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Abstract: Artificial intelligence (AI) is fundamentally transforming the marketing landscape, enabling
significant progress in customer engagement, personalization, and operational efficiency. The retail
sector has been at the forefront of the Al revolution, adopting Al technologies extensively to trans-
form consumer interactions, supply chain management, and business performance. Given its early
adoption of Al, the retail industry serves as an essential case context for investigating the broader
implications of Al for consumer behavior. Drawing on 404 articles published between 2000 and
2023, this study presents a comprehensive bibliometric and content analysis of Al applications in
retail marketing. The analysis used VOSviewer (1.6.20.0 version) and Bibliometrix (version 4.3.1)
to identify important contributors, top institutions, and key publication sources. Co-occurrence
keyword and co-citation analyses were used to map intellectual networks and highlight emerging
themes. Additionally, a focused content analysis of 50 recent articles was selected based on their
relevance, timeliness, and citation influence. It revealed six primary research streams: (1) consumer
behavior, (2) Al in retail marketing, (3) business performance, (4) sustainability, (5) supply chain man-
agement, and (6) trust. These streams were categorized through thematic relevance and theoretical
significance, emphasizing Al’s impact on the retail sector. The contributions of this study are twofold.
Theoretically, it integrates existing research on Al in retail marketing and outlines future research in
areas such as Al’s role in the domain of consumer behavior. From an empirical standpoint, the study
highlights how Al can be applied to enhance customer experiences and improve business operations.

Keywords: artificial intelligence; AL retail marketing; trust in AI; Al sustainability bibliometric
reflection; content analysis

1. Introduction

Artificial intelligence (Al) refers to the development of computer systems capable of
performing tasks that typically require human intelligence, such as learning, reasoning, and
decision making [1]. In recent years, Al has emerged as a cornerstone of innovation across
industries, with its ability to predict consumer behavior, automate processes, and optimize
business operations. Al is transforming the way companies engage with customers, offering
unprecedented insights into consumer preferences and behaviors [2,3].

Al’s potential to revolutionize industries is particularly evident in sectors like retail,
healthcare, and e-commerce, where businesses have adopted Al-driven solutions to stream-
line logistics, refine customer relationship management (CRM), and improve personalized
recommendations [4,5]. For instance, in the retail industry, Al’s influence has led to a
reimagining of supply chain management and customer service processes, with tools such
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as intelligent inventory systems and chatbots optimizing both back-end operations and
front-line customer interactions [6]. Al-driven predictive analytics now enables retail-
ers to tailor their marketing strategies with precision, enhancing customer retention and
operational efficiencies [7,8].

The COVID-19 pandemic further accentuated Al’s transformative power, as retailers
swiftly adapted to disrupted supply chains and rapidly shifting consumer preferences. Al
was central in driving innovations, particularly in e-commerce, as it enabled businesses to
forecast demand more accurately and enhance their omnichannel strategies [9]. This shift
also accelerated the digital transformation of retail, as companies increasingly adopted
Al to manage customer interactions across both physical and digital platforms, ensuring
seamless experiences in a time of heightened uncertainty [10].

As the retail sector evolves, technological advancements, such as Al, robotics, and the
internet of things (IoT), which refers to a network of interconnected devices that collect and
exchange data in retail ecosystems [11], are ushering a new era of operational efficiency
and customer engagement. These innovations are restructuring how retailers manage
inventory, analyze consumer data, and deliver personalized services [12]. Smart shelf
technologies and Al-driven customer service bots, for example, have become important
tools for optimizing in-store operations and enhancing the customer journey [10]. This
transition has forced retailers to rethink their business models, balancing the needs of
traditional brick-and-mortar stores with the growing demand for online shopping [13].

While the existing literature on Al in retail marketing highlights its potential for
enhancing personalization, operational efficiency, and consumer engagement [14,15] a
comprehensive review reveals areas warranting further inquiry. Although AI’s role in
augmenting personalized marketing and decision making is well documented, the ethical
implications surrounding data privacy, algorithmic bias, and potential consumer manipula-
tion need further investigation [15,16]. Furthermore, the application of Al within small and
medium-sized enterprises (SMEs) and its integration across omnichannel retail platforms
represent a solid ground for future research [17,18]. Additionally, the field of “Green AI”
strategies, aimed at mitigating the environmental impact of Al technologies, necessitates
further attention [19,20]. A thorough bibliometric and content analysis can help identify
research gaps, showing the key developments in Al and retail marketing and offering
useful insights for both theory and practical use in the field. Consequently, this study offers
a holistic view of Al's application in retail marketing. Specifically, this study addresses the
following research questions:

1.  How has the literature on artificial intelligence (Al) and retail marketing evolved over
time, particularly in terms of publication trends, author contributions, and geographic
and institutional influences?

2. What are the current key research streams in the intersection of Al and retail marketing?

3. What are the potential areas for future research in this field?

To answer these research questions, this study adopts a mixed-methods approach,
combining bibliometric analysis with content analysis to provide a comprehensive view
of Al’s role in retail marketing. The bibliometric analysis, conducted on 404 documents
published between 2000 and 2023, identifies key trends, key authors, and prominent
research themes. Key authors were identified through a rigorous assessment of their
citation metrics, using Scopus citation indices as the primary measure, with ORCID records
used to verify their contributions. This approach ensures an objective evaluation of each
author’s influence in their academic field. The contributions of these authors were further
scrutinized to confirm their designation as “key” figures in the domain.

The bibliometric analysis also employed co-occurrence networks, co-citation anal-
ysis, and bibliographic coupling to visualize and map the intellectual structure of this
rapidly evolving field. In parallel, a rigorous content analysis was performed on 50 care-
fully selected papers to provide deeper insights into the most relevant research streams.
These streams include consumer behavior, Al adoption and acceptance, sustainability,
business performance, supply chain management, and trust issues. By integrating both
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quantitative and qualitative methods, this study delivers a rich, nuanced understanding
of Al's applications in retail marketing while also identifying critical areas that warrant
further exploration.

The categorization of these research streams is based on studies in the domain of
Al and marketing literature, supplemented by insights from previous literature reviews.
This dual foundation ensures that the classification of key themes is both structured and
validated. The structure of the paper is as follows.

The next section includes a thorough literature review, followed by a detailed method-
ology section, and concludes with avenues for future research and limitations. The literature
review synthesizes the role of artificial intelligence (Al) across key marketing dimensions,
such as personalization, consumer behavior, social media, ethical considerations, and
business performance. The methodology integrates bibliometric and content analysis to
identify the trends, leading contributors, and emerging themes in Al and retail marketing.
The study concludes by addressing the implications and limitations while also outlining
directions for future research.

2. Literature Review

The integration of artificial intelligence (Al) into marketing has significantly trans-
formed how businesses engage with consumers, optimize strategies, and enhance customer
experiences. Al technologies, such as machine learning, natural language processing, and
predictive analytics, are driving personalization, improving decision-making, and stream-
lining marketing processes [14,18]. This review synthesizes the role of Al across various
marketing dimensions, with a focus on personalization, consumer behavior, social media,
ethical considerations, trust, privacy, business performance, and supply chain management.

2.1. Al in Marketing: Personalization and Consumer Engagement

Personalization is one of the most significant impacts of Al in marketing. Yau et al.
(2021) emphasize that artificial intelligence marketing (AIM) automates vast data analysis,
enabling businesses to create personalized marketing strategies that resonate with indi-
vidual consumer preferences [14]. Thus, Al empowers marketers to better understand
customer needs and foster stronger engagement, leading to higher satisfaction and loyalty.
Similarly, other authors highlight Al’s role in predictive analytics, which allows marketers
to tailor strategies to specific consumer segments by analyzing customer journeys, ensuring
that marketing efforts are well targeted and timely [18].

