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Abstract. This article aims to visually analyze 460 articles related to big data and 

sustainable supply chain in the Web of Science core database based on the Bib-

liometrix bibliometric package. Annual trends, major countries, authors and 

sources, conceptual structure factor analysis, and thematic maps were analyzed 

using qualitative analysis and visual network analysis. The study found that the 

field is developing rapidly, and China is the main research country. Multidisci-

plinary research is reflected in a wide range of literature sources. Topics such as 

green innovation, competitive advantage and green technology provide theoreti-

cal support for sustainable supply chain management. The research also analyzes 

the clustering field of different dimensions, and identifies the current hot topics 

and future research directions. At present, there is relatively little literature re-

view on the visualization of big data and sustainable supply chain. These research 

results are conducive to filling this gap and have important reference value for 

understanding the development trends in the field of big data and sustainable 

supply chain and guiding future research. 
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In the era of Industry 4.0 in the 21st century with the continuous development of infor-

mation technology [1], big data plays an important role. Big data refers to information 

assets with large capacity, rapid growth, and diversification. Big data is gradually form-

ing a system for information integration and processing [2], and widely used in various 

industries, including the field of Supply Chain Management (SCM). In the early tradi-

tional SCM field, the focus was mainly on the economic level. More comprehensive 

than traditional supply chain management, sustainable SCM takes into account envi-

ronmental, social and economic dimensions, and is conducive to reducing environmen-

tal impact, safeguarding human rights and ethical work practices throughout the supply 

chain cycle. Big data solves the challenges of poor information, cost reduction and sus-

tainable development in traditional SCM [3]. 

In today's information age, each link of the supply chain can share a centralized in-

formation platform to achieve data integration and flow. Big data processing 
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technology is a new way for enterprises to establish sustainable competitive advantage. 

Many scholars have conducted relevant research in this field. Some scholars believe 

that integrating circular economy and large-scale data can provide important insights 

and frameworks for achieving sustainable development [4]. In addition, some scholars 

pointed out that although the research of blockchain technology in the field of infor-

mation systems and information management is relatively lagging behind, it has great 

potential to contribute to the realization of the United Nations Sustainable Development 

Goals [5]. Although the application of big data in sustainable supply chains is receiving 

attention, it also faces some challenges. Especially in developing countries and under-

developed economies, they face obstacles in terms of professional knowledge and in-

vestment, technology, data, and organization [6]. Currently, there is relatively little lit-

erature visualization analysis on the impact of big data on sustainable supply chains. 

This article aims to review and quantitatively analyze the research progress of big data 

and sustainable supply chain from 1900 to 2023 using bibliometric literature visualiza-

tion software. 

2 Data and Methods 

To access relevant literature on ESG and FP, we used the following Web of Science 

(WoS) advanced search query: 

TS=("big datae") AND TS=(Sustainable supply chain"),The flow chart is shown in 

Figure 1. 

460 articles (including SCI-EXPANDED, SSCI.) through August 2023. Mapping 

was performed using Bibliometric software. The total number of citations for these ar-

ticles is 12,626, and the average number of citations per arti-cle is 27.45 with an h-

index of 59. The key benchmark for literature review based on Gaur should pay atten-

tion to both explicit content and invisible content[7], hence we use qualitative analysis 

and literature visualization analysis methods. 

 

Fig. 1. Data processing flow chart 
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3 Research Findings 

3.1 Annual Trends 

According to Figure 2, annual scientific production can be divided into three stages of 

literature production. From 2009 to 2014, the number of articles per year remained rel-

atively low, stable between 0 and 1. However, since 2015, the number of articles has 

gradually increased and shown a steady upward trend. Since 2019, the number of arti-

cles has continued to increase at a faster rate. According to Table 1, China is the country 

with the highest literature production, with 335 articles published, followed by India, 

the United Kingdom, and the United States. This indicates that Asian countries are cur-

rently actively participating in research in this field. 

 

Fig. 2. Annual scientific production 

Table 1. National Scientific Production Ranking 

region Freq 

CHINA 335 

INDIA 239 

UK 181 

USA 121 

FRANCE 99 

IRAN 60 

MALAYSIA 56 

3.2 Main countries, authors, sources 

Figure 3 is a Three Fields Plot used to analyze the relationship between different bibli-

ometric indicators and construct a comprehensive network graph. It uses a scatter plot 

on a two-dimensional coordinate system to display the X and Y variables, and repre-

sents the value of the third variable Z through color coding. The algorithm steps include 

determining the three variables to compare, creating a coordinate system, encoding the 
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value of Z using color mapping, and drawing corresponding scatter points in the coor-

dinate system. Color mapping is a data mapping technique used in Three Fields Plot to 

map the value of the third variable Z onto the color, thereby achieving visualization of 

the Z variable. The three classification variables to be compared are represented as (x, 

y, z). The formula is as follows: 

