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Abstract 

Based on the strength of decentralization, persistency, anonymity and auditability, 
blockchain has attracted wide attention in academic and industry. At first of the study, 
3519 papers from SCI-Expanded and SSCI are collected to constitute the database. And 
then CiteSpace is adopted as bibliometric analysis software to obtain the research status 
and development trend of block-chain technology based on the above database. In this 
paper, descriptive statistics, keyword clustering and references co-citation analysis of 
literature samples are carried out. Lastly, results show that the annual number of 
articles published on blockchain research presents a rapid growth trend. IEEE Access 
and IEEE Internet of Things Journal are the leading journals in the field of blockchain 
research. High-level scientific institutions have a close cooperative relation-ship, and the 
Chinese Academy of Sciences is gradually playing an important role in this field. The 
most cited paper in the blockchain field is "Blockchains and Smart Contracts for the 
Internet of Things". Furthermore, the research hotspot of blockchain revolves around 
technical and prac-tical fields, including smart contracts, artificial intelligence, cloud 
computing, supply chain management, Internet of Things, Bitcoin, security and privacy. 
The combination with new ap-plication scenarios, emerging technologies, energy 
markets and the basic research of blockchain are the trends for blockchain research. The 
research ideas and conclusions of this paper would be enlightening to academic research 
and practical application of blockchain. 
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1. Introduction 

Satoshi Nakamoto proposed the Bitcoin in 2008[[1]], and blockchain as one of the underlying 
technologies behind Bitcoin was born. Based on the strength of decentralization, persistency, 
anonymity, auditability[[2]], blockchain has attracted wide attention in academia and industry. 

Blockchain is essentially a decentralized distributed ledger, transactions can be completed 
quickly without the need for third-party platforms, which can improve efficiency and reduce 
the processing cost[[3],[4]]. As a new application mode, blockchain combines distributed data 
storage, point-to-point transmission, consensus mechanism, encryption algorithm and other 
computer technologies[[1]]. With the rapid development of blockchain technology, blockchain 
is divided into public blockchain, consortium blockchain and private blockchain. Among them, 
the typical representative of public blockchain and consortium blockchain are Bitcoin and 
Hyperledger. Private blockchain is usually privately owned by individual or a company[[2]]. 
The development of blockchain has gone through three stages: Blockchain 1.0 for digital 
currency, Blockchain 2.0 for digital finance, and Blockchain 3.0 for digital society[[5]]. 
Blockchain 1.0 was starting from 2008, bitcoin led the way during the stage. Blockchain 2.0 and 
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3.0 started around 2015, Ethereum opened up the use of blockchain in the financial area, and 
now, blockchain is being applied to many areas of society, such as Internet of Things[[6]-[8]], 
supply chain management[[9],[10]], etc. 

Blockchain as a research hotspot, scholars have also carried out extensive research on 
blockchain. In order to better help scholars sort out the development context of blockchain 
research, this paper uses bibliometric method to analyze over 3,000 papers from Science 
Citation Index Expanded (SCI-EXPANDED) and Social Sciences Citation Index (SSCI) of “Web of 
Science” relating to blockchain published in journals from 2008 to 2020. Based on these papers, 
annual growth trend of publications, journal source distribution, keywords clustered and the 
papers which are most highly cited in this field are analyzed and described[[11]]. Furthermore, 
in this paper, keywords co-occurrence analysis and literature co-citation analysis are 
integrated in the field of bibliometrics to analyze the research hotspots and development trends 
of blockchain, which is of certain enlightening significance to the research development of 
academia and the practical application of industry. 

The subsequent framework of this paper is organized as follows. Section II introduces the data 
and methods. Descriptive statistic is presented in Section III. Section IV analyzes the hot spots 
of blockchain research. Section V discusses the trend of blockchain research. Section VI 
provides an enlightenment of blockchain. Ultimately, Section VII concludes this paper. 

2. Data and Methods 

2.1. Data Source 

In order to ensure the authoritativeness of the literature, this paper chooses SCI-Expanded and 
SSCI of "Web of Science" that stands as the world’s leading scientific citation index and has a 
rigorous selection process which leads to high-quality and influential research publications as 
the retrieval database[[4]]. SCI-Expanded is created by the Institute for Scientific Information 
in the United States, which collects the author, title, source journal, abstract and keywords of a 
document. It can not only evaluate the academic value of an article from the perspective of 
literature citation, but also quickly and conveniently build the reference network of a research 
topic. SSCI is also created by the Institute for Scientific Information in the United States, which 
can be used for statistical analysis of the number of social science papers in different countries 
and regions. Both are usually used to obtain abundant professional and scientific literature. 