This hyper-personalization capability transforms how businesses approach market
segmentation and targeting, making Al an invaluable tool in today’s competitive land-
scape [21]. Sung et al. (2020) note, that Al also plays a significant role in social media
marketing, where its application enhances real-time user experiences, including accurate ad
placement and feedback analysis, ultimately deepening the connection between brands and
consumers [22]. The capacity of Al to offer personalized content on social media platforms
enhances both engagement and brand loyalty, as demonstrated by Mohamed (2024) [23].

Al’s integration into social media marketing is also revolutionizing how businesses
deliver personalized content, optimize engagement strategies, and measure campaign
effectiveness. Mohamed (2024) highlights that Al algorithms can filter out low-quality
content and promote relevant information, enhancing user experiences on social media
platforms [23]. This capability is significant for businesses aiming to personalize marketing
messages and drive consumer interaction, a point reinforced by Devereux et al. (2019),
who note that small retailers can leverage Al to optimize posting schedules and boost
engagement [24].

Al also plays an increasingly important role in influencer marketing. Millagala
(2023) discusses how Al tools can analyze audience sentiment and engagement, enabling
marketers to optimize content delivery and enhance the effectiveness of influencer cam-
paigns [25]. Additionally, Al-driven automation simplifies social media monitoring, pro-
viding marketers with valuable insights into consumer sentiment and competitor strate-
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gies [20]. Despite these advancements, ethical concerns about privacy and data consent
remain, particularly in the context of analyzing user-generated data without explicit per-
mission [27]. Ensuring transparency in Al-driven marketing practices is essential for
maintaining consumer trust.

2.2. Al and Consumer Behavior

Al’s influence on consumer behavior extends beyond personalization. The ability
of Al systems to process vast amounts of consumer data allows companies to anticipate
consumer needs, thereby shaping purchasing decisions and trust [28]. Yim et al. (2023)
argue that Al-powered devices create emotional connections with users, reinforcing con-
sumer engagement through the attachment theory, where the perceived “cuteness” and
trustworthiness of Al agents positively impact purchasing behavior [29].

Consumer resistance to Al technologies is a challenge to their adoption. This resistance
can stem from cognitive biases like uniqueness neglect [30]. This bias may cause individuals
to distrust or hesitate to use Al-based solutions in various contexts, including marketing.
On the other hand, the technology acceptance model (TAM) provides a framework for
understanding consumer acceptance of Al, emphasizing that positive attitudes toward Al
services enhance engagement and loyalty [31]. Moreover, Al’s influence in the e-commerce
sector is also reshaping operations and consumer expectations for personalized shopping
experiences [32]. Al-driven personalization in e-commerce enables businesses to meet
the growing demand for tailored services, which has become essential for maintaining
competitiveness in a rapidly evolving digital marketplace.

2.3. Al in Marketing: Ethical Considerations, Trust, and Privacy

As Al becomes integral to marketing, the ethical concerns surrounding data privacy,
algorithmic fairness, and consumer trust take center stage. Al technologies have the
capacity to collect and analyze extensive amounts of personal data, raising questions
about how these data are used, stored, and protected [15]. Predictive marketing presents
ethical challenges related to consumer autonomy and the potential exploitation of personal
data [33]. While Al enhances targeting and personalization, businesses must balance these
benefits with ethical considerations that protect consumer rights.

Trust in Al systems is a critical factor in ensuring consumer acceptance. Shifrin et al.
(2022) stress the importance of transparency and explainability in Al systems, noting that
consumer trust is built when users understand how Al operates [34]. Kim and Song
(2021) similarly emphasize that clear communication about Al’s limitations and capabilities
significantly influences trust [35]. On a broader level, frameworks like Al4People and the
Asilomar Al principles are essential for establishing ethical standards and fostering public
trust in AI [16].

Privacy concerns are also key to understanding consumer behavior in Al-driven
marketing. Peldu et al. (2019) point out that many applications access personal data, such
as contacts and locations, without explicit user awareness, which can undermine trust
and engagement [36]. Regulatory frameworks like the General Data Protection Regulation
(GDPR) and the California Consumer Privacy Act (CCPA) are critical in empowering
consumers with control over their personal data [37]. As technology evolves, marketers
must navigate these ethical landscapes to ensure responsible Al deployment and maintain
consumer confidence.

2.4. Al and Business Performance

The integration of Al into business operations has been shown to significantly enhance
firm performance by improving decision making, operational efficiency, and innovation.
Al-driven decision-making processes allow firms to leverage data for critical areas, such
as marketing, product development, and customer relationship management [38]. This
aligns with the resource-based view (RBV), which posits that firms can achieve competitive
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advantage through unique resources and capabilities, including Al systems that support
data-driven insights and forecasting.

For small and medium-sized enterprises (SMEs), Al adoption reduces operational
costs and increases productivity through automation [17]. Al’s predictive capabilities
contribute to product innovation and market responsiveness, accelerating the development
cycle and allowing firms to quickly adapt to changing consumer preferences [39]. While
firms possessing advanced Al capabilities have demonstrated enhanced financial perfor-
mance and organizational creativity [40], the heterogeneous impact of generative Al on
performance, as observed by Otis (2023) demonstrates the necessity of strategically aligning
Al tools with specific business objectives to optimize their efficacy [41].

2.5. Al in Supply Chain Management

Al is playing a transformative role in supply chain management, revolutionizing key
areas, such as demand forecasting, inventory management, and logistics. As Singh (2023)
observes, Al and machine learning are catalyzing digital transformation in supply chain
operations, driving value creation through enhanced predictive analytics [42]. This enables
businesses to optimize inventory levels, mitigating both stockouts and overstock situations
while simultaneously improving operational efficiency.

Al's capabilities extend to real-time monitoring and risk management, proving partic-
ularly valuable in industries where transparency and traceability are paramount, such as
the food supply chain [43]. Moreover, Al-driven solutions are instrumental in optimizing
logistics and transportation management. Through improved route planning and reduced
transportation costs, Al contributes significantly to sustainability efforts [44].

The COVID-19 pandemic has further accelerated the adoption of Al in supply chains,
underscoring the necessity for agile and resilient operations that can swiftly adapt to
fluctuations in demand [45]. However, it is important to note that the successful integration
of Al into supply chain management hinges on addressing challenges such as peer pressure
and competitive dynamics. Dora et al. (2021) emphasize the importance of aligning Al
systems with overarching business strategies to fully harness Al’s potential [46].

2.6. Al and Sustainability in Marketing

Al’s potential to promote sustainability in marketing is increasingly recognized. Papié
(2023) discusses how Al can be used in neuromarketing to create targeted and sustainable
marketing strategies that minimize the environmental impact while generating long-term
value [47]. By optimizing marketing campaigns and reducing resource waste, Al supports
businesses in aligning their strategies with sustainability goals. Hermann (2021) high-
lights Al's dual role, where it can either support sustainable consumption or exacerbate
unsustainable practices, depending on how it is deployed [48].

