44]. Scientists call for a new regulatory approach that can intercept attacks, validate data, control access, and guarantee customer privacy[45].
The impact of the Internet on the acceptance of the Internet of things, since the 2000s, the Internet age has become a global population phenomenon. In the continuous development of all walks of life are facing different challenges [46, 47]. However, in the process of human development, it is not difficult to find that people have technical literacy to adopt new innovative solutions [48–50]. With the increasing popularity of Wi-Fi and 4g-LTE Internet connection, the use of IoT devices is becoming more and more common in our daily life[51]. In terms of the use of the Internet, some scholars have found from 2014 to 2017 that house buyers and tenants aged between 18 and 49 are highly involved in Internet activities, so they are most willing to use the Internet of things in their daily consumption[52, 53].By using the scientometrics method, some scholars grouped the overall terms that appear frequently from the Scopus paper database according to keywords, titles, and abstracts. Their study found a remarkable increase in the number of articles on IoT in each category of the paper. The use of the scientometrics method makes the analysis able to focus on the movement of characteristics and IoT themes to researcher's direction that has not found at this time, as a comprehensive guide to further research and industry strategy that is more directed on concepts that support the 4th industrial revolution[54]. Some scholars have analyzed the research output data on ‘Big Data’ during 2010-2014 indexed in both, the Web of Knowledge and Scopus. The analysis maps comprehensively the parameters of total output, growth of output, authorship and country-level collaboration patterns, major contributors (countries, institutions, and individuals), top publication sources, thematic trends, and emerging themes in the field[55]. Researcher reviewed papers published in the ten top journals to investigate the contributions of the Information Systems & MIS articles in the electronic commerce literature. The bibliometric study examines the extant literature on Information Systems & MIS and international business, and the results provide a global perspective of the field, identifying the works that have had the greatest impact, the intellectual interconnections among authors and published papers, and the main research traditions or themes that have been explored in Information Systems & MIS studies. Structural and longitudinal analyses reveal changes in the intellectual structure of the field over time [56]. Some researchers used scientometric data extracted from Scopus, explored how the Internet has become a powerful knowledge machine which forms part of the scientific infrastructure across not just technology fields, but also right across the social sciences, sciences, and humanities[57].
To sum up, the development of Internet technology, the Internet of Things, big data, and e-commerce has become a hot topic in recent years. Although there are a lot of articles in some fields, there are few discussions on combining the three for comprehensive research, and it is impossible to have a complete picture of seeing trees and forests. On the other hand, visualization research on the hotspots and trends of E-commerce with the support of Big Data and Internet technology through scientometric is still lacking. This paper makes up for the lack of comprehensive research in these three areas by mapping key phrases, including major country, organization, and source clusters, based on the WoS database. These maps will help to track and explore interdisciplinary cooperation over the years, laying the foundation for the application of Internet technology and big data in the field of e-commerce.
3. DATA AND METHODS

The concept of the research fronts was first proposed by Price to describe the dynamic nature and ideological status of the research field[58]. Research fronts are the focus of many researchers in recent years[1]. They are usually represented by a set of articles that discuss the same or similar issues. Typically, the research fronts consist of about 40 or 50 recently published articles; the study of changes in a relatively small literary network can help to track the trajectory of an uncounted number of documents[58]. Research fronts can reveal theoretical trends and the emergence of new topics[59].
To obtain literature related to e-commerce, Internet technology, and big data, scientometrics analysis in this paper uses the tool scientific Network (WoS) to carry out "advanced search" query, take the subject to be studied as the core keywords (including their similar meaning phrases), and search within the scope of the main work area of the research subject. Finally, keywords and research fields are set as follows:
TS= ("Electronic Commerce" OR "Internet Technology" OR "Big Data") AND TS= ("Digital Technology" OR " Virtual Technology" OR "Online Communication" OR "Mobile Technology" OR "Internet of Things" OR "New Media") AND SU= ("Business & Economics" OR "Government & Law" OR "Social Sciences" OR "Management" OR "Communication" OR "Technology"). Various literacy terms have been selected from the Oxford Bibliography. After removing samples with too narrow search results and too little data for discussion, in February 2020, 265 articles (including SCI-expanded and SSCI) were retrieved as samples of this study. Then, the VOSviewer and Python visual package are used to map, and the keyword overview, major countries, organizations, top-level sources, co-citation networks, and bibliographical coupling networks cluster diagrams are drawn, by creating various clusters, checking sizes of the nodes, and checking the relationships and proximity of the nodes, a thorough analysis is carried out one by one. 
4. RESEARCH MAPPING RESULTS