The search strategy in Web of Science Core Collection is: TS = (‘blockchain’) and PY = (2008-
2020) and database = (SCI-Expanded and SSCI) and DT = (Article or Review or Proceedings 
paper). Following the above search strategy, a total of 3519 papers were found, covering 
multiple disciplines including computer science, engineering, telecommunications, 
management, business and economics etc. The retrieval time is 7 August 2021. 

2.2. Methods 

Bibliometrics is a branch of library and information science, which evaluates the status quo of 
a research field and predicts its development trend by means of statistical methods with the 
help of various quantitative characteristics of literature[[12]]. At present, many scholars have 
used the method of bibliometrics to study the hot topics and development issues in various 
fields. M.J. Cobo et al present a bibliometric analysis of the scientific content of Knowledge-
Based Systems during the period 1991-2014[[13]]. J.M. Merigó et al present a bibliometric 
overview of the leading publication and citation trends occurring in the Information 
Sciences[[14]]. Dejian Yu et al conduct a bibliometric analysis of fuzzy theory research in China 
from a 30-year perspective[[15]]. 

CiteSpace is a tool designed for conducting a visual analytic study of a knowledge domain[[16]], 
which is developed by Dr. Chen Chaomei of Drexel University. Through Citespace, collinear 
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analysis of author, institution and country, co-word analysis of term, keywords, source and 
category, and co-citation analysis of reference, cited author and cited journal can be realized. In 
this paper, CiteSpace is used to generate visual knowledge maps, including institution 
cooperation network, keyword clustering and reference co-citation network. 

In recent years, scholars have paid more and more attention to the research of bibliometrics. 
The adoption of bibliometrics has produced a better quantitative analysis effect on the article 
review[[17]].This paper adopts the method of bibliometrics to sort out and analyze the 
development of blockchain research, describing the annual growth trend of blockchain 
literature, cooperation between research institutions, distribution of journal sources and 
information of highly cited literatures. With the help of CiteSpace software, this paper achieves 
clustering analysis of keywords and co-citation analysis of references. Above all, the purpose of 
this paper is to analyze the frontier hot spots and development trends of blockchain research, 
and provide guidance and direction for future academic research and industrial practice of 
blockchain. 

3. Descriptive Statistics 

3.1. Annual Growth Trend of Publications 

In academic research, the number of articles published is an important index to measure the 
output, quality and contribution of scientific research. From the number of articles published 
each year, it can be seen that scholars pay much attention to this field and the annual growth 
trend of publications. 

As shown in Fig.1, this is the annual trend in the number of articles published on blockchain 
research. Blockchain has been concerned since 2015, when there was only one paper retrieved 
from the database in 2015. In 2016, the number of articles published increased to 11. Since 
2017, research on blockchain has gone through a period of slow growth and entered a period 
of rapid growth. There were 73 articles on blockchain research published in 2017. In 2018 and 
2019, the number of articles published increased to 313 and 1011.There was a leap growth 
happened in 2020 and the number of articles published reached to 2110. 

The function fitting of the number of articles published each year found that polynomial 
function (𝑌 = 𝑎𝑛 ⋅ 𝑥

𝑛 + 𝑎𝑛−1 ⋅ 𝑥
𝑛−1 +⋯+ 𝑎2 ⋅ 𝑥

2 + 𝑎1 ⋅ 𝑥) fitting was the best, at this point, the 
𝑅2  of the curve reaches to 0.9994. The fitting polynomial function is cubic polynomial. 
According to the fitting function, it can be seen that the annual number of articles published on 
blockchain research presents a rapid growth trend, indicating that the attention and influence 
of blockchain continue to improve in recent years. 

As can be seen from Figure 1, the amount of literature on blockchain research is growing rapidly 
year by year. With the passage of time, blockchain has attracted more and more attention from 
scholars. In addition, in recent years, countries around the world have issued corresponding 
policies to support the application of blockchain technology in the industry, encouraging and 
promoting the innovative development of blockchain technology and industry. Of course, this 
is one of the main reasons for the rapid growth of the literature on blockchain research in recent 
years. 
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Figure 1. Annual growth trend of publications. 