The fashion industry provides a pertinent example of how Al can facilitate sustainable
marketing. Rathore (2019) emphasizes the importance of Al in supply chain management,
where it reduces waste and enhances consumer engagement by promoting eco-friendly
products [20]. Furthermore, the emergence of “Green Al” practices, as argued by Verdecchia
et al. (2023) underscores the need to consider the environmental impact of Al technolo-
gies themselves [19]. By adopting sustainable Al practices, businesses can enhance their
environmental credentials while leveraging Al's marketing capabilities.

The literature review clearly highlights that Al is revolutionizing marketing, enabling
unprecedented levels of personalized consumer engagement, optimizing business opera-
tions, and enhancing decision making across diverse sectors, such as retail, social media,
and supply chain management. However, this transformative technology is not without its
challenges. The adoption of Al brings forth significant ethical, trust, and privacy concerns
that businesses must proactively address to maintain consumer confidence and ensure
the responsible deployment of Al Table 1 provides a comprehensive summary of the key
findings from the literature review.
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Table 1. Summary of key themes.

Key Themes

Main Findings Key Authors

Limitations

Comments

Al Personalization and
Consumer Engagement

Al-driven personalization allows
businesses to create tailored
marketing strategies, enhancing
consumer satisfaction and
loyalty. Further trust in Alis
multifaceted and requires
addressing transparency,
fairness, and ethical concerns.

[14,15,22,23,25,26]

Over-reliance on data can
risk privacy issues and
diminish human touch in
customer interactions.
Ethical concerns regarding
privacy and data consent
remain unresolved,
particularly with
user-generated data.

AT’s ability to foster
engagement depends
heavily on the quality and
volume of consumer data.

Al enhances social media user
experiences through
personalized content and ad
placement, driving deeper
brand-consumer engagement.

Al plays a critical role in
influencer marketing and
content delivery
optimization.

Al and Consumer
Behavior

AT helps anticipate consumer
needs and shapes purchasing
decisions through emotional
connections with Al agents.

[28-30]

Cognitive biases and
resistance to Al
technologies, such as
“uniqueness neglect”,
need better management.

Al’s emotional connection
with consumers impacts
loyalty but also raises
questions about

Al dependency.

Al in Marketing Ethics,
Trust, and Privacy

Trust in Al systems is

built through transparency,
explainability, and ethical
handling of data. Regulatory
frameworks like GDPR

and CCPA help address
privacy concerns.

[15,16,34,35,37,49]

Regulatory compliance
is not always sulfficient;
businesses must also
maintain trust

through transparency.

Balancing data

collection with privacy
and ethical considerations
remains a challenge. Trust
in Al is multifaceted and
requires addressing
transparency, fairness,
and ethical concerns.

Al in Business

Al adoption boosts firm
performance by enhancing
decision making, operational

The uneven impact of
generative Al on

Al can drive innovation
and financial outcomes

Performance efficiency, and innovation, [17,38—40] business performance but requires careful
particularly in small depends on its alignment integration with
and medium-sized with specific goals. business objectives.
enterprises (SMEs).
Al optimizes supply chains by High implementation Alhas been. .
. . . transformative in
Alin Supply Chain improving demand forecasting, costs and the need for managing suppl
Mana erlilir}llt inventory management, and [42-44,50] skilled personnel chaingdisfu ggn};
& logistics efficiency, contributing present barriers to full . plions,
to sustainability efforts Al adoption particularly during the
’ ’ COVID-19 pandemic.
Al helps design Ethical concerns arise “ ” .
s sustainable marketing over the environmental Green Al strategies
Al and Sustainability . e . promote sustainability,
. . strategies by optimizing [19,20,47,48] footprint of Al .
in Marketing . ..o - but firms must balance
campaigns and minimizing technologies themselves AT's carbon footprint
environmental impact. (“Green Al”). tprint.
Factors, and some theoretical i_(l)lsgt}; lg;}t)ale;s::;on g?iizsgi?‘i?gg:;e
Al Adoption and models TAM UTAUT, AIDUA, [35,51,52] concerns, and the need for  acceptance helps tailor Al

Consumer Acceptance

and sRAM models influence
Al adoption.

skilled personnel can
hinder Al adoption.

solutions to consumer and
business needs.

The literature on Al in retail marketing is expanding rapidly, showcasing significant
advancements in personalization, operational efficiency, and consumer engagement [14,15].
However, a closer look reveals notable gaps that warrant further investigation. While Al’s
role in enhancing personalized marketing and decision making is well established, concerns
regarding data privacy, algorithmic biases, and the potential for consumer manipulation
remain insufficiently addressed [15,16]. Furthermore, the current literature often overlooks
the specific challenges and opportunities of Al adoption in small and medium-sized enter-
prises (SMEs), as well as the integration of Al across omnichannel retail platforms [17,18].
Additionally, research exploring Al’s contribution to sustainable business practices, espe-
cially “Green Al” strategies that mitigate the environmental impact of Al technologies, is
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still in its nascent stage [19,20]. A comprehensive bibliometric and content analysis can
help address these gaps. By mapping the intellectual landscape of Al in retail marketing,
such an analysis will not only provide actionable insights into addressing these challenges
but also contribute to both theoretical advancements and practical applications in the field.

3. Methodology

This study employs a dual research approach, integrating both bibliometric analysis
and content analysis to comprehensively examine the intersection of artificial intelligence
(AI) and retail marketing. The bibliometric analysis provides a quantitative evaluation of
the literature, identifying key trends, influential authors, and institutions, while the content
analysis offers deeper insights into emerging research themes based on high-impact studies.

Bibliometric analysis was chosen as the primary methodology for this study due to
its well-established capability in quantitatively mapping the intellectual landscape of a
field [53,54]. By systematically examining the publication patterns, citation metrics, and
source impact, it allows researchers to identify leading contributors, influential journals,
and key institutions while also uncovering the connections between authors, keywords,
and countries [55]. Its systematic and objective approach has made it particularly valuable
in fields like business and management research [15,53,56]. Within this study, bibliographic
coupling was employed to reveal the underlying structure of Al research within the infor-
mation systems domain. This network analysis technique, which examines the relationships
between documents based on their shared references, facilitates the identification of con-
nections between authors and the thematic focus of their work [53]. Utilizing VOSviewer
software, clusters of articles were formed, each representing a distinct research theme [57].
Compared to other review methods like corpus-based analysis, keyword analysis, and
systematic literature reviews, bibliometric analysis offers a greater degree of objectivity.
While these alternative methods may rely on qualitative interpretations that can introduce
subjectivity, bibliometric analysis leverages citation data and co-occurrence networks to
provide replicable, quantitative insights [53]. This data-driven approach minimizes bias
and fosters a clearer understanding of the field. It is worth noting, however, that this does
not invalidate other methods but rather, as Donahue et al. (2021) suggests, that they may
lack the rigorous protocols bibliometric analysis employs, especially when dealing with
large datasets [53].

Data collection for this study began on 4 December 2023, using the Scopus database.
Scopus was chosen for its broad coverage of Al and retail marketing literature across
multiple disciplines, including science, social sciences, and the humanities. Compared
to Web of Science, which focuses primarily on ISI-indexed journals, Scopus offers a more
comprehensive repository of over 20,000 peer-reviewed journals [58]. The data collection
followed three key stages: identification, screening, and selection. The study primarily
focused on research articles published between 2000 and 2023, with a focus on journals with
an impact factor (IF) > 2. The time frame of 20002023 was selected to capture the evolution
of Al technologies and their integration into retail marketing over the past two decades.
Al’s transformative impact gained momentum around 2000, and this period effectively
represents the key developments in this domain [59]. Only peer-reviewed articles relevant
to Al and retail marketing are included, covering aspects such as consumer behavior, Al
adoption, sustainability, business performance, and trust issues. Articles outside of the
retail marketing context, studies not peer-reviewed, or those published before 2000 are
excluded. Non-English publications and papers not specifically addressing Al in retail are
also not included in the analysis.