This section will make a comprehensive analysis of the research results from the aspects of literature release and citation trends, top research institutions, and keyword clusters by using graphs and tables.
4.1 Annual trends 
As showed in figure 1 and figure 2, the number of publications on this topic began to appear in 2006, increased rapidly and exponentially since 2015, and reached its peak in 2019 (The data for 2020 is not comprehensive, so the comparison is not included). The increasing trend of the number of citations is consistent with the increasing trend of publications.
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Figure 1. Trends in publications from 2000 to 2020
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Figure 2. Variation trend of citations from 2000 to 2020
4.2 Keyword graphs and clusters
To build a keyword network, this paper uses VOSviewer software to build the author's keyword co-occurrence network graph. There are 954 keywords in the author. After screening, 56 more important keywords were selected and analyzed, and the so-called "more important" keywords appeared at least 3 times. According to the co-occurrence relationship, the 56 keywords studied in this paper were divided into 6 clusters, each cluster corresponding to a different color. Each circular node in the figure represents a keyword. The larger the area of the node is, the more critical the keyword is in the study.
According to Figure3, the green cluster includes 11 keywords such as the Internet of things, big data analysis, cloud computing, and the fourth industrial revolution. The Internet of things (IoT) is an information carrier based on the Internet, traditional telecommunication network, etc., which enables all objects to form an interconnected network. Through observation, it is found that the keyword Internet of things is most closely related to other clusters. Therefore, we can see that in the era of big data, people are more inclined to infiltrate the Internet of things into various industries and use cloud computing and industry 4.0 to create new business models. There are 9 keywords in the dark bule cluster, the main keywords are privacy, data protection, deep learning, security. Among them, the keywords of privacy and security in this cluster are correlated with those of service and commodity. The focus of this cluster is on the privacy and security problems brought by the application of big data and how to effectively utilize the deep learning of big data for data protection in the commodity and service industry. The red cluster has 16 keywords, dominated by smart city, data mining, energy efficiency, and sustainability. This cluster is less related to other clusters, among which smart cities are most closely related to sustainability. The keywords of the whole group focus on energy efficiency and the sustainable development of each industry system. 
There are 7 keywords in the yellow cluster. Blockchain, Internet of things, digitization, e-commerce, and innovation are the most influential keywords in the cluster. The focus of this cluster is the relatively emerging digital science. As shown in the figure, although the yellow cluster is not mature and large, each node has begun to communicate with other fields in the figure. This shows that the scientific application of emerging data has begun, and has full development potential. The light blue cluster involves a few nodes, but the big data node is one of the most important central nodes in the whole picture. The association emanating from this central node radiates almost to the main node of each population, connecting the areas of interest in this paper. In addition to big data, the nodes represented by artificial intelligence and digital transformation are more significant than other keywords in the cluster, and they are related to blockchain, digitalization, and other fields by themselves. However, compared with other keywords in the same cluster, the relationship with e-commerce in the yellow cluster is weak. By comparison, it can be found that the application of big data and other related technologies in the field of e-commerce is highly feasible, and there is a large development space, which is worthy of further study by scholars in this region. In the purple cluster, the nodes of data analysis, intelligent manufacturing, cybersecurity, and risk management occupy a prominent position. The purple nodes shown in the figure do not have a relatively concentrated distribution like other clusters. However, in a relatively dispersed form, based on the interrelation among the purple clusters, there are negligible correlation influences on the Internet of things, big data analysis, privacy, data protection, deep learning, and other fields.
Combined with the overall view, the largest nodes "Internet of things" and "big data" in the diagram are closely related to smart cities, data analysis, and the fourth industrial revolution, but all of them are sparsely linked to e-commerce. Although technologies such as big data and the Internet of things have been well developed in various fields, it is obvious that there is still a big gap in the research of e-commerce in this aspect. With the progress and popularity of the Internet, the public is more and more interested in electronic transactions, and e-commerce is more and more popular. As a direct result of the development of the Internet, e-commerce is a new development direction for the application of big data technology. Therefore, it is an important task to explore the use of Internet technology and big data analysis to promote the systematic transformation of e-commerce.
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Figure 3. Keyword cluster overview
4.3 Top organizations
In this study, the author's mechanism distribution was tested to determine its geographical distribution. Table 1 lists all organizations accounting for more than 5%. The top three are in China, the US, and the UK, accounting for 60.4 percent of the total. China overtook the United States to assume the top spot. The booming development of the Internet has driven the rapid development of e-commerce in China. The annual "double eleven" event, ranging from tens of millions to hundreds of billions RMB, is a great epitome of the development of the B2C model in China. No matter in terms of user scale or market scale, China's e-commerce is undoubtedly the fastest growing up in the world.
Table1. Main geographical distribution of authors
	Country
	Number of articles
	%