3.2. Journal Source Distribution 

In order to more effectively judge the hot topics and scientific research output of blockchain, 
we conducted descriptive statistics on the source journals with the largest number of 
publications. Impact factor (IF) and h5 index are widely used in the field of information science 
to evaluate the comprehensive influence of journals. They are powerful tools to measure the 
output level of high quality journals. As for the two indicators, IF is usually the most used, and 
h5 index is an important supplement to IF. 

Impact Factor (IF) usually contains two indexes “IF” and “5-Year IF”, which are from Web of 
Science. IF is an internationally accepted index for periodical evaluation. IF measures the total 
number of citations in the previous two years of a journal divided by the total number of 
citations in the previous two years of a journal. 

H5 index generally using h5-index and h5-median to help scholars to access the influence of a 
journal, which is from Google Scholar Metrics. The h5-ndex for a journal is H if at least H papers 
published in the past five years have been cited at least H times. The h5-median refers to the 
number of citations of papers in the median of h5-core in the past five years. The h5-core refers 
to the H most cited papers in the journal in the past five years. 

Table 1. Journal source distribution information of the top 10 journals in terms of blockchain 
research publications. 

No. Journal 

The 
amount 

of 
articles 

Proportion IF(2020) 
5-Year 

IF 
h5-

index 
h5-

median 

1 IEEE Access 545 15.50% 3.367 3.671 164 233 

2 Sensors 118 3.36% 3.576 3.735 126 179 

3 
IEEE Internet of 
Things Journal 

110 3.13% 9.471 10.127 122 184 

4 Sustainability 85 2.42% 3.251 3.473 103 143 

5 

Future Generation 
Computer Systems-
The International 

Journal of eScience 

84 2.39% 7.187 6.644 115 157 

1 11 73

313

1011

2110y = 23.935x3 - 108.66x2 + 153.98x - 63.667
R² = 0.9994
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6 
Applied Sciences-

Basel 
62 1.76% 2.679 2.736 77 96 

7 IEEE Network 61 1.73% 10.693 8.876 76 119 

8 
IEEE Transactions 

on Industrial 
Informatics 

59 1.68% 10.215 9.768 114 149 

9 Electronics 58 1.65% 2.397 2.408 45 59 

10 
IEEE Transactions 

on Vehicular 
Technology 

40 1.14% 5.978 5.429 120 175 

Table 1 reveals the journal source distribution information of the top 10 journals in terms of 
blockchain research publications. It can be found that the journals focusing on blockchain 
research are mainly concentrated in computer science, information systems, engineering, 
electrical, electronic, telecommunications, etc. In addition, by 2020, the number of publications 
in IEEE Access reached 545, accounting for 15.5%. Thus, the journal IEEE Access pays the most 
attention to blockchain research. The influence factors of source journals are generally above 
2, and the h5-index is generally above 40. The journal with the highest IF is IEEE Network, 
which is 10.693. And the journal with the highest 5-Year IF is IEEE Internet of Things Journal, 
which is 10.127. The journal with the highest h5-index and h5-median is IEEE Access, which 
are 164 and 233. Based on the above, we can conclude that IEEE Access and IEEE Internet of 
Things Journal are the leading journals in the field of blockchain research. Scholars who are 
interested in blockchain research could pay more attention to the above two journals in the 
future. 

3.3. Analysis of Institutional Cooperation 

This paper makes statistics on the centrality of the cooperation network and cooperation 
relationship of high-yield scientific research institutions, which is helpful to grasp the cutting-
edge progress of blockchain research. The results in Table 2 show that Beijing University of 
Posts and Telecommunications published the most papers in the literature sample with 88 
papers, followed by Chinese Academy of Sciences and Xidian University with 66 and 63 papers 
respectively. As is shown in table 2, the top three are all Chinese institutions, six of the top 10 
scientific institutions by publication are Chinese institutions. Thus, it can be seen that China is 
in a leading position in blockchain research. 

Table 2. Research institutions and their partnerships. 

No. Institutions Count Centrality Collaboration networks 

1 
Beijing University of 

Posts and 
Telecommunications 

88 0.08 
Beijing Union Univ, Univ Chinese Acad 

Sci, Univ Glasgow, etc. 

