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Abstract
$rtificial ,ntelligence has emerged as a transformative force across various sectors. ,t drives 
efficiency and innovation while making a maMor contribution to sustainability initiatives. 7his 
study presents a comprehensive bibliometric, informetric, and science mapping investigation 
of sustainability and artificial intelligence. 8sing data from the 6copus database �����±�0��� 
and analysed through %iblioshiny supported by 5 programming� the study identifies key 
publications� inÀuential authors� and emerging themes. )indings reveal how $, technologies 
contribute to achieving environmental, economic, and social sustainability goals through 
data-driven and intelligent practices. By mapping the intellectual structure and evolution of 
this interdisciplinary field� the study provides valuable insights for policymakers� scholars� 
and manufacturing organizations to advance sustainable innovation and strategic decision-
making.

Keywords: Sustainability, Artificial Intelligence, Digital transformation, Bibliometrix 
analysis, Biblioshiny
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1. Introduction
The current wave of technological transformation indicates that innovation is 
advancing at an accelerating pace; as technologies grow more capable, the rate 
of their future development increases correspondingly. (Klarin, 2023). The 
key drivers of this rapid transformation include artificial intelligence �$,�� big 
data, and robotics. As a result of this technological evolution, AI’s capabilities 
have grown significantly� leading to the emergence of new applications across 
sectors. Although AI is already embedded in nearly every aspect of society, 
many people remain unclear about its true nature and scope. Consistent 
with this rapidly changing landscape, leading institutions and enterprises are 
developing technologies that advance the concept of AI as a catalyst for the 
evolution of Industry 5.0 (El Namaki, 2018). Also, sustainability has become 
a crucial phenomenon in the economy, targeting carbon footprint reduction 
and enhancing resource efficiency �*reif� �0�3�. &ontinuous climate change 
and environmental degradation have made it a top priority (Kimmig, 2023). 
Luo (2022) conducted a bibliometric study on the use of AI in smart building 
technologies, underscoring its role in enhancing environmental sustainability 
and resource efficiency. The study concluded that AI-based systems 
significantly improve energy management and operational performance� 
making them valuable for future sustainable building practices. Also, Saeidnia 
et al. (2024) conducted a systematic review on AI-enhanced scientometrics 
and bibliometrics, illustrating how AI itself is transforming methods for 
scholarly evaluation and trend analysis. AI’s potential to monitor and lessen 
deceptive sustainability claims in corporate reporting is also highlighted by 
research by 0oodaley and 7elukdarie ��0�3�. (ven if research in this field has 
expanded quickly since 2018, there are still plenty of chances to incorporate 
interdisciplinary cooperation, policy development, and ethical issues into 
AI-driven sustainability studies.

This study includes a bibliometric analysis to identify the main research trends 
and direct future scholars in response to ongoing changes in the economic 
environment. Authors discovered few papers that used Biblioshiny to perform 
a thorough bibliometric analysis. As a result, the author chose this work for 
a bibliometric analysis. Here in this study, the outline of the paper decides as 
follows: First part consist of the objectives and methodology of the research. 
Following by the theoretical background and then the year wise analysis on the 
topics, then to author collaboration, network collaboration along with the co-
coupling also has been discussed in the paper. The objectives of this paper are to 
map the research in scientific way to determine the role of artificial intelligence 
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(AI) in accomplishing environmental, economic, and social sustainability goals 
by utilizing AI technologies and sustainable practices  
identify the most inÀuential author and papers.

By taking into consideration above objectives, authors referred to use 
Bibliometric analysis. This study included 1355 papers extracted on 31 July 
2024 in total, which are extracted from the Scopus database by putting he word 
³$rtificial ,ntelligence´ and ³6ustainability´ in the search bo[. 7he papers 
extracted has been limited to English language and only journals. The Scopus 
database was deemed under investigation since it contained the greatest level of 
authenticity. The time span considered here was from 1997 till 31st July 2024. 
Biblioshiny software has been used to analysis the data.