In the identification stage, articles containing the keywords “Artificial Intelligence”
or “Al” and “Retail Marketing” were retrieved, resulting in 5301 documents. During the
screening process, a language filter (English) was applied, narrowing the dataset to 404
documents, which included published articles, conference proceedings, and book chapters.
From this dataset, the most relevant documents were selected for further analysis, using
criteria such as citation influence and journal impact. To improve the accuracy of the
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findings, a rigorous screening process was implemented. Each paper was evaluated for its
relevance to Al developments in retail marketing, and those meeting the inclusion criteria
were further analyzed in detail. Additionally, the selection process was reviewed by multi-
ple team members who cross-verified the inclusion of the papers based on the predefined
criteria. While formal inter-rater agreement was not conducted, this approach allowed the
research team to maintain a high standard of accuracy and relevance throughout the data
analysis. The selection of 50 documents for content analysis aimed for a balance between
depth and manageability while prioritizing relevance, quality and representation across key
Al research streams, and achievement of content saturation. Table 2 outlines a summary of
the data collection process.

Table 2. Data collection process.

Stage

Description

Process Details

Outcome

Identification

Initial search conducted
using the Scopus database to
gather a broad dataset on Al
and retail marketing.

Search terms: (artificial AND intelligence) OR
(“Artificial neural network”) OR (“ai”) OR
(data AND analytics) OR (big AND data AND
analytics) OR (“data mining” OR “data
science” OR “deep learning” OR “Machine
Learning”) OR (business AND analytics) AND
(retail AND marketing) with Title and abstract
Date range: 2000-December 2023.

Document types: journal articles, conference
proceedings, book chapters.

Limited to subject area of Social Science.

5301 documents retrieved

Screening (Phase 1)

First round of filtering based
on relevance to Al and retail
marketing and language type
only English.

Subjects related to Al and retail marketing.
Language filter: English only.

4800 documents retained
after the first filter

Applied specific
inclusion/exclusion criteria, such

Limited to the exact keyword (“Artificial
Intelligence”, “Retailing”, “Retail Marketing”)
Included peer-reviewed journal articles and

404 documents retained for

Screening (Phase 2) as exact keyword and publication high-quality book chapters. bibliometric analysis
type, to refine the dataset further. ~ - Title and abstract screening for relevance to
retail marketing and AI applications.
Selected high-impact recent - Inclu.sior} criteria: impact factor > 2,
. . : publication year > 2022. .
. articles based on journal quality, o Final 50 documents selected
Selection - Citation influence and relevance to

recency, and citation metrics for
content analysis.

Al applications in retail marketing
were prioritized.

for content analysis

Bibliometric Analysis

Conducted quantitative
bibliometric analysis to

identify key authors, institutions,
citation patterns, and emerging
research areas.

Utilized Bibliometrix package in R for
co-citation, keyword co-occurrence, and
citation network analysis.

Used VOSviewer for visualization of
intellectual networks.

Mapped intellectual
landscape, key contributors,
and trends in Al retail
marketing research

Content Analysis

Detailed qualitative analysis of
the top 50 selected documents to
explore emerging themes,
research gaps, and new directions
in Al retail marketing literature.

Focused on six key themes: consumer
behavior, Al adoption, sustainability,
business performance, supply chain
management, and trust.

In-depth insights into
critical research themes,
identification of gaps and
future research directions

4. Results

Publication and citation analysis.

4.1. Publication and Citation Trends

The volume of published work within a particular field often indicates the develop-
ment of that field and the academic community’s growing interest. Figure 1 illustrates the
number of research papers and their citation metrics related to artificial intelligence (AI)
and retail marketing published between 2000 and 2023. In the early 2000s, the field received
minimal attention, with only one publication titled “Improving Retail Effectiveness through
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Technology: A Survey of Analytical Tools for Physical and Online Retailers” [60]. This lim-
ited attention likely reflects the nascent stage of Al technology, as its business applications
were not yet widely recognized.

Publications and Citation Trends

600
500
400
300
200

100
32 108 121

2000200220032006200820092010201220132014201520162017201820192020202120222023

B MeanTCperArt N Cumulative Production

Figure 1. Publication and citation trends.

In 2001, only one additional paper was published, accruing a mean total citation (TC)
of 18. A significant rise occurred in 2019, when publications reached 23, coupled with the
highest mean TC of 60.35. This indicates the increased scholarly interest and the growing
recognition of Al's impact on retail marketing. Even though the number of publications
fluctuated between 2001 and 2023, 2023 marked a pivotal year, with 121 documents, rep-
resenting 47.23% of the total publications in this domain. However, 2023 also had the
lowest mean TC of 1.68, which could be attributed to the recency of the publications and
the limited time for them to accrue citations.

The trend observed from 2019 to 2020 shows a burgeoning interest in Al applications
in retail, as research focused on topics such as Al (15%), retailing (12%), sales (5%), e-
commerce (3%), and sustainability and supply chain management (2%). The substantial
increase in 2023 suggests that this is a fast-growing field, providing numerous opportunities
for future research, particularly in emerging keywords and topics.

4.2. Subject-Wise Publication Distribution

Figure 2 presents the distribution of the top 10 most representative categories in Al
and retail marketing. These categories include Computer Science (14.4% of 845 articles),
Engineering (7.6% of 404 articles), Decision Science (5.2% of 404 articles), Economics
(3.3%), Psychology (1.3%), Arts and Humanities (2.7%), Environmental Science (8.8% of
845 articles), Business Management (13.1%), and Social Sciences (34.3%).

Social sciences occupied the highest position, signifying the importance of studying
the social implications of Al in retail marketing. Although other fields, such as computer
science and engineering, are vital to understanding the technical development of Al, the
predominance of social sciences emphasizes the relevance of analyzing consumer behavior,
ethics, and societal implications of Al-driven retail practices. Therefore, this study places
a stronger focus on published articles, conference papers, and book chapters in the social
sciences, as they reflect the growing need for a deeper understanding of the societal and
behavioral changes driven by Al in retail.
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Figure 2. Subject-wise production.

4.3. Analysis of Productive Authors, Universities, Countries, and Sources

Table 1 provides an overview of the top 20 authors, countries, institutions, and sources
contributing to Al research. China ranks first, contributing 77 publications and receiving
1088 citations. Although the United Kingdom produced a similar number of publications
(75), it achieved a higher citation count of 1305, demonstrating its research impact. The
United States and South Korea both published 37 articles, with the U.S. ranking third in
total citations (634). Other notable contributors include India (20 articles, 519 citations) and
France (7 articles, 354 citations).

Single-country publications (SCPs) were more prevalent than multiple-country publi-
cations (MCPs), particularly in China and the UK. China’s research output may be driven
by its larger population, government investment in Al research, and growing technological
leadership. In contrast, the UK’s higher citation impact reflects its focus on high-quality,
globally influential research. Non-English-speaking countries like China may also face lan-
guage barriers that affect publication patterns, while the dominance of English in academic
publishing benefits countries like the UK and the U.S.

