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Abstract. In the context of the “dual carbon” goals, designing and establishing
carbon accounting technologies related to carbon trading, carbon accounting, car-
bon sequestration, and carbon pricingmay significantly contribute to achieving the
goals. Financial technology (fintech) is inclusive and innovative. So artificial intel-
ligence, blockchain, cloud computing, big data analytics, and e-commerce under
its fields will help provide methods and recommendations for designing and con-
structing carbon accounting technology. This paper discusses fintech and carbon
accounting techniques, aiming to map the main countries, sources, and themes of
relevant research based on 141 articles from the Web of Science (WoS) database.
The scientific metrology analysis result shows that: scholars will pay more atten-
tion to fintech and carbon accounting technology topics. China contributed the
most to research, followed by the United States. Publication sources reflect the
interdisciplinary nature of research. The main research topics are blockchain,
cloud computing, artificial intelligence, etc. Research hotspots mainly focus on
carbon sequestration, blockchain, and carbon emissions. In short, there currently
needs to be more studies on the design and creation of carbon accounting under
financial technology. There are many factors to consider (such as practicality and
feasibility), and there is more space for development.
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1 Introduction

Cross-border cooperation in big data, Internet technology, and e-commerce is vital
in developing people-oriented technology applications [1]. From this, we can think
about how to design and build carbon accounting technologies using artificial intelli-
gence, blockchain, cloud computing, big data analytics, e-commerce platforms, fintech,
regulatory tech, and more.

Scholars have studied this. For example, use blockchain to design new carbon
accounting methods and corresponding carbon emission reduction incentives [2]; sup-
port regulators in designing digital emissions trading systems through an assessment
framework [3]; Leverage big data to track carbon pathways to determine carbon tax col-
lection [4] or establish carbon sequestration indices [5]; Case studies show that fintech
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with big data, artificial intelligence, and blockchain can better assess climate-related
financial risks and form carbon trading mechanisms [6]. In addition, according to the
evaluation of the ecological impact of green finance, it helps the construction of a carbon
trading accounting system [7]. From this point of view, financial technology provides
new ideas and empirical evidence for those who design and build carbon accounting
technology. Although this type of research is less than that of the fintech digital econ-
omy, it also stimulates fintech innovation to achieve more inclusive and sustainable
development [8].

This paper provides research on the design and construction of carbon account-
ing technology in financial technology, aiming to map relevant research based on 141
papers in the Web of Science (WoS) database. It can provide researchers with ideas as
a reference.

2 Data and Methods

To obtain literature on fintech and carbon accounting techniques, we use the following
Web of Science (WoS) advanced search query:

TS= (“Artificial intelligence”OR “AI”OR“blockchain”OR “cloud computing”OR
“big data” OR “e-commerce” OR “financial technology” OR “FinTech” OR “regulatory
technology”) AND TS= (“carbon accounting” OR “carbon sequestration” OR “Carbon
trading” OR” Carbon Pricing” OR” Emissions Trading” OR “Carbon tax”).

A total of 141 articles (including SCI-EXPANDED, SSCI.) were collected on
02.02.2023. Use VOSviewer and bibliometric for mapping.

3 Research Findings

This paper presents research trends,main countries, sources, and author keywords related
to the topic for data and visual analysis.

3.1 Annual Scientific Production and Related Statistics

As Fig. 1 shows, only a small number of articles were published in 2006. Volume fluctu-
ations increased slowly between 2011 and 2016. Since 2016, the number has increased
significantly year by year. The largest increase was seen in 2020–2022, and the upward
trend is likely to continue. The relevant statistics of these 141 papers are listed in Table 1.

3.2 Main Countries and Sources

In Fig. 2, “AU” is the author, “AU_CO” is the author’s country, “SO” is the source of pub-
lication, and the line thickness indicates the quantity. The figure shows the relationship
between authors, countries, and publication sources. Authors from different countries
conduct cooperative research exchanges, most of which are Chinese authors. China has
contributed the most to the United States, Germany, India, United Kingdom, Canada,
Korea, Spain, Australia, and France. It shows that China has paid more attention to
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Fig. 1. The number of articles

Table 1. Related statistics

Number of Results Found 144

Total Times Cited 2332

Average Citations per Term 16.54

H-index 24

climate and carbon emissions research in financial technology. It reflects China’s hope
to seek solutions in frontier fields to achieve the “dual carbon” goal. Sustainability has
the most significant number of publications among the publishing sources. There are
relevant studies in industry, energy, computers, climate, and other aspects, reflecting the
characteristics of multidisciplinarity. The countries in the chart are covered in almost all
of these areas (Fig. 3).