��� 6cientific CoOOaEoration $naOysis
$ scientific collaboration analysis was carried out to determine the most 
important relationships between the actors (i.e., authors and countries). In 
many research areas� scientific collaboration analysis is employed e[tensively 
to determine the social structure of the field.

1.2 Science Mapping 
“Science mapping is a spatial representation of the relationships between 
individual papers or authors, as well as between disciplines, fields, and 
specializations”(Fusco et al., 2020) . Science mapping is carried out with the 
help of co- word and co-coupling.

2. Theoretical Background
$ review of recent literature highlights the growing significance of ,ndustry �.0� 
artificial intelligence �$,�� sustainability� and digital transformation in modern 
industrial and business environments. Grief et al. (2024) employed a SWOT 
framework to evaluate AI’s role in promoting environmental sustainability, 
offering a strategic perspective distinct from traditional review studies. 
Ipkovich et al. (2024) proposed a model integrating network science and AI-
based life cycle management for sustainability planning. Their study utilized 
structural equation modeling (SEM) to address challenges of adaptability and 
effective decision-making in sustainability strategies. Bajic Bojana et al. (2024) 
emphasized that although Industry 4.0 focuses on smart manufacturing, it lacks 
human-centric considerations. To bridge this gap, they introduced the concept 
of human–cyber–physical systems (HCPS) to enhance collaboration between 
humans and technology. Similarly, Klarin et al. (2024) underlined the need to 
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embed professionalism and ethical conduct in AI systems and developers to 
ensure responsible implementation. The reviewed studies applied theories such 
as the Technology Acceptance Model (TAM), Resource-Based View (RBV), 
Dynamic Capability Theory, and Sustainable Development Theory. Overall, the 
theoretical insights underscore how technological advancements can align with 
sustainable and ethical business models, shaping the foundation for responsible 
digital transformation.

3. Results: 

��� 6cientific CoOOaEoratiYe $naOysis

3.1.1 The Main Description of the Study

Table1 describes the main information of this study. The study included 1355 
documents with the time span 1997-2024 and annual growth rate of the above 
topic is 25.53.

Table 1: Main Information about Data

Description Results

Timespan 1997:2024

Sources (Journals, Books, etc) 722

Documents 1355

Annual Growth Rate % 25.53

Document Average Age 1.72

Average citations per doc 14.5

References 0

Document Contents  

Keywords Plus (ID) 6732

Author’s Keywords (DE) 4649

AUTHORS  

Authors 5023

Authors of single-authored docs 158

Authors Collaboration  

Single-authored docs 164

Co-Authors per Doc 4.18

International co-authorships % 36.9

Document Types  

Article 1355

(Source: Author’s own contribution)
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����� $nnXaO 6cientific ProdXction

7he trend on the relevant issue is displayed by $nnual 6cientific 3roduction �see 
fig.��. ,t illustrates the genesis of the idea of artificial intelligence. $ccording to 
it� sustainability and artificial intelligence were both introduced to the market 
in 1997, but at that time, people did not give them much thought. However, 
starting in 2017, awareness of the concepts has grown, and after COVID-19, 
they will be given top priority as more people realize the value of sustainability 
for society. The government has also taken several steps to achieve sustainability 
and reduce carbon emissions as much as possible.

)ig��: $nnXaO 6cientific ProdXction year Ey year anaOysis

(Source: Author’s own contribution)

3.1.3 Average Citations per year: 

Figure 2 shows the average number of citations for the publications each year. 
,t is evident that the year �0�0 had the most citations� indicating that artificial 
intelligence and sustainability were the main topics of research at that time. Both 
concepts’ trends saw a dramatic rise in 2020, but they also saw severe declines 
in the years that followed, with the current trends continuing the downward 
trajectory. 
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Fig.2: Average Citations per year

(Source: Author’s own contribution)

3.1.4 Three Field Plot 

7he three-tier strategy� or three field plot �see fig.3� is based on the authors¶ 
keywords, nations, and subjects of their individual studies. It showed how these 
three has been connected. The graph has indicated that Chinese and Indian 
authors has been produced most of the publications on these subjects. China 
has played the role of main actor. 7he terms artificial intelligence� machine 
learning, big data, sustainable development, digitalization, industry 4.0, Internet 
of Things, innovation, digital transformation, Chat GPT, and block chain has 
been most frequently used by the writers. 