2 
Chinese Academy of 

Sciences 
66 0.11 

Cranfield Univ, Univ Cambridge, Natl 
Univ Def Technol, etc. 

3 Xidian University 63 0.07 
Southeast Univ, Chinese Acad Sci, 

Carleton Univ, etc. 

4 
University of 

Electronic Science and 
Technology of China 

59 0.07 
Temple Univ, Purdue Univ, Wuhan 

Univ, etc. 

5 King Saud University 56 0.05 
Asia Univ, Changsha Univ Sci & 

Technol, Fujian Univ Technol, etc. 
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6 
Beijing Institute of 

Technology 
48 0.05 

Univ Auckland, Guilin Univ Elect 
Technol, Chinese Acad Sci, etc. 

7 
University of Texas at 

San Antonio 
45 0.09 

Chandigarh University, Thapar Inst 
Engn & Technol, Univ Salerno, etc. 

8 
Nanyang 

Technological 
University 

37 0.03 
York Univ, Sungkyunkwan Univ, 

Chongqing Univ, etc. 

9 Carleton University 36 0.03 
Guangxi Univ Nationalities, Shenzhen 

Univ, Xidian Univ, etc. 

10 Tsinghua University 36 0.02 
Shenzhen Univ, Tianjin Univ, Beijing 
Natl Res Ctr Informat Sci & Technol, 

etc. 

The degree of centrality means the size of the bridge role played by the organization in the 
cooperative network. Table 2 shows that the centrality of Chinese Academy of Sciences in the 
collaboration network is 0.11, which is greater than 0.1, this shows that Chinese Academic of 
Science plays a significant role as a bridge in the cooperation network of scientific research 
institutions. It also suggests that Chinese Academic of Science is playing an increasingly 
important role in blockchain research. 

From the perspective of cooperation between scientific research institutions, the top 10 
scientific research institutions in terms of the number of published papers have conducted 
cooperative research with many institutions, among which The Chinese Academy of Sciences 
has cooperated extensively with Xidian University, Carleton University, Beijing Institute of 
Technology, etc. Carleton University, Tsinghua University and Shenzhen University have also 
cooperated extensively in blockchain research. Figure 2 shows the collaboration diagram of the 
research institutions in the blockchain domain. 

 
Figure 2. Institution cooperation network. 

There is a close cooperative relationship between the high-level institutions of blockchain 
research, and the mutual cooperation of scholars with different research backgrounds is 
conducive to producing high-quality scientific research results and promoting innovation of 
blockchain research. In the future, in blockchain research, it will always be a trend for 
institutions to cooperate to produce scientific research results. Through active cooperation, it 
can effectively strengthen the sharing of scientific research resources and the exchange of 
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results, which is conducive to the improvement of the innovation level of blockchain theory and 
practice. 

3.4. Analysis of Highly Cited Literature 

In order to have a more detailed understanding of current research on blockchain, highly cited 
literatures in this field can be analyzed, which is conducive to understanding the future 
research trend of this field. 

As can be seen from Table 3, the most cited paper in the blockchain field is "Blockchains and 
Smart Contracts for the Internet of Things" published on IEEE Access by Christidis and 
Devetsikiotis in 2016, the total citation is 1272. It innovatively applies blockchain to the field of 
Internet of Things (IoT), verifies the effectiveness of the combination of blockchain and Internet 
of Things, and broadens the application field of blockchain[[18]].Through the analysis of these 
10 highly cited papers, it is found that the combination of the Internet of Things and blockchain 
is a hot spot in blockchain research. How to use blockchain to solve IoT security problems, 
which is also a hot topic in blockchain research. The application research of blockchain 
deserves further exploration and discovery. 

Table 3. Highly cited literature in the field of blockchain. 

