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ChatGPT and Bard (now known as Gemini) are becoming indispensable resources for researchers, academi-
cians and diverse stakeholders within the academic landscape. At the same time, traditional digital tools
such as scholarly databases continue to be widely used. Web of Science and Scopus are the most extensive
academic databases and are generally regarded as consistently reliable scholarly research resources. With
the increasing acceptance of artificial intelligence (Al) in academic writing, this study focuses on understand-

Key_ Wo,rds,: . ing the reliability of the new Al models compared to Scopus and Web of Science. The study includes a biblio-
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ChatGPT metric analysis of green, sustainable and ecological buying behaviour, covering the period from 1 January
Bard 2011 to 21 May 2023. These results are used to compare the results from the Al and the traditional scholarly
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databases on several parameters. Overall, the findings suggest that Al models like ChatGPT and Bard are not

yet reliable for academic writing tasks. It appears to be too early to depend on Al for such tasks.
© 2024 The Author(s). Published by Elsevier Espaiia, S.L.U. on behalf of Journal of Innovation & Knowledge.
This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/)

Introduction

Artificial intelligence (Al) significantly impacts innovation by
allowing organisations and individuals to operate more efficiently in
the digital era (Obreja et al., 2024). OpenAl has devised a type of Al
language model known as GPT (generated pre-trained transformer)
technology (Bozi¢ & Poola, 2023). OpenAl launched ChatGPT in
November 2022, and this Al-based application has revolutionised
how people think, behave and live in today’s world (Paul et al., 2023).
ChatGPT has been noted to surpass typical bots and voice assistants
already in the market in several ways (George & George, 2023). It has
rapidly grown in popularity and is quickly becoming an indispensable
tool for many professionals (Gupta et al., 2023; Sohail et al., 2023).
Although people have started using it widely, consumers are some-
times hesitant regarding the reliability of Al models (Ghazwani et al.,
2022). These Al models can answer virtually any question, but how
reliable is the information provided?

ChatGPT is based on the NLP (natural language processing) model,
a computer-assisted analytical technique for electronically evaluating
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and understanding human language. It enables scholars to extract
useful insights while rapidly eliminating time-consuming computa-
tional labour (Kang et al., 2020). The NLP models may sometimes
yield false or misleading information because they generate text that
is not based on facts (Johnson, 2022). A previous study suggested that
its functionality depends only on the input it receives without consid-
ering the overall situation; it generates output that may adversely
impact the user (Sifat, 2023). Bard (known as Gemini since 2024),
developed by Google, is an experimental chatbot driven by the
LaMDA (Language Model for Dialogue Applications) large language
model, which acts similarly to OpenAl's widely successful ChatGPT
generative large language model but with the added functionality of
interacting with Google search (King, 2023). LaMDA is a transformer-
based model that Google developed in 2017 as a machine-learning
advancement (Bard FAQ, n.d.).

Al models like ChatGPT and Bard assist teachers and educators by
analysing data on students’ performance and behaviour, detecting
areas where students may be struggling, providing individualised
suggestions for improvement, supporting adaptive learning and pin-
pointing areas that need improvement (Alqgahtani et al., 2023). These
Al models can produce, categorise and summarise text with a high
degree of coherence and correctness (OpenAl, 2023). Al models can
also provide personalised learning plans by considering customised
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learning styles, interest areas and objectives to better engage stu-
dents (Paranjape et al., 2019). Another potential relevance is support-
ing students by influencing their behaviour and improving their
learning performance (Lim et al., 2023). Previous studies suggest that
Al can help with acquiring information and writing assignments like
codes, essays, poems and scripts (Chatterjee & Dethlefs, 2023; Zhai,
2022). Furthermore, they can support journal editors by managing
their routine tasks, organising submissions, addressing related
queries and so on (Algahtani et al., 2023). Although human judgment
and human resource (HR) tasks rely on human skills and their input,
companies are digitising and integrating more of their operations
using Al (Li et al., 2023). Al tools (ChatGPT and Bard) are large lan-
guage models (LLMs) that may provide rational replies though may
not be accurate regarding facts (Ahmed et al., 2024).

In this study the researchers have explored the performance of Al
models (ChatGPT and Bard) in academic writing. Specifically, a biblio-
metric analysis has been performed on the topic of green buying
behaviour, which has emerged as an influential area of research. As is
well-documented, rising temperatures and environmental degrada-
tion have become some of the most severe existential threats to
humans in recent years (Druicd et al., 2022). A previous study has
revealed that consumption patterns play a significant role in protect-
ing the environment (Baloch et al., 2019). Therefore, it is crucial for
researchers worldwide to investigate the relationship between natu-
ral resource availability and the pace of environmental degradation.
This research aims not only to help combat global environmental
issues but also to encourage a shift towards greener and more sus-
tainable practices (Muhammad et al., 2021). Environmental concerns
are linked to changes towards a sustainable and green consumer par-
adigm (Alagarsamy et al., 2021). Responsible consumers have shown
a positive response to green products, namely recyclable and refur-
bished goods, which can help reduce pollution and address the crisis
related to environmental degradation (Sun et al., 2022). Green con-
sumption behaviour (GCB) is a relatively new and potentially lucra-
tive study area (Druicd et al, 2022). Researchers have explored
several areas, including GCB and eco-labelling on products (Baier et
al., 2020), government regulations and GCB (Yang et al., 2023, 2022),
airborne pollution and GCB (Zhang et al., 2019), gender and GCB (Li
et al.,, 2023) and advertisements and GCB (Yang et al., 2015).