$ significant number of &hinese authors has discussed $,� machine learning� 
and sustainable development. Indians has less concerned with in blockchain 
and more interested in the ideas of sustainable development and digital 
transformation. 0ost of the studies has been talked about sustainability� artificial 
intelligence and digital transformation. 
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Fig. 3: Three Field Plot

(Source: Author’s own contribution)

3.1.5 Most Cited Sources

Figure 4 shows the sources that are most relevant out of the 723 total sources. 
The most pertinent publications for the reference papers have been depicted in 
the fi gure. 7he study¶s theme� ³6ustainability�´ is what the most papers published 
in the Journal of Switzerland were about. IEE access is followed by the Journal 
of Cleaner Production (impact factor 9.7), Heliyon, and AI and Society. The 
focus of the journals is the study’s central theme.

Fig. 4: Most Relevant Sources

(Source: Author’s own contribution)
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3.1.6 Most Relevant Author

Figure 5 shows the names of the authors who contributed maximum towards this 
filed. 2ut of �0�� authors the figure contains the list of only �0 authors. :ang 
X contributed 11 articles with Articles Fractionalized as 2.28809523809524. 
The fractionalized frequency implies equal shares among all co-authors of 
the associated publications, thereby quantifying each author’s individual 
contribution �:ei 	 -iang� �0�3�. 7his author is followed by :ang < with the 
same number of articles with articles fractionalised as 2.43134920634921. The 
subsequent authors are Kumar A with 10 article, Gupta S. with 9 articles, Liu 
Y., Gehlot A., Singh R. etc.

Fig. 5: Most Relevant Authors

(Source: Author’s own contribution)

3.1.7 Corresponding Author’s Countries

Figure 6 represents corresponding author’s countries. Here, SCP means Single 
Country publication and MCP means multiple countries publications. Figure 
describes which country contributes maximum towards this topic and their 
national and international collaboration also. ,t is clear from the figure that &hina 
contributed maximum towards this topic where the single country publication 
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is 98 and multiple country publication is 48. India in the same line has the data 
85 and 40 followed by USA with 92 and 11. The other countries line up here are 
UK, Korea, Italy, Australia, Germany, Saudi Arabia, Spain, Malaysia, Canada, 
France, Netherlands, Poland, Finland etc. 

Fig. 6: Corresponding Author’s Countries

(Source: Author’s own contribution)

����� CoXntry 6cientific ProdXction

)igure � shows the county scientific production on the topic of artificial 
intelligence, sustainability and allied related topics. Here, India is at top position 
with the frequency of 594 followed by China 572, then USA 570 and UK 315 
and so on. In this study, countries and authors were considered as units of 
analysis (Fusco et al., 2020).

3.1.9 Country Production Over Time

Table 2 displays the total amount of each country’s contribution to the writing 
of articles on the same topics. The largest contributors are the United States, 
China, and India. The table shows that, following COVID, India has embraced 
these themes at the quickest pace of adoption.
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)ig� �: CoXntry 6cientific ProdXction

(Source: Author’s own contribution, Different shades of blue indicate different productivity rate: 
dark blue = high productivity; grey = no articles)

Table 2: Sum of Country Production from the time-period 1997-2024

China India Italy U. U6$

1997-2024 1324 1272 801 884 2724

Growth rate after COVID 1117.021 2021.429 461.3636 826.4706 277.4834

(Source: Author’s own Contribution)

The production by country over time is clearly shows that China’s interest in 
these topics began to increase in �0�0 only �see fig.��. 2ther countries began 
to show interest later in 2014, and the number of publications on these topics 
peaked in 2020.