4.3.1. Analysis of Productive Authors, Universities, Countries, and Sources

Table 3 presents a comprehensive overview of the top 20 authors, countries, institu-
tions, and sources contributing to the literature on AI. Among the countries, China ranks
first, with 77 publications and a total of 1088 citations. Although the United Kingdom
produced a similar volume of publications (75), it received the highest citation count of
1305, showing the significant impact of its contributions. The United States and Korea
both published 37 articles, with the U.S. ranking third in total citations (634). India and
France also made notable contributions, with India publishing 20 articles and receiving 519
citations, while France, despite publishing only 7 articles, garnered 354 citations. European
countries, such as Ireland, Romania, and the Netherlands, published a smaller number of
articles but achieved high citation counts, reflecting the high quality of their publications.

An analysis of publication patterns reveals that most countries publish their research
independently. China and the UK, however, have demonstrated a stronger inclination
toward international collaboration, with 21 and 24 collaborative publications, respectively,
alongside a similar number of single-country publications (SCPs) at 56 and 51 articles. The
prevalence of SCPs over multiple-country publications (MCPs) suggests that researchers
from the same country are more inclined to collaborate with domestic colleagues rather than
international peers. The United States, however, has shown a tendency to collaborate with
technologically advanced countries, such as Korea and Australia, as well as with China, a
populous nation, which likely influences U.S. researchers to engage in these international
collaborations.
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Table 3. Analysis of productive authors, universities, countries, and sources.
. Top Paper
Authors Np P8 Mg host Affiliated University Most Productive yijes SCP MCP  (Year) with ~ LaPer
Index Index Index Country TC
Sources
Wang Y 5 5 5 0714 616  Seoul National University China 77 56 21 [61] 830
Clarke G 3 3 3 0474 65 University of Liverpool United Kingdom 75 51 24 [62] 634
Dolega L 3 4 4 0.48 72 Swansea University USA 37 23 14 [52] 378
Dwivedi Y K 6 6 6 0.714 165 University of Leeds Korea 37 28 9 [63] 313
Birkin M 3 3 3 0013 6o  Huazhong University of India 17 13 4 [64] 198
Science and Technology
Chen'Y 3 3 3 075 99  Manchester Ital 13 11 2 [65] 243
’ Metropolitan University Y :
Kar A K. 3 3 3 0.75 990  Southwest Jiaotong University Spain 13 1 2 [66] 240
LiX 3 3 3 075 31 University of Glasgow Australia 10 10 0 [67] 168
LiY 3 3 3 075 112 Wuhan University Germany 8 7 1 [68] 168
Pantano E 3 3 3 0273 104 Ducharest University Jordan 8 7 1 [69] 151
of Economic Studies
Wang X 5 5 5 0.75 51 Universiti Putra Malaysia Canada 8 5 3 [9] 37
Adamopoulos P 3 3 3 0286 115  Al-Ahliyya Amman University ~ Portugal 7 5 2 [70] 90
Bawack RE 3 3 3 05 102 Befjing University of Posts France 7 5 2 (71] 40
and Telecommunications
Department of :
Beckers J 3 3 3 0.667 9 Computer Technology Malaysia 6 4 2 [72] 115
Cammarananc A 3 3 3 075 104 ir/}d‘a“ Institute of Romania 6 4 2 (73] 73
anagement Ranchi
Caputo M 3 3 3 0.5 112 Jilin University Saudi Arabia 6 3 3 [74] 90
Carillo KDA 3 3 3 05 102 Massachusetts Institute Belgium 5 4 1 1751 16
of Technology
Cheshire J 2 2 2 0.333 102  Shenzhen University Ireland 4 3 1 [76] 90
Culi 303 3 075 113 |ransilvania University The Netherlands 4 31 1771 168
of Brasov
Dennehy D 3 3 3 0.5 179  University Do Vale do Rio Turkey 6 5 2 [78] 31

Dos Sinos-Unisinos

Note: NP: number of publications; h-index: a metric that measures both productivity and citation impact of the
publications; g-index: a metric that gives more weight to highly cited articles; m-index: the h-index divided
by the number of years since the first publication; TC: total citations; SCP: single-country publication; MCP:
multi-country publication.

The table further illustrates that the most influential authors in the field generally
have lower h-indices, with only four or five authors standing out with higher values. The
h-index, recognized as a reliable metric for mapping scientific contributions and individual
achievements, reveals that the leading author, Wang Y, published five papers between
2000 and 2023, accumulating 616 citations and achieving an h-index of 5, indicating his
significant influence in the Al and retail marketing literature [79,80]. Among the top
20 authors, 40% have an h-index of 2, including Bawack Re and Carillo KDA, who received
102 citations [81], followed by Cui L with 113 citations [82]. The g-index, a modified version
of the h-index proposed by Leo Egghe, shows that only Dwivedi et al. achieved a g-index
of 6, followed by Wang Y with a g-index of 5, while other authors typically had a g-index
around 3.

A total of 155 documents have been published by the top twenty universities contribut-
ing to the Al and retail marketing literature, indicating a growing interest and investment
in this domain. Seoul National University leads the list with 15 publications, while three
prominent universities from the UK—University of Liverpool (15 publications), Swansea
University (14 publications), and University of Leeds (13 publications)—also demonstrate
significant contributions. The Huazhong University of Science and Technology ranks
fourth, highlighting the substantial contributions from UK institutions, which collectively
produced 75 articles and garnered 1305 citations. Additionally, the Indian Institute of
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Management Ranchi has made notable contributions to the literature, further emphasizing
the global interest in this research area.

In terms of publication sources, the Sustainability journal holds the leading position
with 68 out of 404 documents, followed by Logistics and Transportation (18 publications)
and the International Journal of Information Management (16 publications). When con-
sidering total citation counts, the top 20 most-cited documents are distributed among
15 leading journals. The most-cited document, “Al: Multidisciplinary Perspective on
Emerging Challenges, Opportunities, and Agenda for Research, Practice, and Policy”,
authored by Dwivedi et al. [61], was published in the International Journal of Information
Management and has received 830 citations. Another significant paper, “Setting the Future
of Digital and Social Media Marketing Research: Perspectives and Research Propositions”,
also by Dwivedi et al. [62] and published in 2021 in the same journal, ranks second with
570 citations. Additionally, the same journal achieved a “hat trick” by publishing a docu-
ment authored by Gursoy et al. [52], which accumulated 378 citations. While Sustainability
leads in terms of publication volume, the International Journal of Information Management
stands out for its citation impact. Furthermore, notable publications in the Tourism Man-
agement journal by de Kervenoal et al. [65] and Li et al. [66] received 243 and 240 citations,
respectively. These results demonstrate the dominant influence of the International Journal
of Information Management in the field despite the significant contribution of Sustainability
in terms of publication volume in Al and retail marketing literature.

4.3.2. Authorship Country

The below graph illustrates the most influential countries in co-authorship within
the field of Al and retail marketing, along with the corresponding document and citation
details for the top 22 countries. China leads the rankings, contributing 75 documents
and amassing 1088 citations, followed by Canada with 7 documents and 36 citations and
Singapore with a single document garnering 8 citations. Despite publishing only half
the number of documents as China (37 documents), the United Kingdom achieved the
highest total citation count, with 1305 citations, highlighting the substantial impact of its
research. China has invested heavily in Al research and development as part of its national
strategy to become a global leader in technology [83]. The Chinese government’s significant
funding for Al research, combined with an emphasis on international collaborations, has
contributed to the high number of publications from China.