Bibliometric research has grown remarkably in the last two deca-
des (Donthu et al., 2021a). Several researchers have undertaken
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bibliometric analyses in the area of green behaviour, covering topics
such as trends in green consumer research (Haba et al., 2023), the
role of big data in sustainable consumption and in predicting cus-
tomer buying patterns (Chandra & Verma, 2023), Muslim travellers’
attitudes in India towards halal tourism (Rehman & Aisha, 2023) and
the consumption patterns of slow fashion consumers (Domingos et
al., 2022), to the creation of the new PSICHE framework (Product-
related factors, Social influences, Individual factors, Concerns about
the environment, Habits and Emotions), sustainable consumption
(Nascimento & Loureiro, 2022) and thematic evolution in sustainable
consumption (Araujo et al., 2021).

ChatGPT and other Al models have been widely adopted in both
academia and the organisational world. Data shows that ChatGPT
required only five days to reach 1 million users (Fig. 1). In 2023 it was
reported that ChatGPT had over 100 million users, over 15 % of which
are users from the United States (Duarte, 2023). The widespread
acceptance of ChatGPT, including within the academic research com-
munity, raises a pressing question about the reliability of content
generated by Al models.

As the academic community increasingly uses Al models in aca-
demic writing (Sifat, 2023), this study aims to explore the reliability
of these models for various stakeholders. The current paper is based
on a comparative analysis of a bibliometric study using two tradi-
tional scholarly databases, namely Web of Science (WoS) and Scopus,
and the widely used Al models ChatGPT and Bard. Bibliometric
research has been criticised for lacking critical insights, as researchers
mostly conduct descriptive analyses that track citations, journals and
authors, with no actual purpose in mind (Breslin & Bailey, 2020). A
study reveals that the aforementioned critique has intensified due to
an insufficient understanding of bibliometric research among acade-
micians, including researchers, reviewers and editors (Mukherjee et
al.,, 2022). Several studies indicate that Als are unreliable (Sedaghat,
2023; Farhat et al., 2023; Hill-Yardin et al., 2023; Qadir, 2023; Shan
et al.,, 2021). Some studies have undertaken a comparative review of
the performance of different Al models and have found inconsistent
results (Ahmed et al., 2024; Daragel et al., 2024; Hieronimus et al.,
2024).

In the present study bibliometric analysis has been applied to
green buying behaviour in order to conduct a comparative analysis of
ChatGPT and Bard. The following research questions (RQs) are
addressed:

Time taken to reach 1 million users
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Fig. 1. Time taken (in days) to reach 1 million users of ChatGPT.
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RQ1: How well do the Al models (ChatGPT and Bard) perform in a
task related to academic writing?

RQ2: Is the content generated by the Al models (ChatGPT and Bard)
reliable?

RQ3: Do the Al models (ChatGPT and Bard) yield similar or accurate
results to reliable databases like Scopus and Web of Science?

Methodology
Data collection

The bibliometric method is valuable for literature reviews as it
helps researchers identify influential works and map the research
field objectively and without bias (Mukherjee et al., 2022). Its
thorough and methodical approach makes bibliometric analyses
particularly useful in evaluations related to sustainability (Azmat
et al.,, 2023). The research methods used in this study involve var-
ious analytical techniques, including statistical, comparative, bib-
liometric, analytical, structural and graphical analysis. These
analyses were conducted using the Scopus and WoS databases.
Additionally, the qualitative analysis software NVivo was used to
visualise word clouds.

Scopus and WoS were considered for the study due to their status
as professional databases. The WoS Core Collection is noted for its
data tracking, reference and analysis capabilities (Su et al., 2021). Sco-
pus was chosen for its functionality, offering a broader and more up-
to-date list of sources along with superior analytics and paper and
citation monitoring. Additionally, Scopus covers a wider range of
humanities and social science sources, including papers and pub-
lished materials (Strielkowski et al., 2022). Although the two data-
bases vary and the computation techniques differ, the evaluation
indexes exhibit excellent consistency and strong correlation (Su et
al,, 2021).

The PRISMA (Preferred Reporting Items for Systematic Reviews
and Meta-Analyses) approach is widely used, not only in evi-
dence-based medical research but also increasingly in fields like
management studies (Galletta et al., 2024). The model follows a
predetermined scientific approach and is accompanied by a pro-
tocol (Khan et al., 2022). This method for conducting a literature
review is structured in a way that encourages transparency and
reliability (Ahmad et al., 2020). The study flow plan, together
with its three phases of identification, screening and included
articles, is presented in Fig. 2.

a) Identification. The search string for the collection was performed
on May 21, 2023. The study was conducted using the Scopus and
WoS databases, as these are the largest databases of scholarly
articles (Bhardwaj et al., 2023; Donthu et al., 2021b; Vanhala et
al., 2020) and also cover the relevant literature in a comprehen-
sive manner (Dzhunushalieva & Teuber, 2024). The following
search terms were used: "Green OR Sustainable OR Ecological”
AND "Buying OR Purchasing" AND "Behavior OR Behaviour"
(Fig. 2). This string was used due to its growing relevance in recent
years.

b) Screening. The period of 2011 to 2023 was chosen because the
concept of green behaviour gained widespread attention and has
seen a significant boost after 2011 due to the advances in technol-
ogy, government regulations and increasing global environmental
awareness (Sharma et al., 2022). The number of citations also
shows remarkable growth since 2011. It is very likely that using
Google Scholar may report a variation in the number of citations
since it has a broader coverage than Scopus and WoS.