Fig. 2. Three-Fields Plot
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Fig. 3. Thematic evolution map

3.3 Main Theme

Use topic analysis with Bibliometrix. Figure 2 shows the growing importance of
blockchain, which not only encompasses the carbon footprint for 2006–2020 but also
dominates the period 2021–2023. Furthermore, cloud computing cannot be underesti-
mated. This is followed by carbon emissions, artificial intelligence, climate change, and
machine learning.

Using network centrality measures, thematic maps distinguish the centrality (x-axis)
and density (y-axis) of themes (topics or keywords here), as shown in Fig. 4. The common
interpretation consists of four quadrants of themes: motor theme (at the first quadrant,
indicating that there have been excellent or important developments), niche theme (at
the second quadrant, indicating well-established but less critical), basic theme (at the
fourth quadrant, important but undeveloped), and emerging-declining-theme (at the third
quadrant, underdeveloped or just emerging or about to disappear).

Figure 4 shows that the concepts of blockchain technology, machine learning, cloud
computing [9], artificial intelligence [10], etc., have been relatively more developed.
In contrast, concepts such as carbon trading, carbon accounting, blockchain, big data,
etc., are still important but not fully developed as part of a more systematic conceptual
framework. Topics such as carbon tax policy, technological innovation, etc., can be
further developed to become well-developed topics, moving away from simple niche
areas. In addition, if carbon accounting is well developed, topics such as climate policy
and carbon pricing are expected to be important.

3.4 Analysis of Author Keywords

To explore how research concerns and topics are interrelated, Fig. 5 shows a co-
occurrence network of author keywords, and we identify three clusters. The red cluster
(carbon sequestration) mainly explores how to significantly contribute to global climate
change mitigation through carbon sequestration and storage [11, 12] in terms of service,
storage, climate change, etc. The blue cluster (blockchain) consists of reduction, carbon
market, transaction, and transparency. The literature mentions the use of blockchain
technology to assist in recording carbon transaction data [13] and pricing and to make
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Fig. 4. Thematic map

Fig. 5. A map based on author keyword co-occurrence network: clustered outcomes

case studies [14] on them. Green cluster (carbon emission) includes keywords such as
carbon tax, energy consumption, carbon footprint, consumer, government, parameter,
and so on. Climate change caused by carbon emissions has attracted the government’s
attention. Carbon footprint tracking carbon emissions and the emergence of carbon taxes
can effectively control carbon emissions, which deserves the attention of researchers.

4 Conclusion

This study analyzes the literature on financial technology and carbon accounting tech-
nology. The results of the scientific econometric analysis show that: Scholars’ attention
to fintech and carbon accounting technology is on the rise; the research results of China
and the United States are more prominent; the dispersion of the sources of major pub-
lications reflects the multidisciplinary nature; research topics on blockchain and cloud
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computing received more attention during 2021–2023, but blockchain was underdevel-
oped in some conceptual frameworks. In addition, scholars’ research hotspots include
carbon sequestration, blockchain, and carbon emissions. For example, carbon seques-
tration significantly contributes to mitigating global climate change; blockchain can be
used to create transparent and immutable carbon emission trading records; carbon use
and carbon tax collection under the influence of carbon emissions.

In general, scholars will generally pay more and more attention to the research of
financial technology and carbon accounting technology. Chinese scholars have explored
financial technology solutions to achieve carbon peak and carbon neutrality. So China
has contributed the most to the research of financial technology and carbon accounting
technology. Fintech has an enormous scope of research on the design and establishment
of carbon accounting technology. The practicality and feasibility of carbon accounting
technology should also be considered, so in-depth research is still needed.

Acknowledgements. The APC was funded by the Department of Education of Guangdong
Province, grant number 2022ZDJS121, titled “Roadmapping for Precision-Decarbonization”.

References

1. C. L. Pan, Y. Liu and Y. C. Pan, Research on the status of e-commerce development based on
big data and Internet technology, in International Journal of Electronic Commerce Studies,
volume 13, 2ed. Art., 2021, doi: https://doi.org/10.7903/ijecs.1977.

2. W. Hua and H. Sun, A Blockchain-Based Peer-to-Peer Trading Scheme Coupling Energy
and Carbon Markets, in 2019 International Conference on Smart Energy Systems and
Technologies (SEST), 2019, pp 1–6. doi: https://doi.org/10.1109/SEST.2019.8849111.