As illustrated in Figure 3, the green cluster in the graph represents the collaborative
efforts of European countries, including Germany, Spain, Turkey, and the Netherlands.
Among these, India stands out as the top-cited country within this cluster, with 519 total cita-
tions. The United States is represented in the yellow cluster and ranks third in total citations
(634), comparable to the UK in its influence. France, with its national Al strategy and public
funding, has promoted international collaborations and research partnerships, especially
within the European Union, focusing on ethical Al and technological advancement [84].
Similarly, Romania has leveraged European-funded projects and government-backed digi-
tal initiatives to foster its Al research presence [85], while South Korea’s heavy investment
in Al technologies has led to robust industry—academic collaborations and international
partnerships [86]. Meanwhile, Italy and Poland have seen a rise in citation counts, largely
driven by their growing emphasis on Al development as a strategic economic pillar. Italy’s
national Al initiatives and participation in European projects have significantly contributed
to its research impact, while Poland’s Al strategies, which aim to transform its economy,
have fueled research output and visibility in sectors like retail. These combined efforts
have strengthened the global research footprint of these countries, contributing to the
increasing collaboration and influence of European and Asian nations in Al and retail
marketing research.
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Figure 3. Authorship country.

The red cluster signifies collaboration among countries such as Australia, Pakistan,
Saudi Arabia, South Africa, and Jordan. Within this group, Australia is the most prolific,
with 8 documents and 193 citations. Research interest is also notably increasing in Italy
and Poland, with these countries securing significant citation counts (198 and 113, respec-
tively). This growing collaboration among countries across various clusters reflects an
expanding global interest in Al and retail marketing, with a diversity of contributions from
different regions.

4.3.3. Co-Occurrence Network Analysis through Keywords

Keyword network analysis serves as a powerful tool to delineate the research fields and
central themes within a subject by constructing co-occurrence networks of keywords. In this
study, a co-occurrence network of keywords derived from 404 documents was generated
using VOSviewer software (1.6.20.0 version), providing a comprehensive depiction of the
Al and retail marketing domain. The analysis identified 42 keywords(see Appendix A)
with a minimum of 10 co-occurrences, which were organized into four distinct clusters,
visually represented in red, green, yellow, and blue. Among these, “Al” accounts for 15%
of the keywords, while “retailing” represents 12%.

As shown in Figure 4, the red cluster, the most prominent, is centered around the
keyword “artificial intelligence” and connects with terms such as the “Internet of Things
(IoT)”, “decision-making”, “marketing”, “commerce”, “big data”, “social media”, “data
mining”, consumer behavior, economic and social studies, information systems, sales, and
chatbots. Within this cluster, “Al” stands out as the keyword with the highest volume
of associated work. The strong linkage between Al (243 co-occurrences), sales (51), and
consumer behavior (33) highlights the centrality of Al in these areas. According to Ref. [87],
numerous Al-enabled marketing activities exist, influencing technology adoption, social
media, and various forms of digital marketing, particularly within SMEs. These Al-driven
activities are predicted to significantly enhance organizational sales volumes. Future
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research could further explore the influence of data-driven technologies, chatbots, big data,
and social media on consumer purchase behavior and marketing applications [88].
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Figure 4. Co-occurrence network analysis (keywords).

In a related study, [89] examined Al in the banking industry, recommending that
bank management and technology regulatory authorities take necessary actions to en-
hance security systems and protective measures, thereby improving customer service and
increasing the reliability of Al technologies in banking services. The adoption of Al in
Asian countries, particularly in the banking sector, has been shown to support strategic
decision making [90]. Beyond banking, the financial and tourism industries are also poised
to benefit from Al integration, which can create significant economic and social impacts
that accelerate commerce [91].

Turning to the blue cluster, the keyword “retail” (131 co-occurrences) emerges as
the most prevalent. The retail industry is undergoing a global transformation, driven
by automation and technological advancements that are reshaping customer interactions
within stores. For instance, in China, Ref. [6] studied the impact of Al on wholesale and
retail trade (WRT), identifying key areas for future research expansion. Conversely, Ref. [92]
have raised concerns about the growing threat to urban retail due to changing shopping
behaviors, as the shopping experience shifts from human interaction to machine-based
systems, exemplified by Amazon’s cashier-less stores. Al and robotics are increasingly
being recognized as new agents within the retail landscape.

Retailing is closely linked to e-commerce, consumption behavior, and shopping ac-
tivity. Ref. [90] suggest that e-commerce can be accelerated through performance testing,
enhancing the retail user experience, targeted advertising, and customer retention strategies.
Notably, Al within the red cluster is strongly connected to retailing through its involvement
in marketing. Al has notably transformed aspects of e-commerce and online retail [90]
Additionally, retailing intersects with the IoT, as noted by Ref. [92], who explored the diffu-
sion of smart retail technology through IoT. Their study on an automated pizza vending
machine in France illustrates the potential for IoT technologies to rapidly penetrate markets,
generating significant socio-economic effects through decentralized, bottom-up processes.
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The green cluster encompasses keywords such as business, internet, China, sustainabil-
ity, innovation, technology adoption, supply chain management, and robotics, with “China”
accounting for the highest percentage (3%). In the context of advanced technologies, it is
also important to focus on innovation for business sustainability. Ref. [93] emphasize the
importance of tools like ChatGPT and the role of skilled workers in achieving business
sustainability, with leadership motivation being a key factor. ChatGPT is an Al language
model developed by OpenAl, built on the generative pretrained transformer (GPT) archi-
tecture. It is designed to understand and generate human-like text based on the input it
receives [94]. Moreover, environmental sustainability in multichannel retailing, considering
strategies and practices, has also garnered attention [95]. Researchers have further investi-
gated the sustainability of chatbots by examining AI and systemic factors [96]. Despite high
expectations, chatbot usage has been inconsistent, with low satisfaction levels reported [96],
thus demonstrating the need for future research and development to ensure sustainable
chatbot services, particularly in Al-driven customer service (AISC).

In the 21st century, the adoption of robo-advisory services has enhanced financial sus-
tainability among millennials, with findings suggesting that financial knowledge, perceived
usability, and trust positively impact their willingness to embrace these technologies [97].
Ref. [98] highlights the growing significance of a robotics, Al, and service automation
(RAISA)-based economy. The green cluster indicates that researchers are actively exploring
the adoption of robotics technology to improve service quality. Concurrently, there is
a need to understand how customers respond to service robots with varying levels of
intelligence [99]. Ref. [13] noted that service robots can significantly influence consumer
emotions through sentiment and evaluation models related to AL Furthermore, the study
of facial recognition technology (FRT) and its associated technology paradoxes and self-
efficacy provides insights into users’ resistance behaviors, which have critical implications
for managers, policymakers, and future researchers [70].

Scholars have also explored offline retailers’ internet market innovations in China [100],
as well as digital innovation and platform ecosystems in food retailing [79]. These studies
demonstrate how online retailers in China are adopting digital data capabilities and inno-
vative methods, potentially transforming the food retail sector’s competitive landscape.
Future research may further explore how internet market innovations can enhance perfor-
mance [79]. In today’s competitive market, survival has become increasingly challenging,
necessitating firms to strengthen their competitiveness by considering factors such as
COVID-19, competition, supply chain management, Al, digitalization trends, and strategic
responses to overcome these challenges [101].

4.3.4. Coupling Documents

Although the analysis encompassed 404 documents and 1088 authors, the network
analysis was strategically focused on highlighting the most prominent co-authorship
relationships within the field. This approach ensured that the analysis captured the most
influential contributors who have played pivotal roles in shaping the discourse on Al and
retail marketing.