¢) Included Articles. A total of 1792 articles from Scopus and 3415
articles from WoS were included for bibliometric analysis.
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To date, the Scopus database has indexed 2498 documents,
including articles, conference papers, book chapters and conference
reviews, with the oldest dating back to 1974. However, for a more
focused analysis, only articles published since 2011 are considered.
After excluding documents published before 2011, a total of 1826
articles remained (Fig. 2). The researchers then filtered out all lan-
guages except English, resulting in 1729 articles for analysis. The Sco-
pus data indicated that the USA and China are the most highly cited
publishing countries. The Bucharest University of Economic Studies
(Romania) leads the list of influential universities. The Scopus data
show that environmental science has the largest number of publica-
tions. Testa and Dhir are the two authors with the most publications
in this area.

Web of science

The WoS database returned 3801 documents, including articles,
review articles, proceeding papers, and book chapters, since 1991. To
refine the findings filters were applied to exclude all document types
except articles in English from 2011 onwards.

After applying the filters, 3415 refined articles were left for analy-
sis (Fig. 2). The analysis showed that China, the USA, and India are
among the top publishing countries in this area. Rluk Research Librar-
ies, from the UK, is the most affiliated institution. Environmental sci-
ences is the leading research subject area, and Han and Thogersen
are the top two authors with the most publications in the field of
green buying behaviour.

ChatGPT and bard

The ChatGPT data indicated that Sweden and Denmark have the
most published articles in this area. Among highly affiliated institu-
tions, MIT (USA), Stanford (USA) and the University of Cambridge
(UK) were highlighted. The top research areas in green buying behav-
iour include environmental economics and supply chain manage-
ment, with many relevant terms containing "sustainable".
Additionally, R.A. Kozinets and L. Sirieix are the leading authors with
the most publications in this field.

On the other hand, Bard ranked the USA and China as the two
countries with the most publications in this field. The University of
California (USA) and Aalto University (Finland) are the leading insti-
tutions. The majority of research on green buying behaviour is on
marketing, consumer behaviour and sustainable development. Y. Li
and F.T.T. Chan are the top authors with the most publications.

Analysis

Top 10 influential countries in green buying behaviour research (2011
—2023)

The graphs in Figs. 3 and 4 show highly productive countries in
terms of the number of research works published between 2011 and
May 2023 in the Scopus and WoS databases, respectively. The analy-
sis considered the top 10 countries in order to understand their pro-
ductivity in terms of publications related to green buying behaviour.
The USA and China are the top two countries, and notably, India ranks
among the top 10 in both Scopus and WoS. In contrast, ChatGPT
named Sweden and Denmark (Fig. 5), and Bard the USA and China
(Fig. 6), as the most influential countries in the area.

Affiliations

The top 10 influential institutions producing the most articles on
green buying behaviour are presented in Fig. 7 and 8 for Scopus and
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Search String: (Green OR Sustainable Or Ecological) AND (Buying OR
Purchasing) AND (Behaviour OR Behavior)
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Fig. 2. PRISMA Flow diagram.

WoS, respectively. The figures show that research institutions in this
field primarily comprise universities. The most influential institution
in Scopus is the Bucharest University of Economic Studies, and in
WoS it is Rluk Research Libraries (UK). ChatGPT retrieved data show-
ing that six out of the top ten institutions are based in the USA
(Fig. 9). According to Bard, the University of California, Universiti
Sains Malaysia and Bucharest University of Economic Studies are in
the top ten list (Fig. 10). This means that at least three out of ten insti-
tutions listed by Bard match the databases.

Subject areas

Fig. 11 and 12 present the research articles by subject area
indexed in the Scopus and WoS databases, respectively, highlighting
the top ten subject areas related to green buying behaviour. Environ-
mental sciences is the leading area in both databases. Surprisingly,
ChatGPT identifies environmental economics as the leading area. A
more in-depth analysis reveals that ChatGPT presented areas with
the terms "sustainable” or "environment" attached to them (Fig. 13).

Bard identified marketing as one of the most influential subjects
(Fig. 14), which does not align with the results from the databases,
where environmental sciences is the leading area.

Authors

The top ten productive authors of green buying behaviour are
listed in Fig. 15 and 16 for the Scopus and WoS databases, respec-
tively. F. Testa and A. Dhir lead the Scopus database, while H. Han
and J. Thogersen lead the WoS database. As per the retrieved data, all
authors have numerous publications. However, when ChatGPT was
asked the same question, the highestWoSranking author was R.A.
Kozinets (Fig. 17). The researchers failed to trace any author of that
name in Scopus, WoS or Google Scholar. Bard generated a list in
which Y. Li and F.T.T. Chan lead among the most influential authors
(Fig. 18).