No. Title Authors Source 
Total 

Citation 
Publication 

Year 

1 
Blockchains and Smart 

Contracts for the Internet of 
Things 

Christidis, 
Konstantinos; 
Devetsikiotis, 

Michael 

IEEE Access 1272 2016 

2 
Industry 4.0: state of the art 

and future trends 
Xu, Li Da; Xu, Eric 

L.; Li, Ling 

International 
Journal of 

Production 
Research 

669 2018 

3 
Blockchain challenges and 

opportunities: a survey 

Zheng, Zibin; Xie, 
Shaoan; Dai, Hong-

Ning; Chen, 
Xiangping; Wang, 

Huaimin 

International 
Journal of Web and 

Grid Services 
628 2018 

4 
IoT security: Review, 

blockchain solutions, and 
open challenges 

Khan, Minhaj 
Ahmad; Salah, 

Khaled 

Future Generation 
Computer Systems-
The International 

Journal of eScience 

590 2018 

5 
Where Is Current Research 

on Blockchain Technology?-
A Systematic Review 

Yli-Huumo, Jesse; 
Ko, Deokyoon; Choi, 

Sujin; Park, 
Sooyong; 

Smolander, Kari 

PLOS ONE 538 2016 

6 

Bitcoin and Beyond: A 
Technical Survey on 
Decentralized Digital 

Currencies 

Tschorsch, Florian; 
Scheuermann, 

Bjoern 

IEEE 
Communications 

Surveys and 
Tutorials 

513 2016 

7 
THE TRUTH ABOUT 

BLOCKCHAIN 
Lansiti, Marco; 

Lakhani, Karin R. 
Harvard Business 

Review 
452 2017 

8 
Designing microgrid energy 
markets A case study: The 

Brooklyn Microgrid 

Mengelkamp, 
Esther; Gaerttner, 

Johannes; Rock, 
Kerstin; Kessler, 

Scott; Orsini, 

Applied Energy 443 2018 
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Lawrence; 
Weinhardt, Christof 

9 

Blockchain technology and 
its relationships to 

sustainable supply chain 
management 

Saberi, Sara; 
Kouhizadeh, 

Mahtab; Sarkis, 
Joseph; Shen, Lejia 

International 
Journal of 

Production 
Research 

418 2019 

10 

Security and Privacy in 
Decentralized Energy 

Trading Through Multi-
Signatures, Blockchain and 

Anonymous Messaging 
Streams 

Aitzhan, Nurzhan 
Zhumabekuly; 

Svetinovic, Davor 

IEEE Transactions 
on Dependable and 
Secure Computing 

390 2018 

4. Hot Spots Analysis of Blockchain Research 

Research hotspots refer to scientific issues that have been widely concerned by all sectors of 
society for a period of time and are intrinsically related with a large number of literatures. The 
analysis of research hotspots of blockchain can more effectively and accurately understand the 
hot frontiers and future development direction of blockchain. 

 
Figure 3. Keywords clustered knowledge map. 

In this paper, CiteSpace software was used for clustering analysis of keywords in all literatures, 
and the obtained results are shown in Figure 3. LLR log likelihood algorithm was used to obtain 
clustering labels. The results show that the module value (Q value) is 0.6539 > 0.3, which means 
that the clustering structure is significant and an average contour value (S value) is 0.8238 > 
0.7, which means that the clustering outline is compelling. 

Table 4. Keywords clustered analysis results. 

No. Label Size Silhouette Research focus 

#0 blockchain 52 0.811 
smart contracts; edge computing; blockchain 

platforms 

#1 sustainability 45 0.772 
blockchain technology; artificial intelligence; 

managed care 

#2 cloud storge 41 0.856 cloud computing; 5G; social network 

#3 ipfs 39 0.787 
supply chain management; machine 

learning; energy storge 

#4 ict 36 0.813 prevention; detection; digital disruption 
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#5 
resource 
allocation 

36 0.767 fog computing; locate network; smart factory 

#6 iot 29 0.906 
information security; privacy; data 

ownership 

#7 bitcoin 28 0.797 
capacity sharing; network effects; operations 

management 

Table 4 is obtained by analyzing and sorting out the keywords clustering results. The results 
show that the literature keywords of blockchain are clustered into eight categories, which are 
blockchain, sustainability, cloud storge, infs (InterPlanetary File System), ict (information and 
communication technology), resource allocation, iot (internet of things) and bitcoin. The size 
means the amount of cluster members. S values are all greater than 0.7, which means that the 
clustering is convincing. These clustering results correspond to the research focus in smart 
contract, artificial intelligence, cloud computing, supply chain management, Internet of things 
and other technical and practical fields. This also suggests that the research hotspot of 
blockchain revolves around technical and practical fields. 