Fig. 8: Country Production over time

(Source: Author’s own contribution)
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3.2 Informetric Analysis

� ���� )reTXentOy Used :ord 

Table 3, Figure 9 and Figure 10 illustrate the word frequency analysis of the 
publications reviewed for the literature study. The analysis reveals that artifi cial 
intelligence (frequency = 436) emerged as the most dominant term, indicating 
its centrality in the research discourse. This was followed by other prominent 
terms such as Industry 4.0, machine learning, and sustainability (frequency 
= 330). The word cloud generated using Biblioshiny visually supports these 
results, emphasizing the prevalence of artifi cial intelligence and sustainability 
as recurring themes across the reviewed literature. The graphical representation 
aids in identifying the thematic concentration areas and reÀ ects the growing 
research interest in the integration of artifi cial intelligence with sustainable 
industrial practices. 

TaEOe �: )reTXentOy Used :ord

Words Occurrences
artifi cial intelligence 436
sustainability 330
machine learning 112
ai 93
artifi cial intelligence �ai� 82
deep learning 58
industry 4 0 46
sustainable development 43
internet of things 38
blockchain 34

(Source: Author’s own contribution)

)ig� �: )reTXentOy Used :ord
(Source: Author’s own contribution)
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)ig� ��: )reTXentOy Used :ord- :ord COoXd

(Source: Author’s own contribution)

3.2.2  Co-Word Networking 

Co- Word Networking is the enhancement by mining the semantic information 
from co-word networks (Fusco et al., 2020). Results also show there is much 
connection between the words artificial intelligence and sustainable development 
�see table � and fig.��� 7here are three groups� �st in pink circle, second one 
in purple and third one is in black. Group 1 represents the high connectedness 
among the words.

Table 4: Co-Word Networking

Node Cluster Betweenness Closeness

artificial intelligence 1 208.549971 0.02040816

sustainable development 1 253.76038 0.02040816

sustainability 1 62.8212452 0.01960784

machine learning 1 24.4972045 0.01923077

decision making 1 21.4229527 0.01886792

climate change 1 2.33804283 0.01449275

innovation 1 0.71688392 0.01234568

algorithm 1 1.69463702 0.01408451

environmental impact 1 1.63517859 0.01369863

smart city 1 0.87500815 0.01333333

sustainable development goal 1 0.144157 0.01176471

environmental sustainability 1 1.52756539 0.01408451

optimization 1 0.32082363 0.01282051

risk assessment 1 0.73857722 0.01282051

water management 1 0.45706551 0.01265823

internet 1 0.70501694 0.01265823

artificial neural network 1 0.09749416 0.01190476

carbon footprint 1 0.22946158 0.01234568

economic and social effects 1 0.82136492 0.01315789

economics 1 0.63381643 0.01333333

(Source: Author’s own contribution)
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7able � displays important terms from research on sustainability and artificial 
intelligence, emphasizing their roles and impact in the co-word network. A strong 
thematic group is formed by the fact that all terms are part of a single cluster. 
Measures like betweenness and closeness centrality show how important each 
phrase is in relation to others. $rtificial intelligence and sustainable development 
have high betweenness values, indicating that these ideas serve as key links 
that connect many issues within the area. In a similar vein, their high closeness 
centrality suggests that they are strongly connected to other terms, indicating 
that they have a significant impact on the direction of study. (ven if they are 
less central, other words like environmental sustainability, climate change, 
machine learning, and decision making are important sub-themes that add to 
the larger conversation. Figure 11 shows strong thematic group in in AI and 
sustainability research.

Fig. 11: Co-Word Networking

(Source: Author’s own contribution, here, different colours shows different groups, and these circles 
made with the help of MS- paint)
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3.3 Science Mapping

3.3.1 Author Collaboration Network

&o-authorships� which are among the most well-established types of scientific 
collaboration� are linked together in a social network called the ³scientific 
collaboration network.”(Durugbo, 2016). Table 5 shows the author collaboration 
network.