S. Garg, A. Ahmad and D.@. Madsen

Journal of Innovation & Knowledge 9 (2024) 100563

270
152
132

United China India Italy United Malaysia Germany Australia  Taiwan Spain
States Kingdom
Fig. 3. Top 10 influential countries in green buying behaviour in Scopus.
650
600
550 |
500 |
450
400
350
300
250
200
150
100 -]
50 |
L y g y 2 . p : : 5
c\%ﬁ&c ; /Pc%o % %ﬂ”/» 0\%@ % %7" O%’froxp K
‘o% S
Fig. 4. Top 10 influential countries in green buying behaviour in Web of Ssience.
Highly cited papers were from 2011 or earlier. Although the command was for "Top

When retrieving data from Scopus and WoS (Table 1 and 2),
the researchers found several matching articles with high cita-
tions in both databases. It was found that three out of the top ten
articles in both Scopus and WoS are from India, highlighting
India’s significant involvement in research related to green buy-
ing behaviour. When the researchers checked for highly cited
research in WoS as per the string mentioned in Fig. 2, an article
titled “TRY: A Global Database of Plant Traits” (Kattge et al.,
2011) was highly cited. However, the article was found to not be
linked to green buying behaviour. It was therefore excluded from
the highly cited paper list (Table 2) in the interest of a more
meaningful analysis. Subsequently, when the same string was
employed using ChatGPT, it provided a significantly different
response. Even after repeated trials or regenerating responses
several times, it provided highly cited papers, most of which

highWoScited articles in research in (green, sustainable, or eco-
logical) AND (Buying OR Purchasing) AND (behaviour OR Behav-
iour) since 2011” (Fig. 19), Bard generated responses of highly
cited authors with the same string as in ChatGPT. It was found
that only the first two articles mentioned were traceable using
the provided titles, however for both articles the authors as
named by Bard were incorrect, while the remaining eight articles
could not be found at all. Moreover, it generated most of the
articles for the years before 2011, although "since 2011” was
clearly mentioned (Fig. 20).

For an in-depth analysis of highly cited articles (Table 1 and 2
and Fig. 19 and 20), the researchers generated word clouds using
the NVivo software (Figs. 21-24). It was found that the papers
frequently include words such as "green", "environmental”,
"organic" and "products", which aligned with the study search
string.
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Fig. 7. Top 10 influential institutions in green buying behaviour in Scopus.
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Fig. 8. Top 10 influential institutions in green buying behaviour in Web of Science.

Citations per year

To better understand the evolution and intellectual structure
in the field of green buying behaviour, a citation analysis was
conducted for scholarship published since 2011. Prior to 2011
citation levels were stable, but since then citations have signifi-
cantly increased. From the citation graph presented in Fig. 25
(based on Scopus data) it can be observed that in 2011 the num-
ber of citations was only 18, which increased to 1165 in 2016
and 13,248 in 2022. The WoS graph in Fig. 26 shows that cita-
tions peaked in 2022. This growth indicates increased interest
and awareness among the academic community regarding green
buying behaviour. In Fig. 27 ChatGPT shows trends by dividing

years into four periods: 2011-13 (relatively low), 2014—16 (cita-
tions started increasing), 2017—19 (significant growth in cita-
tions) and 2020-21 (continued growth). In contrast, Bard simply
mentioned a "sharp increase in citations" (Fig. 28).

Discussion and conclusion
Theoretical implications

The degradation of the environment has drawn significant atten-
tion, being a major obstacle to achieving sustainable development

(Wang et al., 2022). Given the rising environmental concerns, adopt-
ing sustainable or green buying behaviours is necessary.
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Imperial College London - United Kingdom
University of Oxford - United Kingdom
ETH Zurich - Switzerland

©® 30

University of California, Santa Barbara - USA
University of Michigan - USA

i
°

These institutions have a strong focus on sustainability and conduct research across various

disciplines related to green, i or ecological ing behavior. Keep in
mind that research productivity can vary over time, so it's important to consult up-to-date

resources and rankings for the most current information.
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Updates
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Universiti Sains Malaysia

Hong Kong Polytechnic University

Norges Teknisk-Naturvitenskapelige Universitet

o o x e

. Ohio State University

-

University of Canterbury

©

Bucharest University of Economic Studies

©

. Yonsei University

10. Sant'Anna Scuola Universitaria Superiore Pisa

These institutions have produced a significant amount of research on green buying behavior. Their research has helped to understand
the factors that influence consumers' decisions to purchase green products and services. This research has also helped to develop

strategies for businesses to market green products to consumers.

The research conducted by these institutions has the potential to help businesses, governments, and other organizations to promote
green consumption and to contribute to sustainable development.

Here are some of the research findings from these institutions:

< Enter a prompt here

© Delhi, India

From your IP address - Update . . ) |
8ard may display inaccurate or offensive information that doesn't represent Google’s views.
location

29°C

y 0131 4
“— Cloudy &

Q Search 06-06-2023 =

Fig. 10. Top 10 influential institutions in green buying behaviour in Bard.

8



S. Garg, A. Ahmad and D.@. Madsen

Journal of Innovation & Knowledge 9 (2024) 100563

. . Psycholo
Medicine y3% 3 Environmental
. 9 Science
Computer Science
19%

5%

Agricultural and
Biological Sciences

6%
Economics,
Econometrics and
Finance
6%
Business,
Management and
Accounting
Engineering 18%
9%

12%

Social Sciences
17%

Fig. 11. Top 10 influential subject areas in green buying behaviour in Scopus.

1400

1200

1000 +

800

600 —

400

200 —

P
d
%,
%
£
£

%

7%

%,

%, %,
o

i
o,
’)o >

Fig. 12. Top 10 influential subject areas in green buying behaviour in Web of Science.

Academicians, marketers, government bodies and policymakers need
to focus on raising awareness of green consumption and the need for
and benefits of green behaviour.