	China
	59
	22.30%

	America
	58
	21.90%

	Britain
	43
	16.20%

	Korea
	20
	7.60%

	Australia
	18
	6.80%

	India
	17
	6.40%

	Spain
	16
	6.00%

	Others
	34
	12.80%


Figure 4 shows the status of collaborating on a topic. As shown in figure (a), China, the United States, and the United Kingdom dominate the national network and become the three main parts of the research. Figure (b) clearly shows that six major organizational clusters, namely the Chinese academy of sciences in China, northwestern polytechnical university, Zhejiang university, Pennsylvania state university in the United States, the University of Oxford in the United Kingdom, and the University of Melbourne in Australia, are closely related to each other. In the distribution channels of figure (c), the main central clusters include journals on sustainability, international production research, technology forecasting and social change, business vision, production planning and control, and sustainable cities and society, and are closely related to each other. Through the comparative analysis of the three clusters, it can be found that the countries that occupy the dominant position in data resources have a greater influence on the organization cluster and source cluster, and have closer connections with each other. China, the United States, and the United Kingdom are notable cases.
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Figure 4. (a) Collaboration between states and institutions
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Figure 4. (b) Organization cluster
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Figure 4. (c) Source cluster
In order to explore the bibliographic coupling between publications and the co-citation between cited sources, VOSviewer software was used to construct the co-occurrence network graph. Table 2 lists the major journals related to e-commerce under big data and Internet technology, with 4 clusters. The "Discipline" section lists the areas of WoS research, and the "Journal" section lists the rankings based on the number of articles published. Through the data sorted out in Table 2, the corresponding display diagram is drawn. And the visualization results were shown in figure 5.






	International Journal of Electronic Commerce Studies
Vol.13, No.2, pp.27-48, 2022
doi: 10.7903/ijecs.1977



20           	                         International Journal of Electronic Commerce Studies
19
Chung-Lien Pan, Ya Liu*, and Yu-Chun Pan

Table2. Top - level publication source details based on the bibliographic coupling relationship network 
	Cluster
	Journal
	Discipline

	#1
	(3-1) Symmetry-Basel, (3-3) Sustainable Cities and Society, (5) Big Data & Society, (6-1) Computer Law & Security Review, (7-3) Nano Energy, (7-2) Telecommunications Policy, (7-1) IEEE Systems Journal, (8-7) Automation in Construction, (8-4) Arabian Journal for Science and Engineering
	Multidisciplinary Sciences; Green & Sustainable Science & Technology; Construction & Building Technology; Energy & Fuels; Social Sciences, Interdisciplinary; Law; Nanoscience & Nanotechnology; Physics, Applied; Chemistry, Physical; Materials Science, Multidisciplinary; Communication; Information Science & Library Science; Telecommunications; Operations Research & Management Science; Computer Science, Information Systems; Engineering, Electrical & Electronic; Engineering, Civil

	#2
	(3-4) Technological Forecasting and Social Change, (4-1) Business Horizons, (7-4) Complexity, (8-8) Journal of Systems Science and Systems Engineering, (8-2) Journal of Retailing and Consumer Services, (8-6) Professional De La Information, (8-1) Business Process Management Journal
	Regional & Urban Planning; Business; Multidisciplinary Sciences; Mathematics, Interdisciplinary Applications; Operations Research & Management Science; Communication; Information Science & Library Science; Management

	#3
	(2) International Journal of Production Research, (4-2) Production Planning & Control, (6-2) Journal of Manufacturing Systems, (8-3) International Journal of Production Economics
	Operations Research & Management Science; Engineering, Manufacturing; Engineering, Industrial