5. Trend Analysis of Blockchain Research 

In this section, CiteSpace is used for reference co-citation analysis, and clustering method is 
used to identify and analyze the trend of blockchain research. Cluster analysis based on co-
citation network is the application of cluster analysis technology in the field of co-citation, 
which mainly refers to the quantitative processing technology of classifying and aggregating a 
given set of cited references with co-citation strength as the basic unit of measurement. With 
the help of this technology, the papers with closely related contents can be aggregated into one 
reference cluster, and the degree of connection between clusters can be given quantitatively 
according to the relevant network indicators, so as to form the cluster analysis network graph 
of co-citation network. CitaSpace firstly clustered the references in different time divisions 
respectively, and then combined the sub-clusters to form a unified visual map. 

 
Figure 4. Reference co-citation clustered knowledge map. 

 

Table 5. Reference co-citation clustered situation. 

Cluster ID Label Size Silhouette mean(Year) 

0 internet of things 140 0.759 2017 



Scientific Journal of Intelligent Systems Research                                                                                        Volume 4 Issue 3, 2022 

ISSN: 2664-9640                

88 

1 bitcoin 116 0.878 2015 

2 supply chain management 102 0.91 2018 

3 healthcare 76 0.948 2017 

4 cloud computing 59 0.88 2017 

5 market design 53 0.919 2015 

6 edge computing 52 0.899 2018 

7 peer-to-peer energy trading 47 0.924 2018 

8 smart contracts 37 0.93 2017 

Figure 4 is the reference co-citation clustered knowledge map of blockchain research. The node 
size in the figure represents the citation rate. The higher the citation frequency is, the larger the 
node in the figure is. The line between two nodes indicates that two literatures have been cited 
together. The colors of nodes and wires indicate the time of first co-citation from 2015 to 2020. 
The Q value is 0.7264 > 0.3 and the S value is 0.8832 > 0.7, indicating good clustering and clear 
outline. As summarized in Table 5, the labels of clusters are naming patterns of LLR clusters. 
The citation network of blockchain mainly forms nine clusters, which are internet of things, 
bitcoin, supply chain management, healthcare, cloud computing, market design, edge 
computing, peer-to-peer energy trading and smart contracts. These clusters represent the 
research fronts in different periods, and the research evolution trend of these front topics is 
shown in Figure 5. 

 
Figure 5. Reference co-citation timeline visualization. 

Figure 5 shows the timeline visualization of the co-citation references cluster of blockchain 
research. These clusters are arranged from top to bottom in order of size. Colored curves 
indicate the increase in co-citation links in the year of the corresponding color. There are the 
three most cited references displayed below each timeline in a particular year[[19]]. As shown 
in the timeline visualization, the research evolution trend is displayed for each clustering topic. 

Cluster #0 (internet of things) is the largest cluster, containing 140 references across a 7-year 
period from 2014 till 2020. The primary focus of the large and currently active cluster is on the 
application scenarios of blockchain in various industries. As a mainstream research frontier 
and direction, the most actively cited article by Christidis K examines the combination of 
blockchain-IoT[[18]], which also is the most cited paper in the blockchain field during the 
literature samples. Banerjee M presented using blockchain technology in facilitating secure 
sharing of IoT databases and securing IoT system[[20]]. Cluster #2 (supply chain management) 
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and Cluster #3 (Healthcare) also are focused on the application of blockchain. This shows that 
the combination of blockchain and new application scenarios will still be a trend of blockchain 
research. 

Cluster #1 (bitcoin) and Cluster #8 (smart contracts) are dominated by the basic research of 
blockchain. The most frequently cited article in cluster #1 published by Guy Zyskind described 
a decentralized personal data management system to protect personal data[[21]]. The actively 
cited document in cluster #8 presented a decentralized smart contract system to retain 
transactional privacy from the public’s view[[22]]. Thus, it can be seen that it is also a trend to 
further explore the basic research of blockchain. 

Cluster #4 (cloud computing) and cluster #6 (edge computing) are focused on the fusion of 
blockchain and emerging technologies. The actively cited article of two clusters put forward the 
blockchain thinking, as an input-processing-output computational system, which could have 
benefits for both artificial intelligence and human enhancement, and their potential 
integration[[23]]. Jiawen Kang exploited consortium blockchain and smart contract 
technologies to achieve secure data storage and sharing in vehicular edge networks[[24]].The 
integration and development of new technology and blockchain will promote industrial 
upgrading and technological progress, which will also be a trend of blockchain research. 