In this study the researchers extracted 2498 articles from Scopus
and 3801 from WoS. Based on the criteria in Fig. 2, the researchers
were left with 1792 articles in Scopus and 3415 in WoS. A bibliomet-
ric analysis (related to influential authors, countries, affiliated institu-
tions and keywords often used in the research area) was performed
on the remaining articles, including studies on green buying behav-
iour from 2011 onwards. These details offer future researchers a

broader view of the extant literature. The analysis revealed signifi-
cant growth in green buying behaviour, not only in developed coun-
tries like the USA and China but also in emerging economies like
India.

ChatGPT is an LLM that operates on the principle of "big data + big
computing power + algorithm = intelligent model," extracting impor-
tant information from large amounts of text data (Yu, 2023). Further,
with human expertise, it generates increasingly sophisticated and
human-like responses and feedback in text format. Interestingly, it
was found that the results from ChatGPT completely deviated from
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w

Consumer Behavior: Consumer behavior research examines how individuals make choices
and decisions related to ing, including factors i i green
purchasing behavior.

&
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promote sustainable products and influence consumer behavior towards more
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o
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behavior.
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individuals' behavior and decisi King related to envi friendly purchases.
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Sustainable Retailing: Research in this subject area examines sustainable practices within

the retail sector, including green behavior and sustai chain

management.

Social and Environmental Responsibility: This subject area explores the social and
ities of d including ethical

©

behavior.
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©

. Economics

©

. Geography

10. Political Science

These subject areas are all focused on understanding and influencing consumer behavior related to green products and services.

Marketing scholars are interested in how to market green products to consumers, while consumer behavior scholars are interested in
understanding why consumers choose to buy green products. Sustainable development scholars are interested in the role of green

consumption in promoting sustainable development, while environmental management scholars are interested in the environmental

impacts of green consumption. Business scholars are interested in the business opportunities and challenges associated with green
consumption, while sociologists are interested in the social and cultural factors that influence green consumption. Psychologists are

interested in the psychological factors that influence green consumption, while economists are interested in the economic factors that

influence green consumption. Geographers are interested in the geographic factors that influence green consumption, while political

scientists are interested in the political factors that influence green consumption. I

©
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Fig. 15. Top 10 productive authors in green buying behaviour in Scopus.

Fig. 16. Top 10 productive authors in green buying behaviour in Web of Science.

the actual results provided by Scopus and WoS. For instance, accord-
ing to ChatGPT, Sweden and Denmark were the top publishing coun-
tries. However, these two countries were not even in the top 20 of
the Scopus and WoS databases. The databases indicated various
research areas related to green buying behaviour. ChatGPT only
focused on areas that have words like “sustainable” and “environ-
ment”. Thus, the findings of ChatGPT and Bard do not match the find-
ings of Scopus and WoS databases.

Interestingly, the present study indicates that the results gener-
ated by Bard are similar to the results provided by the scholarly data-
bases, which indicates a degree of reliability. In contrast, the results
extracted from ChatGPT may not be deemed reliable. Hence, it can be
argued that the results from ChatGPT may not direct future research-
ers in the right direction. A related study suggests that the most fun-
damental reason why ChatGPT should not be utilised blindly in
academic publishing is that the tool cannot be held responsible for
the choices or views presented (Hill-Yardin et al., 2023). Further-
more, the use of ChatGPT in education and research may result in
issues such as lack of communication, poor comprehension, inappro-
priate data for training, lack of innovative thinking, an inadequate
understanding of context and breaches of confidentiality (Baidoo-
Anu & Ansah, 2023). Similarly, other studies have found that ChatGPT
and other generative Al tools may include biased and incorrect infor-
mation, posing significant ethical concerns (Qadir, 2023).

11

Practical implications

In the current study the researchers aimed to offer insights to var-
ious stakeholders of sustainable behaviour research and offer guid-
ance to future researchers in this area. The study highlights
influential authors and highly cited topics, facilitating an understand-
ing of their relevance and potential for better implementation. As dis-
cussed in the previous section, the influential institutions suggested
by the Scopus and WoS databases as well as Bard are somewhat simi-
lar, while ChatGPT presented totally different results. ChatGPT identi-
fied RA. Kozinets as the most highly ranked author. Unfortunately,
this author is untraceable in the Scopus and WoS databases. The data-
bases returned results for R\V. Kozinets instead of the aforemen-
tioned name. Similarly, if we look at the list of authors generated by
Bard, most of them do not exist. Thus, both ChatGPT and Bard’s find-
ings are questionable in terms of reliability.