𝑦 =
(𝑥 − 𝑥𝑚𝑖𝑛)(𝑦𝑚𝑎𝑥 − 𝑦𝑚𝑖𝑛)

(𝑥𝑚𝑎𝑥 − 𝑥𝑚𝑖𝑛) + 𝑦𝑚𝑖𝑛

 

According to the diagram, "AU_CO" represents the author's country, "AU" repre-

sents the author, and "SO" represents the source. This figure shows the correlation be-

tween different countries, authors, and literature sources. From the perspective of the 

author's country of origin, India has the largest proportion of authors, followed by coun-

tries such as China and the United Kingdom. Active researchers in this field include 

Tseng M.L., Gunasekaran A., and others. 

The main source journals include" Technological Forecasting and Social Change", 

"Sustainability", "Journal of Enterprise Information Management" class. These journals 

cover interdisciplinary, management, computer science, and other fields, representing 

the interdisciplinary research achievements of this research field. This comprehensive 

research perspective helps to better solve complex problems. 

 

Fig. 3. Main countries, authors, sources 

3.3 Citation Analysis 

The Table 2 lists the top ten cited articles out of 460 articles, including titles, publication 

dates, journal names, total citations, and annual citations. The article with the highest 

total number of citations was an article by EL-KASSAR AN in "TECHNOLOGY 

FORECAST SOC CHANG" in 2019. This article focuses on practices such as green 

innovation, green technology, and green SCM, and studies the impact of corporate com-

petitive advantage and economic environmental performance. The author believes that 

green innovation has a positive impact on corporate performance and competitive ad-

vantage, and that the company's environmental ethics, stakeholder views and demand 

for green products are important driving factors for promoting green innovation. The 

article "Supply chain sustainability: learning from the COVID-19 panel" published by 

276             L. Ni et al.



 

SARKIS J in 2021 has the highest average number of citations per year. This article 

focuses on exploring the impact of the COVID-19 pandemic on operations and supply 

chains, and believes that there are some benefits in terms of short-term environmental 

sustainability, but the long-term impact is still uncertain and further research is needed. 

Table 2. List of Most Cited Literature 

First author Year Source 
Total Cita-

tions 

TC per 

Year 
Normalized TC 

EL-KASSAR AN 2019 TECHNOL FORECAST SOC CHANG 418 83.60 4.37 

HUGHES L 2019 INT J INF MANAGE 318 63.60 3.32 

COLE R 2019 SUPPLY CHAIN MANAG 299 59.80 3.13 

SARKIS J 2021 INT J OPER PROD MANAGE 266 88.67 7.47 

JABBOUR CJC 2019 TECHNOL FORECAST SOC CHANG 237 47.40 2.48 

DUBEY R 2018 INT J OPER PROD MANAGE 218 36.33 3.69 

SINGH SK 2019 J CLEAN PROD 195 39.00 2.04 

BAG S 2021 TECHNOL FORECAST SOC CHANG 194 64.67 5.45 

KRISTOFFERSEN E 2020 J BUS RES 193 48.25 4.37 

BAG S 2020 RESOUR CONSERV RECYCL 192 48.00 4.35 

3.4 Conceptual Structure Factor Analysis 

In Figure 4, the factor analysis function of BibliometriX is used to analyze potential 

research sub domains. Use Multiple Correspondence Analysis (MCA) and automatic 

clustering algorithms to reduce dimensionality and identify clustering groups. MCA is 

widely used in analyzing variables with similar features and identifying new potential 

variables. MCA is typically used to analyze variables with similar characteristics and 

identify new potential variables. This method performs homogeneity analysis on the 

indicator matrix, calculates the standardized matrix and corresponding matrix, and ob-

tains a low dimensional Euclidean representation [8]. Euclidean distance is used to 

measure the similarity between variables and explain the results based on the relative 

positions of points and their distribution along the dimensions. When words are more 

similar in distribution, they are closer on the map. In two-dimensional space, (x_1, y_1) 

and (x_2, y_2) are the coordinates of two points on the two-dimensional plane, and the 

Euclidean distance can be expressed by a formula: 

𝑑 = 𝑠𝑞𝑟𝑡((𝑥2 − 𝑥1)
2 + (𝑦2 − 𝑦1)

2) 

Through this method, three clustering groups with different dimensions were ob-

tained for research in this field. The research topic of red clustering is "big data", which 

involves keywords such as "supply chain", "performance", "innovation", and "industry 

4.0". This cluster mainly studies the application, innovation, and performance optimi-

zation of big data in sustainable supply chains. It emphasizes the positive impact of big 

data personal capabilities on supply chain innovation capabilities, as well as the 
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importance of green data analysis in enterprise management of green knowledge and 

innovation capabilities. 