Cluster #5 (market design) and cluster #7 (peer-to-peer energy trading) are demonstrated that 
this is a trend in the field of energy markets. The frequently cited document of two clusters 
published by Anish Jindal presented a framework based on blockchain mechanism for secure 
energy trading in SDN-enabled V2G environment[[25]]. Esther Mengelkamp presented a 
blockchain-based smart grid towards sustainable local energy markets[[26]]. 

6. Enlightenment 

6.1. Consensus Mechanism 

For the basic research of blockchain, consensus mechanism is a topic worthy of attention. A 
good consensus mechanism is conducive to the promotion of blockchain technology in theory 
and practice. The existing consensus mechanisms available for blockchain technology are far 
from perfect. In the future, the research on consensus mechanism should develop towards more 
efficient and safe direction. 

6.2. Security and Privacy 

The emergence of blockchain has effectively solved the problem of data security and user 
privacy. There are many scholars who have come up with various ways to use blockchain to 
solve these problems. For example, Zyskind built a decentralized personal data management 
system based on blockchain to protect personal data[[21]]. Cryptography is the key to solving 
these problems in blockchain. How to better combine with cryptography to solve the problem 
of data security and user privacy, which is worthy of further study. 

6.3. Blockchain and Multi-technology Integration 

In order to better serve the real economy and implement blockchain applications, the 
integration of blockchain and multi-technology is imperative. By combining with emerging 
technologies such as artificial intelligence, 5G, Internet of Things, big data and cloud computing, 
blockchain is conducive to accelerating the development and popularization of blockchain 
technology. How to drive disruptive integrated industry technology solutions, which is worth 
thinking about by academia and industry. 

6.4. Self-developed Core Architecture System 

At present, blockchain technology is still in the stage of rapid development and iteration. With 
the support of relevant policies, blockchain technology is transforming from small-scale 
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application and exploration to large-scale application and practice. With the rapid change of all 
sectors, independent innovation of blockchain core technology and independent research and 
development of underlying architecture system have become the basic trend of its development. 

7. Conclusion 

The advent of blockchain has brought new cognition and changes to academia and industry. 
With its unique advantages, blockchain has developed rapidly. In order to better understand 
the research status and development trend of blockchain, this paper conducted bibliometrics 
analysis on 3519 literatures from SCI-Expanded and SSCI of Web of Science between 2008 and 
2020, and obtained the following conclusions through quantitative and qualitative analysis 
methods. 

(1) Through descriptive statistical analysis, it is found that the annual number of articles 
published in blockchain research shows a trend of rapid growth. The academic and industrial 
circles pay increasing attention to blockchain, and the influence of blockchain is also constantly 
improving. As the leading journals in the field of blockchain research, IEEE Access and IEEE 
Internet of Things Journal have attracted the attention and pursuit of blockchain researchers. 
In the blockchain research, high-level scientific institutions have a close cooperative 
relationship, and the Chinese Academy of Sciences is gradually playing an important role in this 
field. The most cited paper in the blockchain field is "Blockchains and Smart Contracts for the 
Internet of Things", which verifies the effectiveness of the combination of blockchain and 
Internet of Things, and broadens the application field of blockchain. 

(2) It can be found that the research hotspots of blockchain are mainly focused on smart 
contracts, artificial intelligence, cloud computing, supply chain management, Internet of Things, 
Bitcoin, security and privacy, through keyword clustering analysis assisted by CiteSpace. These 
hotspots of blockchain revolves around technical and practical fields. 

(3) The trend of blockchain research identified by CiteSpace have provided a visual and 
comprehensive view to explore for research topics. It can be found that the combination of 
blockchain and new application scenarios will still be a trend of blockchain research by analysis 
of reference co-citation and cluster. It is also a trend to further explore the basic research of 
blockchain. The field of energy markets could be a chance to develop with blockchain 
technology. Furthermore, the integration and development of new technology and blockchain 
can promote industrial upgrading and technological progress. 

In the future, focusing on the basic research of blockchain, consensus mechanism, security and 
privacy are topics worthy of in-depth discussion. The integration of blockchain and multi-
technology is imperative to better serve the real economy and implement blockchain 
applications. Focusing on the independent innovation of the blockchain core technology and 
the independent research and development of the underlying institutional system is conducive 
to the long-term development of blockchain. 
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