As demonstrated in Figure 5, The red cluster comprises seven authors who have
concentrated on various Al challenges and opportunities, including the transformative
potential of Al its application in e-commerce, awareness of Al and robotics, and the role
of Al in information systems during the Fourth Industrial Revolution. Notably, Authors
Dwivedi et al. (2021) are central to this cluster, with their seminal paper on “Al: Emerging
Challenges, Opportunities, and Agenda for Research, Practice, and Policy” serving as a
cornerstone for subsequent research [61]. The prominence of authors is further under-
scored by their 830 global citations, representing the strongest network within the red
cluster [61]. Choi (2019) follows with the second highest global citation count (313), focus-
ing on blockchain technology in supply chain platforms [63]. Moreover, Al and technical
innovations, particularly through text-mining applications of big data, have the potential to
transform numerous tasks and processes in emerging management disciplines [69]. Future



Informatics 2024, 11, 74

16 of 30

research should explore the broader societal and industrial implications of Al to guide
its development.
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Figure 5. Coupling documents.

In the blue cluster, Dwivedi et al., 2021 [62] highlighted the perspectives and proposi-
tions related to social media and digital innovation in marketing research. However, Suel
and Polak (2017) [102] noted that the complexities of digital innovation have not been fully
captured when analyzing consumer behavior in traditional retail environments. To sustain
growth and innovation in both retailing and online channels, researchers must focus on the
evolving shopping behaviors of consumers. Suel and Polak (2017) developed a joint model
for grocery shopping that integrates channel, store, and travel mode preferences [102].
Regarding new channels and technologies in e-commerce and retail marketing, customer
satisfaction remains a critical concern. Ingaldi and Ulewicz (2019) assessed customer satis-
faction using Kano’s model, emphasizing the importance of sustainable development for
the success of e-commerce [103]. Within this cluster, Di Vaio et al. (2020) explored sustain-
able business models of Al in the agri-food system, particularly the role of stakeholders [9].
Sung et al. (2021) found that the use of Al leads to a positive customer experience [104].
Moreover, scholars are increasingly focusing on developing sustainable business models
that apply Al technologies, reflecting a growing emphasis on social responsiveness.

The purple cluster, represented by de Kervenoael et al. (2020), contributed significantly
to the understanding of human-robot interaction in hospitality services, with a particular
focus on perceived value, information sharing, and empathy, garnering 243 global cita-
tions [65]. Bawack et al. (2021) further explored customer experience performance by
examining the roles of personality, trust, and privacy in shaping consumer interactions [81].
Additionally, Kayande (2009) discussed the impact of feedback mechanisms within decision
support systems (DSSs) on evaluative processes [105]. Additionally, Mishra et al. (2021)
discussed the impact of Al on business value proposition [106].

The yellow cluster focuses on the acceptance of Al technology in service delivery
within tourism-related industries. Gursoy et al. (2019) investigated customers” willingness
to use Al devices in service encounters (AIDUA), finding that customer acceptance of Al
technology in service interactions requires a generational shift [52]. Ivanov et al. (2022)
expanded on the opportunities for automation technologies to mitigate the negative eco-
nomic impacts of biosecurity threats, particularly in the travel, tourism, and hospitality
(TTH) sectors [107]. Their study explored the costs and benefits of automation, as well
as the suitability of business models in tourism industries, highlighting both micro- and
macroeconomic implications. Liu et al. (2020) further examined the antecedents of users’
resistance toward facial recognition technology (FRT) in microfinance platforms; their study
garnered 115 citations [70].

The green cluster addresses the “humanization” of Al-enabled customer service agents
(chatbots), as discussed by Schanke et al. (2021) in their study of dual-channel clothing
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retailers in the USA [108]. The research highlights how consumers engage with chatbots to
share their retail experiences, ultimately influencing the transaction process. Factors such as
trust, perceived risk, and satisfaction are crucial in the Al and service automation business
environment, particularly in clothing retailing [109]. Verma et al. (2021) emphasized the
need for hospitality marketers to understand consumer acceptance of robot services, as this
understanding is key to encouraging revisit intentions in robot-operated restaurants, a topic
that warrants further exploration in future research [67]. Additionally, Chen et al. (2021)
used bibliometric analysis to analyze and visualize the citation network of the Al-marketing
interface [110].

4.3.5. Trending Papers’ Content Analysis

The content analysis discovered 50 more recently published influential papers, par-
ticularly those published in journals with an impact factor of 2 and released after 2021.
An in-depth manual reading of 50 papers explored six streams of Al and retail market-
ing research areas where retailers apply Al: consumer behavior, Al adoption/acceptance,

business performance, sustainability, supply chain management, and trust (Table 4).

Table 4. Trending Paper (Theme, Sub-theme, and Findings).

Theme. Sub-Theme Methods Sample Key Findings Authors
Al and Consumer Purchase Intention . Diverse AI enhgnces personahziatlon,.
. . Surveys/experiments . increasing customer satisfaction [4,5,31,111]
Behavior and Attitudes demographics . .
and purchase intentions.
Resmtancg to Mixed Methods G.eographlcally Reglstance to Al is influenced by [30,111]
Al Adoption diverse uniqueness neglect.
Al recommendations
Impact on Consumer  Experimental Industry-specific shape consumer decision
o ) ) ! . ; [112,113]
Decision Making Designs, Surveys (e.g., retail) making and influence value
co-creation behaviors.
Al-driven influencer
Al in Influencer Literature Review N/A marketing impacts consumer [25]
Marketing engagement through visual
cues like color effects.
Al and Business Impact on Sales Diverse Al adoption enhances s'a!es
and Operational Surveys . growth, operational efficiency, [6,114-116]
Performance - representation . .
Efficiency and customer satisfaction.
Al Implementatlon M Field experiment Retail and . Al impacts business decision [41]
Business Contexts manufacturing
Intellectual Trends in Al enhances innovation and
. Bibliometric Analysis N/A efficiency, mapping the field for [117]
Al and Business :
future Al business research.
Al-driven marketing
Al's Ro}e in ‘ Interviews Retailers strategies posmv.ely affect ' [95]
Marketing Strategies consumer behavior and drive
business growth.
Resistance to Al adoption is
Resistance to Al Surveys and driven by perceived risks, but
. . . . SMEs [118,119]
in Business Literature Review transparency can enhance trust
and acceptance.
Al's ImpacF Sgrveys and ' SMEs Al d.rlves product. innovation [120,121]
on Innovation Literature Review and improves resilience.
Al adoption enhances
Alin Retail AI Adoption in Retail ~ Quantitative Surveys  Diverse businesses marketing performance, [3,8112]
Marketing P y customer satisfaction, and o
operational efficiency.
- . Al impacts online customer
AI ApPI1cat1ons Interv1§ ws and case Retail stakeholders  experience and create value [7,122]
in Retail analysis

for businesses.
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Table 4. Cont.
Theme. Sub-Theme Methods Sample Key Findings Authors
Highlights key trends in domain

Intellectual Trends in  Literature Review ‘.Df Al 1ry:hv1dgals perceive

Al and Retail and experiments N/A interactions with machines and [3,123]
Al differently than with humans,
as experiments reveal.

Consumer Behavior Consumer Al-driven marketing

and Al-Driven Interviews strategies positively influence [124]

. segments - .

Marketing purchasing behavior.

Al's Role Positive prior experience with Al

. . Survey Retail consumers  technologies positively impact AI ~ [125]

in Innovation :
use readiness.