The research topic of blue clustering is "challenges", which includes keywords such 

as "system", "future", "internet", "barriers", "technologies", etc. This cluster mainly an-

alyzes the challenges and obstacles faced by technology implementation and future de-

velopment in big data and sustainable supply chain research. It emphasizes that the use 

of digital technology needs to consider environmental sustainability and climate friend-

liness factors, and emphasize the opportunities and challenges that Industry 4.0 brings 

to the development of future renewable energy systems. 

The research topic of green clustering is "predictive analytics", which includes the 

keywords "information" and "option". This clustering focuses on the application of pre-

dictive analysis in big data and sustainable supply chains, as well as the importance of 

informatization in achieving sustainable supply chains. Research has shown that big 

data and predictive analysis have a positive impact on partner collaboration perfor-

mance,and it emphasizes that predictive analysis helps enterprises identify opportuni-

ties and risks, improve operational efficiency, and enhance competitiveness. 

 

Fig. 4. Conceptual Structure Factor Analysis 

3.5 Thematic map 

Figure 5 shows a thematic map composed of four quadrants, where the vertical axis 

represents the density index, which is used to measure the cohesion between nodes; The 

horizontal axis represents the centrality index, which is used to measure the correlation 

between topics. This graph utilizes the Walktrap clustering algorithm to aggregate data 

and map statistical indicators to geographical regions. Finally, an interactive theme map 

is generated through visual display. The Walktrap clustering algorithm calculates con-

nectivity between nodes based on their random walks. It uses a transition probability 

matrix to guide random walks and calculates frequency to obtain connectivity values, 

thereby identifying community structures in the network. Calculating connectivity val-

ues is a key step in thematic maps, which determines the accuracy and quality of sub-

sequent clustering. The formula is as follows: 

𝐶𝑜𝑛𝑛𝑒𝑐𝑡𝑖𝑣𝑖𝑡𝑦(𝑖, 𝑗) = 𝐶𝑖𝑗 −
(𝑘𝑖𝑘𝑗)

2𝑚
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The first quadrant in the figure represents highly mature core, important, and devel-

oped regions, including "blockchain", "internet of things", "precision agriculture", "sus-

tainable", "development", "data", etc., indicating that the advancement of technologies 

such as the Internet of Things, cloud computing, and blockchain has increased the po-

tential of digital twins in the supply chain; The second quadrant represents isolated 

topics with high maturity, such as "case study" and "smart logistics". These topics have 

developed well, but are not important to the current field and can be further developed 

into important topics. The third quadrant includes two themes: "industry" and "logis-

tics", which have not yet developed well and may be emerging or about to disappear; 

The fourth quadrant represents basic topics with low maturity and may become future 

development trends or research directions, including topics such as "barriers", "innova-

tion", "industry 4.0", "big data", etc. These are very important in this field and there is 

still a lot of research space, indicating that people will pay more attention to the chal-

lenges of big data in sustainable supply chains in the future. At the same time, "digital 

transformation", "green innovation", and "environmental performance" appear on the 

horizontal axis indicating the degree of relevance, indicating that these themes have 

been valued and have a strong correlation with other themes；And 'sustainable perfor-

mance' and 'green' appear on the vertical axis representing the level of development, 

which means that the development trend of these themes is gradually increasing and 

their attention is constantly increasing. 

 

Fig. 5. Thematic map 

4 Conclusion 

This article analyzes the relevant literature on big data and sustainable supply chain in 

the Web of Science core database using the Bibliometric package in R language. 
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Research has found that research in the field of big data and sustainable supply chain is 

in its early stages, but the annual scientific output shows a rapid growth trend. China is 

the main country in this research field. The sources of literary journals cover multiple 

disciplinary fields, reflecting the characteristics of interdisciplinary research in this 

field. The top ten highly cited articles cover topics such as green innovation, corporate 

competitive advantage, and green technology, providing theoretical and practical sup-

port for sustainable supply chain management. Through conceptual structural factor 

analysis, three different dimensions of research domain clustering were identified, in-

cluding big data applications, future development challenges, and predictive analysis. 

In addition, the theme map has identified "blockchain", "Internet of Things", and "pre-

cision agriculture" as key topics in this field, while "obstacles", "innovation", and "In-

dustry 4.0" may become the focus of future research. In summary, this study presents 

the development trends of big data and sustainable supply chain in the past two decades, 

providing important references for future research in this field. In addition, the limita-

tion of this article is that it only focuses on the core data in the WoS database, which 

may not provide comprehensive and accurate coverage. Future research should expand 

literature sources, improve research quality, and delve deeper into the impact of big 

data on sustainable supply chains. 
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