	#4
	(1) Sustainability, (3-2) Journal of Cleaner Production
	Green & Sustainable Science & Technology; Environmental Sciences; Environmental Studies; Engineering, Environmental
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Figure 5. Top-level publication source details
Since the publication "Journal of cleaner production" contains most of the papers, it is omitted in this study to ensure the rationality of the results. In figure 6, it can be found that the references cited by the author are co-cited. According to the co-citation relationship, 34 clusters are mainly divided into three clusters, namely cluster (a), (b), and (c). The larger the node, the greater the strength of the links between its citations or the number of citations. These three clusters are the most prominent ones of "international journal of production research", "mis quarterly" and "sustainability Basel". Among them, the "international journal of production research" of the cluster (a) has the strongest co-citation relationship, followed by the "international journal of production economics" which is also located in the cluster (a). It can be found that topics such as e-commerce to mainly focus on the production and economic research disciplines. "Technological forecasting and social change", "Harvard business review", "production planning & control" and so on are also at the top of the list, indicating that these sources have been cited by more scholars, with a high citation rate, a large range of applicable research fields and more influence.
Figure 7 shows the co-occurrence network, or bibliographic coupling, of the first 22 publications. It can be found from the figure that the bibliography in this study with a high degree of coupling and citation quantity is mainly located in the cluster (c). Among the research on the integration of e-commerce and Internet technologies, the publication "sustainability" publishes most articles and occupies a dominant position in the top-level publications. Also, this publication has a high link strength with "international journal of production research" and "production planning & control", and they are all in the cluster (c). It can be found that they refer to multiple public publications together, with a high degree of cross-referencing, mainly focusing on the intersection of sustainability, production, business, and engineering. This is roughly the same as the result of figure 5. Publications with high co-citation rates also have a high degree of bibliographic coupling. Another cluster (d) centered on "sustainable cities and society" focuses on social science, big data, architecture, and engineering. The symmetry-base cluster (a) focuses on areas such as the digital economy, mathematics, and computer law. In the cluster (b) centered on "technological forecasting and social change", the research fields are mainly related to business management, retail services, and information science. It can be found that the purpose and scope of the journals of these four clusters are similar, and they all focus on multidisciplinary comprehensive research concentrating on the business economy, data, and science.
[image: e611524d56843969208a1294cb4ddd5]
Figure 6. Top cited sources: a co-citation relationship network visualization
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Figure 7. Top publication sources: a bibliographic coupling relationship network visualization


5. CONCLUSIONS
5.1 Findings and Contributions
Based on the co-occurrence data network, it can be found that :(1) since 2015, China, the United States, and the United Kingdom have occupied an important position in the rapidly growing publications. As a developing country, China's ranking among the top three is closely related to its booming development in e-commerce. The birth and popularity of "Double 11", "Double 12" and other new "festivals" have provided strong support for China to occupy the core position in publications; (2) the current study power is given priority to with institutions from China, the United States, the United Kingdom, the lack of researchers from other industries at the core of enterprise, community, which related to the industry attribute, nature of work, to a certain extent, this phenomenon caused the disconnection between theory and practice, which suggests that further research should focus on collaboration between industry, theory, and practice of cross-border joint; (3) cluster analysis of major publications reflects the interdisciplinary nature of this research subject, and the research mode of "Internet +", "big data +" and "e-commerce +" will become a new research direction and hot field. The citation rate of the paper is positively correlated with the coupling degree of the literature. These classic journals and researches, such as "International Journal of Production Research "," Production Planning & Control "and "Sustainability", have been generally recognized with wide application scope and great influence; (4) from the point of keywords cluster analysis, the biggest node in figure "Internet of things" and "Big data" are closely related to wisdom city, data analysis, the fourth industrial revolution, but they have less to do with e-commerce, this shows that with the support of Big data and Internet technology, there is still a lot of space for the development of e-commerce. With the popularization of the Internet, the public's adaptability to and enthusiasm for electronic transactions becoming increasingly sophisticated, e-commerce will usher in a new round of blowout development. These findings will provide guidance and assistance to researchers in e-commerce, big data, and related technologies.
5.2 Limitations and Further Research Direction
This research, however, is subject to several limitations. On the one hand, data for 2020 are incomplete, so the number of articles published and cited must not be comparable with other years. On the other hand, this paper analyzes the frontier of e-commerce development under the support of big data and Internet technology, explores the current development trend and key issues of concern. However, there is still a lack of research on what measures e-commerce should take under the current development trend and how to realize faster and more stable development with the help of big data, the Internet of Things, artificial intelligence, and other technologies. This is also the focus of future research.
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