3. R. Mandaroux, C. DongandG. Li, A European Emissions Trading System Powered by Dis-
tributed Ledger Technology: An Evaluation Framework, Sustainability, volume 13, 4th, Art.,
2021, doi: https://doi.org/10.3390/su13042106

4. W. Yu, T. Wang, Y. Xiao, J. Chen and X. Yan, An Urban System Optimization Model Based
on CO2 Sequestration Index: A Big Data Analytics Approach. https://www.mdpi.com/2071-
1050/11/18/4821.

5. Vasile Dogaru, Claudiu Brandas and Marian Cristescu, Can Fintech Promote Sustainable
Finance? Policy Lessons from the Case of Turkey. https://www.mdpi.com/2071-1050/14/19/
12414.

6. Orkun Bayram, Isilay Talay and Mete Feridun, Can Fintech Promote Sustainable Finance?
Policy Lessons from the Case of Turkey. https://www.mdpi.com/2071-1050/14/19/12414.

7. Chenghao Sun, The correlation between green finance and carbon emissions based on
improved neural network. https://link.springer.com/article/https://doi.org/10.1007/s00521-
021-06514-5.

8. Z. Xu, H.-T. Liao, C.-L. Pan and W. Mo, Exploring the Research Fronts of Fintech: A
Scientometric Analysis, in 5th International Conference on Financial Innovation and Eco-
nomic Development (ICFIED 2020), 2020, pp 5–11. doi: https://doi.org/10.2991/aebmr.k.
200306.002.

9. M. Shang and J. Luo, TheTapioDecouplingPrinciple andKeyStrategies forChangingFactors
of Chinese Urban Carbon Footprint Based on Cloud Computing, in International Journal of
Environmental Research and Public Health, volume 18, 4th, Art.,2021, doi: https://doi.org/
10.3390/ijerph18042101.

https://doi.org/10.7903/ijecs.1977
https://doi.org/10.1109/SEST.2019.8849111
https://doi.org/10.3390/su13042106
https://www.mdpi.com/2071-1050/11/18/4821
https://www.mdpi.com/2071-1050/14/19/12414
https://www.mdpi.com/2071-1050/14/19/12414
https://doi.org/10.1007/s00521-021-06514-5
https://doi.org/10.2991/aebmr.k.200306.002
https://doi.org/10.3390/ijerph18042101


Design and Construction of Carbon Accounting Techniques 1295

10. Norhuda Abdul Manaf, Dia Milani and Ali Abbas, An intelligent platform for evaluating
investment in low-emissions technology for clean power production under ETS policy, in
Journal of Cleaner Production, volume 317, pp 128362, 2021, doi: https://doi.org/10.1016/j.
jclepro.2021.128362.

11. G. Baiamonte, L. Gristina, S. Orlando, S. S. Palermo andM.Minacapilli, No-Till Soil Organic
Carbon Sequestration Patterns as Affected by Climate and Soil Erosion in the Arable Land of
Mediterranean Europe, in Remote Sensing, volume14, 16th, Art., 2022, doi: https://doi.org/
10.3390/rs14164064.

12. J. M. M. Yancho, T. G. Jones, S. R. Gandhi, C. Ferster, A. Lin and L. Glass, The Google
Earth Engine Mangrove Mapping Methodology (GEEMMM), in Remote Sensing, volume
12, 22nd, Art., 2020, doi: https://doi.org/10.3390/rs12223758.

13. X. Zhong, Y. Liu, K. Xie and S. Xie, A Local Electricity and Carbon Trading Method for
Multi-Energy Microgrids Considering Cross-Chain Interaction, in Sensors, volume 22, 18th,
Art., 2022, doi: https://doi.org/10.3390/s22186935.

14. F. Zhao and W. K. (Victor) Chan, When Is Blockchain Worth It? A Case Study of Carbon
Trading, in Energies, volume 13, 8th, Art., 2020, doi: https://doi.org/10.3390/en13081980.

Open Access This chapter is licensed under the terms of the Creative Commons Attribution-
NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/),
which permits any noncommercial use, sharing, adaptation, distribution and reproduction in any
medium or format, as long as you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license and indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative
Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.

https://doi.org/10.1016/j.jclepro.2021.128362
https://doi.org/10.3390/rs14164064
https://doi.org/10.3390/rs12223758
https://doi.org/10.3390/s22186935
https://doi.org/10.3390/en13081980
http://creativecommons.org/licenses/by-nc/4.0/

	Design and Construction of Carbon Accounting Techniques in FinTech: A Scientometric Analysis
	1 Introduction
	2 Data and Methods
	3 Research Findings
	3.1 Annual Scientific Production and Related Statistics
	3.2 Main Countries and Sources
	3.3 Main Theme
	3.4 Analysis of Author Keywords

	4 Conclusion
	References