For highly cited papers, the ChatGPT-generated responses refer to
papers that either do not exist or are not actually highly cited accord-
ing to the research databases. Bard likewise generated responses that
were completely different to those found through Scopus and WoS.
When the researchers tried to trace those articles, only the first two
were traceable using the same title, though the authors were found
to be different from that of the research databases, and the rest did
not exist. Even after clearly stating "Top 10 highly cited articles in
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Table 1
Top 10 highly cited papers in scopus.
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Authors & Publication Year Document Title Journal Title Citations
Young consumers’ intention towards buying green products in a developing Journal of Cleaner Production 682
(Yadav & Pathak, 2016) nation: Extending the theory of planned behavior
Consumer purchase intention for organic personal care products Journal of Consumer Marketing 406
(Kim & Chung, 2011)
Eating green. Consumers’ willingness to adopt ecological food consumption Appetite 385
(Tobler et al., 2011) behaviors
The Importance of Consumer Trust for the Emergence of a Market for Green Journal of Business Ethics 360
(Nuttavuthisit & Thegersen, 2017) Products: The Case of Organic Food
Consumers’ perceptions of organic food attributes and cognitive and affective ~ Food Quality and Preference 346
(Lee & Yun, 2015) attitudes as determinants of their purchase intentions toward organic food
What affects green consumer behavior in China? A case study from Qingdao Journal of Cleaner Production 346
(Zhao et al., 2014)
Thinking green, buying green? Drivers of pro-environmental purchasing Journal of Consumer Marketing 332
(Moser, 2015) behavior
Going hybrid: An analysis of consumer purchase motivations Energy Policy 331
(Ozaki & Sevastyanova, 2011)
Green purchasing behaviour: A conceptual framework and empirical investi- ~ Journal of Retailing and Consumer Services 314
(Jaiswal & Kant, 2018) gation of Indian consumers
Consumer behavior and purchase intention for organic food Journal of Consumer Marketing 310
(Paul & Rana, 2012)
Table 2
Top 10 highly cited papers in Web of Science.
Authors & Publication Year Document Title Journal Title Citations
Predicting green product consumption using theory of planned behavior  Journal Of Retailing And Consumer Services 813
(Paul et al., 2016) and reasoned action
Young consumers’ intention towards buying green products in a develop-  Journal of Cleaner Production 591
(Yadav & Pathak, 2016) ing nation: Extending the theory of planned behavior
Consumer attitude and purchase intention toward green energy brands: Journal of Business Research 484
(Hartmann & Apaolaza-Ibanez, 2012) The roles of psychological benefits and environmental concern
Determinants of Consumers’ Green Purchase Behavior in a Developing Ecological Economics 442
(Yadav & Pathak, 2017) Nation: Applying and Extending the Theory of Planned Behavior
Against the Green: A Multi-method Examination of the Barriers to Green  Journal of Retailing 404
(Gleim et al., 2013) Consumption
Seeing the world through GREEN-tinted glasses: Green consumption val-  Journal of Consumer Psychology 365
(Haws et al., 2014) ues and responses to environmentally friendly products
Greenwash and Green Trust: The Mediation Effects of Green Consumer Journal of Business Ethics 363
(Chen & Chang, 2013) Confusion and Green Perceived Risk
Eating green. Consumers’ willingness to adopt ecological food consump- Appetite 347
(Tobler et al., 2011) tion behaviors
Predicting consumers’ intention to adopt hybrid electric vehicles: using an Transportation 338
(Wang et al., 2016) extended version of the theory of planned behavior model
What affects green consumer behavior in China? A case study from Journal of Cleaner Production 315

(Zhao et al., 2014) Qingdao

(Green OR Sustainable Or Ecological) AND (Buying OR Purchasing)
AND (Behaviour OR Behaviour) since 2011”7, both Als produced
articles from the period prior to 2011. Hence, it can be surmised that
the responses given by the Als were of questionable quality.

Bard itself acknowledges that the generated responses may be
inaccurate, indicating that users should double-check the informa-
tion it generates (Bard FAQ, n.d.). The responses analysed above
showed many errors or inaccuracies. Thus, it can be argued that
researchers need to be cautious while using ChatGPT and Bard for
academic purposes since the chatbots fail to deliver reliable results. It
can thus be concluded that ChatGPT and Bard give responses without
a complete understanding of the questions being asked. The results
of the word cloud created using NVivo signified that the findings of
ChatGPT were unsatisfactory in comparison to the responses gener-
ated via the Scopus and WoS databases. A recent study supports
these findings, indicating that Bard provides more accurate results
than ChatGPT (Ahmed et al., 2024). In terms of citation growth, both
the databases and Als have seen an increase in citations since 2011.

13

Given the topic’s importance and the widespread use of Al models
such as ChatGPT and Bard, the researchers conducted a comparative
analysis. After a comparative analysis of the two largest databases
with these Als (Table 3), it was found that ChatGPT and Bard cannot
be deemed reliable at present. They provide less-than-accurate
answers, which may limit their usefulness for students, researchers,
marketers, policymakers and others in understanding the true status
of the research areas. Overall, the findings of this study could also be
useful for the future development and improvement of generative Al
models like ChatGPT and Bard (Chatterjee & Dethlefs, 2023; Lim et
al., 2023; Terwiesch, 2023).

Contributions

Al has the potential to significantly improve the healthcare
industry (Ali et al., 2023), reflecting the high level of trust people
place in Al-generated data, even in critical sectors like health.
Additionally, some studies identify challenges with Al, such as
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1 apologize for the inconvenience caused earlier. While | don't have real-time access to
citation databases, | can provide you with a lst of ten influential articles in the field of research
that the

related to " behavior." Pl

specific citation counts may vary over time. Here are ten notable articles published since
2011

1. Auger, P, & Devinney, TM. (2007). "Do What Consumers Say Matter? The Misalignment of
Preferences with Unconstrained Ethical Intentions.” Journal of Business Ethics.

Chan, RY.K., & Lau, L.BY. (2000). "Antecedents of Green Purchases: A Survey in China."
Journal of Consumer Marketing.