Table 5: Author Collaboration network

Node Cluster Betweenness Closeness

wang x 1 267.833333 0.00970874

wang y 1 147.633333 0.00862069

liu y 1 0 0.00813008

li m 1 8.9 0.00793651

zhang y 1 0 0.00641026

chen y 1 34.9166667 0.00740741

wang f-y 1 37.4 0.00833333

ali m 1 84 0.00714286

chen l 1 3.58333333 0.00675676

huang s 1 0 0.00684932

liu j 1 1.5 0.00613497

wang j 1 0 0.00769231

wang p 1 36.2333333 0.00793651

kumar a 2 267.858571 0.00869565

gehlot a 2 0.64 0.00714286

singh r 2 0.64 0.00714286

akram sv 2 0.64 0.00714286

kumar r 2 0 0.00704225

agrawal r 2 0 0.00699301

(Source: Author’s own contribution)

Table 5 illustrates the author collaboration network in AI and sustainability 
research, showing how closely researchers are connected. High betweenness 
values, such as those for Wang X and Kumar A, indicate these authors act as key 
connectors within the network. &loseness values reÀect how efficiently authors 
can interact with others� highlighting central figures who inÀuence collaboration 
and knowledge sharing in the field.
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Fig 12: Author Collaboration network

(Source: Author’s own contribution, Bibliometric software attributes different colour to each cluster)

The co-citation network’s visual depiction reveals the existence of several 
linkages and bridges—nodes—that link the two clusters (Durugbo, 2016) (see 
fi g.���. )igure �� shows nine clusters� each of which represents a group of 
authors with similar interests. They talked about similar ideas. 

3.3.2 Keywords Occurrences

Fig 13: Keyword Occurrences
(Source: Author’s own contribution)
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7he analysis of keyword occurrences identifies the most freTuently used terms 
within the selected body of literature. (ach keyword represents a significant 
concept or topic discussed in the publications. By calculating the number of 
times a keyword appears, it becomes possible to determine the dominant themes 
and focal areas of research in the field which is shown by fig.�3

3.3.3 Collaboration Analysis

Considering several levels of aggregation, this analysis offers a summary of 
scientific collaboration and research communities. 1ations and writers were 
considered as units of analysis in this research �<an (� 'ing <� �0��� �see fig.���

Fig.14: Collaboration Analysis 
(Source: Author’s own contribution)

4. Discussions

This bibliometric analysis represents a comprehensive picture, information of the 
structure and the development of the AI and sustainability both together in the 
world. Although there have been numerous numbers of papers available on this 
topic but from best of our knowledge this one is the one and unique contribution 
in the field of $, and 6ustainability. 7he paper highlights the change in the trend 
of usage of artificial intelligence� and one can enthusiastically use $, to achieve 
sustainability. The different collaboration of different authors is also illustrated 
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through different graphics. The article fragmentation and network coupling are 
used to discuss the scenario in detail.

Overall, this field is progressing, but not yet saturated. AI has already 
demonstrated its capability to reduce environmental footprints, optimize systems, 
and support data-driven sustainability planning. Yet, challenges remain — 
especially regarding ethical deployment, transparency, and policy alignment. 
If upcoming research focuses on bridging technical innovation with social 
responsibility, the impact of AI on sustainability can move beyond conceptual 
discussions and translate into measurable real-world benefits.

5. Conclusion
This review and mapping of research from 1947 to 2024 shows how far the 
world has come in connecting artificial intelligence with sustainability²and 
how much potential still lies ahead. Over the years, what began as scattered 
technological experiments has gradually shaped into a focused research 
area where AI is viewed not just as a digital tool, but as a partner in solving 
environmental challenges. The study’s bibliometric approach proved to be quite 
helpful in examining and presenting a thorough picture and detailed information 
sustainability and artificial intelligence� particularly about ,ndustry �.0 and 
digital transformation.

There are certain limits to the paper, primarily related to the methodological 
choices made. Due to the paucity of time, author considered the concept of 
sustainability and $, in general not in the specific reference. &ompared to 
qualitative methods, bibliometric methods are objective and repeatable, but they 
also imply a less thorough knowledge. The most cited references, for instance, 
are displayed by the citation and co-citation analyses, but the purpose of the 
citation is not disclosed.

.eeping limitations aside this study contributes much in the field of sustainability. 
The majority of the theoretical and even fewer empirical research on this subject 
employs a mono-dimensional approach. Overall, this study contributes towards 
a valuable resource for the policy makers, scholars, manufacturing units etc
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