Kim, Y., & Choi, S.M. (2017)."L

o

©

the Effects of Green C

on

Corporate Behavior and Marketing Strategy."

o

Kim, Y., & Chol, S.M. (2019). "The Role of Green Consumer Awareness and Green Consumer
Behavior in the Predictive Model of Green Consumer Ethical Consumption." Sustainability.

o

Laroche, M., Bergeron, J,, & Barbaro-Forleo, G. (2001). "Targeting Consumers Who Are
Willing to Pay More for Environmentally Friendly Products.” Journal of Consumer
Marketing

Mainieri, T, Barnett, E.G., Valdero, TR, Unipan, J.B, & Oskamp, . (1997). "Green Buying:
The Influence of Environmental Concern on Consumer Behavior." Journal of Social
Psychology.

Minton, AP, &Rose, RLL. (1997). "The Effects of Environmental Concern on
Environmentally Friendly Consumer Behavior: An Exploratory Study." Journal of Business

=3

=

Research.

®

Roberts, JA., & Bacon, D.R. (1997). "Exploring the Subtle Relationships between
Environmental Concern and Ecologically Conscious Consumer Behavior." Journal of

Business Research.

©

Schwepker Jr, C.H., & Cornwell, T.B. (1991). "An Examination of Ecologically Concerned
Consumers and Their Intention to Purchase Ecologically Packaged Products." Journal of
Public Policy & Marketing.

. Thagersen, J. (2004). "A Cognitive Dissonance Interpretation of Inconsistent Ecological

S
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4, Here are the top 10 most highly cited articles in green, sustainable, or ecological buying or purchasing behavior since 2011:

These articles were selected based on their citation count, which is a measure of how often they have been referenced by other scholarly

(R

Srivastava (2017)

N oo oo

Kaiser, Hiibner, and Bogner (2007)

o

. The influence of personal values on pro-environmental behavior by Schwartz (1977)

©

the future by Bamberg and Schmidt (2003)

(2005)

articles. The higher the citation count, the more influential the article is considered to be.

. Factors Affecting Green Purchase Behaviour and Future Research Directions by Bockman, Razzouk, and Sirotnik (2011)

. Green purchasing behaviour: A conceptual framework and empirical investigation of Indian consumers by Tiwari, Tiwari, and

The role of environmental knowledge, attitudes, and personal norms in green purchase behavior by Bamberg and Méser (2007)
The green gap: Why do people act environmentally and yet buy environmentally unfriendly products? by Thagersen (2009)

. The impact of perceived consumer effectiveness on pro-environmental behavior by De Pelsmacker, Janssens, and Bienfait (2005)
The influence of environmental concern on pro-environmental behavior: A meta-analysis by Steg, van Trijp, and De Groot (2012)

. Understanding the relationship between environmental concern and pro-environmental behavior: A review of the evidence by

. The theory of planned behavior as a tool to predict pro-environmental behavior: A review of past research and suggestions for

. The impact of social norms on pro-environmental behavior: A review of research and practice by Abrahamse, Steg, and Vlek
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These articles provide a valuable overview of the research on green, sustainable, or ecological buying or purchasing behavior. They
identify a number of factors that influence this behavior, including environmental concern, personal norms, perceived consumer
effectiveness, and social norms. Thev also discuss the implications of this research for businesses and policvmakers.
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Fig. 22. Word cloud of Top 10 highly cited papers in Scopus.

privacy issues, legal concerns and potential risks to patient safety
due to errors in decision making and treatment, as Al may not be
customisable to individual patient needs (Azghadi et al., 2020;
Madanan et al., 2021). Further, in their study, Hill-Yardin et al.
(2023) warn that ChatGPT should not be used blindly in academic
publications.

In the long run, verifying the accuracy of data presented by Al
chatbots would be crucial. As highlighted in this study, the most
prominent scholarly databases like Scopus and WoS do not recog-
nise all of the references, titles, top authors and highly cited pub-
lications that Al models such as ChatGPT and Bard provide. Many
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Fig. 23. Word cloud of Top 10 highly cited papers in ChatGPT.
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Fig. 24. Word cloud of Top 10 highly cited papers in Bard.

of the data points provided by ChatGPT and Bard, including
authors and titles of published papers, were found to be inaccu-
rate or non-existent. It can therefore be argued that the present
research assists academicians and stakeholders in fields related to
health, education and science in issuing warnings and approach-
ing Al-generated content with caution, ensuring thoughtful con-
sideration before its adoption.

Limitations

In the present study the researchers have demonstrated the
progress and growing awareness of environmental concerns that
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I'm sorry, but as an Al text-based model, | don't have direct access to real-time data or the
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of "Green” or or "Ecological” buyi ing behavior since 2011,
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of sustainable consumption was still gaining traction, and researchers were beginning to
explore its implications.
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number of citations likely started to increase. Researchers and academics recognized the
importance of studying consumer behavior in relation to green purchasing, and more
articles began to be published during this period
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As you can see, the number of citations in this topic has been increasing steadily since 2011. This suggests that there is growing interest
in this topic, and that researchers are increasingly publishing work on this topic. The particularly sharp increase in citations in recent
years suggests that this interest is likely to continue to grow in the future.

Here are some of the most cited papers in this topic:

* "The Impact of Green Purchasing on Organizational Performance” by Sarkis, J., Zhu, Q., & Geng, Y. (2011). Journal of Operations
Management, 29(1), 16-29.

« "Green Supply Chain Management: A State-of-the-Art Review" by Guide, R., & Van Wassenhove, L. N. (2013). Journal of Supply
Chain Management, 49(2), 8-24.

* "The Role of Green Purchasing in Sustainable Supply Chain Management" by Seuring, S., & Miller, M. (2008). Journal of Cleaner
Production, 16(15), 1699-1710.

These papers provide a good overview of the research that has been done on green, sustainable, or ecological buying or purchasing
behavior. They also discuss the benefits and challenges of this type of behavior.
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-
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.

Bard may display inaccurate or offensive information that doesn't represent Google's views.
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Fig. 28. Top 10 cited years in green buying behaviour in Bard.
Table: 3
Summary of the databases and Als (ChatGPT and Bard).
Categories Scopus Web of Science ChatGPT Bard
Countries @ USA @ China @ Sweden @ US
(Top 10 highly @ China @ USA @ Denmark @ China
published countries) @ India @ England @ Norway @ United Kingdom
Q ltaly Q@ Italy @ Finland @ Australia
@ United Kingdom @ Germany @ Germany @ Canada
@ Malaysia @ Australia @ Netherlands @ Netherlands
@ Germany @ India @ Switzerland @ Germany
@ Australia @ Taiwan @ Canada @ Sweden
@ Taiwan @ South Korea @ Austria @ Japan
@ Spain @ Spain @ Australia @ India
Affiliations @ Bucharest University of @ Rluk Research Libraries UK @ Massachusetts Institute of @ University of California
Economic Studies @ N8 Research Partnership Technology (MIT) — USA @ Aalto University
@ North-West University @ Chinese Academy Of @ Stanford University — USA @ Universiti Sains Malaysia
@ Universiti Sains Malaysia Sciences @ University of Cambridge — @ Hong Kong Polytechnic
@ University of Life Sciences in @ State University System Of United Kingdom University
Lublin Florida @ Harvard University — USA @ Norges Teknisk-Naturviten-
@ Universiti Utara Malaysia @ Aarhus University @ University of California, skapelige Universitet
@ Purdue University @ University Of California Berkeley — USA @ Ohio State University
@ Universiti Malaysia Sabah System @ Imperial College London — @ University of Canterbury
@ Parthenope University of @ Beijing Institute of United Kingdom @ Bucharest University of
Naples Technology @ University of Oxford — Economic Studies
@ University of Minnesota @ University Of Science United Kingdom @ Yonsei University
Twin Cities Technology Of China Cas @ ETH Zurich — Switzerland @ Sant’Anna Scuola Universita-
@ Aarhus Universitet @ Wageningen University @ University of California, ria Superiore Pisa
Research Santa Barbara — USA
@ University System Of Ohio @ University of Michigan —
USA

17

(continued)



S. Garg, A. Ahmad and D.@. Madsen

Table: 3 (Continued)
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Categories Scopus Web of Science ChatGPT Bard
Areas @ Environmental Science @ Environmental Sciences @ Environmental Economics @ Marketing
@ Business, Management & @ Science Technology Other @ Sustainable Supply Chain @ Consumer Behavior
Accounting Topics Management @ Sustainable Development
@ Social Sciences @ Business Economics @ Consumer Behaviour @ Environmental Management
@ Energy @ Engineering @ Sustainable Marketing @ Business
@ Engineering @ Food Science Technology @ Sustainable Business @ Sociology
@ Economics, Econometrics & @ Agriculture practices @ Psychology
Finance @ Psychology @ Environmental Psychology @ Economics
@ Agricultural & Biological @ Energy Fuels @ Sustainable Retailing @ Geography
Sciences @ Public Environmental @ Social & Environmental @ Political Science
@ Computer Science Occupation Health Responsibility
@ Medicine @ Social Sciences other Topics @ Sustainable Production &
@ Psychology Consumption
@ Corporate Social
Responsibility
Authors @ Testa, F. @ HanH @ Kozinets RA. 2 LY
@ Dhir, A. @ Thogersen ] @ Sirieix L. @ Chan, FT.T.
@ Khare, A. @ Chen HS @ Newholm T. @ John, A.
@ Yang, X. @ Li] @ Ringold D.J. @ Van Trijp, S.M.J.
@ Chen, H.S. @ Wang SY @ Solomon M.R. @ Price, L.L.
@ Fekete-Farkas, M. @ ZhangL @ Eckhardt G.M. @ Van Raaij, FR.
@ Fiore, M. @ Wang H @ Horisch]. @ Bozzo, M.
@ Hercberg, S. @ Dhir A @ Proenca]. @ Pahnke, A.
@ Lavuri, R. o LY @ Baumann H. @ Herche, P.A.
@ Levy,D.E. @ AliS @ Martin D.M. @ Oikonomopoulou, E.
lead to green buying behaviour. Additionally, it helps stakehold- References

ers understand the reliability of data curated from ChatGPT and
Bard compared to the Scopus and WoS databases. However, it is
important to consider our study’s limitations when interpreting
the findings. For example, we used "(Green OR Sustainable Or
Ecological) AND (Buying OR Purchasing) AND (Behaviour OR
Behaviour)" as a search string for green buying behaviour. Future
researchers can use different strings by using other synonyms in
different databases with more scientific inclusion and exclusion
criteria. The second limitation relates to specific inclusion and
exclusion criteria. Important studies may have been missed
because the present work focused only on the Scopus and WoS
databases, potentially overlooking other relevant documents.
Future research can compare the results of this study to those of
other databases. Finally, it is important to note that this study
used early versions of Open Al's and Google’s chatbots (ChatGPT
3.5 and Bard). It is therefore essential to replicate this study in
the future with newer and more advanced versions to determine
whether they perform better.
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