Key issues raised—Al biases,
ethical design, consumer

Ethical Implications Literature Review N/A privacy, cybersecurity, [126]
individual autonomy and
wellbeing, and unemployment.

Al Adontion Al enhances sustainability

Al and Sustainability phon Literature Review N/A performance by optimizing [127]

in Sustainability .

resource use and reducing waste.
S Al supports sustainability

AI App 1.1cat1.0.ns Literature Review N/A through energy managementand  [128]

in Sustainability . Lo
supply chain optimization.
Bibliometric analysis maps

Intellectual Trends in s . . the research landscape,

Al and Sustainability Bibliometric Analysis ~ N/A revealing trends and gaps in [129]
Al and sustainability.

. Ethical Al adoption is
Ethical Geographicall critical for building trust and
Considerations in Mixed Methods eograp y . 8 [17,130,131]
. diverse SMEs ensuring responsible,

Al Adoption . .
sustainable marketing.

Al-Driven Innovation . Rethink and redesign business

for Sustainability Literature Survey SMEs models for sustainability ]
Challenges include data

Challenges in Al . quality, expansive technologies,

Implementation Case Studies N/A and the need for skilled personnel [152]
in Al adoption

E;‘rfésgiaphics Trust is a critical factor in
Al and Trust Trust in AI Adoption Literature Review, (age, gender, Al .adgphon, influenced by [36,133,134]
Surveys . . reliability, transparency, and
socio-economic . . .
ethical considerations.
status)
Ethical Al systems that

Ethical . . demonstrate accountability

Considerations in Al Case Studies Industry-specific increase consumer trust [135-157]
and adoption.

Transparency,

AI Autonomy Literature Review N/A complem entarity, and privacy. [138]
regulation are vital for increasing
consumer autonomy.

lzlvg;:nltr; ilé;try Al adoption significantly
Al and Supply AI Adoption pre enhances supply chain )
. L. Surveys (retail, .. . . [139,140]
Chain Management and Efficiency . efficiency, improving
manufacturing, .
. operational performance.
agriculture)
Al improves decision making in
Decision Making in Case Studies Various Contexts supply chain operations, 9]

Supply Chain

optimizing supplier selection and
enhancing resilience.
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Table 4. Cont.

Theme.

Sub-Theme Methods Sample Key Findings Authors

Critical success

Al adoption is influenced by

Experimental various factors including

factors for AI mn Designs SMEs technical readiness, sufficient [40]
Supply Chain . .

security and privacy

Information sharing and Supply
Al-Driven 3 Fi chain integration are important [141]
Supply Chains urvey 1ms for mitigating risk in Al-driven

supply chain management.
Al-Driven Innovation Svstermnati . N/A Al foster; 1n?§vat110n by e?abléng [142]
in Supply Chain ystematic review new product development an

enhancing supply chain agility.

5. Discussion

This content analysis reveals several key themes within the domain of Al and retail
marketing, each offering significant insights into the applications and implications of Al
technologies across various facets of the industry.

One of the most leading themes identified was the application of Al in understanding
and influencing consumer behavior [4,5,31,111,116]. Al's ability to analyze vast amounts of
real-time data has enabled retailers to respond more effectively to customer needs, signifi-
cantly transforming how they craft personalized communications to influence purchase
intentions [5,143,144]. Al-powered personal assistants and Al robot shopping assistants
are increasingly being used to augment traditional retail services, enhancing customer
experiences through tailored, interactive services [145,146]. These technologies, alongside
Al's predictive algorithms, have redefined product recommendations and contributed to
improvements in inventory management [147]. Additionally, the integration of Al into
social media platforms has further amplified its impact on consumer engagement and
behavior. Al environments, as shown in studies, have been found to significantly influence
repurchase intentions and online purchasing behaviors [4,5]. However, while the potential
for Al to revolutionize consumer behavior analytics is evident, resistance to Al-based
services persists, particularly when consumers perceive Al interactions as lacking empa-
thy [30,111,148,149]. This highlights an ongoing challenge in understanding the specific
consumer segments less inclined to embrace Al services, as further explored by Ref. [70].

The business performance theme shows Al’s role in enhancing operational efficiencies
and driving innovations across industries [6,114-116]. Al adoption in retail has led to the
reshaping of customer spending patterns and significant productivity gains, especially
in sectors such as food retail [6,114,115]. Notably, research suggests that even marginal
increases in Al penetration can yield substantial business productivity [41], as seen in
cases like Starbucks, where Al implementation drove significant revenue growth within a
short period [150]. The ability of Al to facilitate innovation is also evident, particularly in
countries such as Saudi Arabia, where Al-driven manufacturing companies have optimized
production processes through machine learning and neural networks [151]. In other sectors,
such as banking, Al adoption has contributed to enhanced customer service and overall
sector growth [18,89]. These findings affirm the broad applicability of Al across industries
and its potential to drive both exploitative and exploratory innovation [152].

Another key theme within the content analysis relates to the adoption and acceptance
of Alin retail marketing [3,7,8,95,104]. Emerging technologies, particularly in fashion retail,
demonstrate the importance of factors such as perceived ease of use (PEOU), perceived
usefulness (PU), and perceived enjoyment (PE) in driving Al technology adoption [153].
The role of training in enhancing Al adoption, as well as the influence of organizational
readiness and top management support, further shows the importance of institutional sup-
port for successful Al integration [154,155]. Studies also highlighted that prior experience
with Al technologies significantly influences consumer readiness to use Al, with positive
experiences enhancing readiness and perceived risks serve as a barrier. [89,125,126].
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Sustainability emerged as another important theme, with Al’s role in supporting
sustainable business practices and supply chain management (SCM) receiving significant
attention. Al technologies are increasingly being adopted to address global market oppor-
tunities and sustainability challenges, particularly in retail markets where environmentally
conscious consumers are driving shifts in production and consumption patterns [77,131].

Moreover, Al’s role in promoting sustainable supply chain performance is particularly
evident within SMEs, where Al chatbots and robo-advisory services are being leveraged to
optimize resource use and improve overall supply chain efficiency [127,128,156,157]. How-
ever, ethical and social concerns continue to pose challenges to the widespread adoption of
Al in sustainability efforts, necessitating a focus on the digitization of business processes to
develop more sustainable models [17,130,131,158].

Trust also plays a central role in the adoption of Al technologies [133,134], particularly
in marketing. As previous studies have shown, consumer trust in Al systems is influenced
by a variety of factors, including perceived risk, satisfaction, and privacy concerns [81].
Despite the potential of Al to enhance retail commerce, studies suggest that as Al auton-
omy increases, consumers may hesitate to fully embrace these systems, highlighting the
importance of managing trust-related concerns in Al implementation [159,160].

Further complicating this dynamic are the differing ethical considerations and be-
haviors exhibited by consumers when interacting with Al versus human-operated ser-
vices [135,136]. Prior studies [123] also reveal that consumers are less likely to express
moral intentions in Al interactions, demonstrating the need for ongoing research into the
ethical dimensions of Al in marketing [48,161].

Lastly, the theme of Al in supply chain management (SCM) highlights Al's growing
importance in optimizing logistical processes, from demand forecasting to warehouse au-
tomation [9,139,140,162]. Al chatbots have demonstrated their effectiveness in streamlining
supply chain operations, particularly within SMEs [156]. However, achieving sustainable
supply chain performance (SCP) requires careful consideration of supply chain risks, with
Al playing a central role in mitigating these risks [46,141]. The complexities of Al adoption
in the e-commerce supply chain further illustrate the challenges faced by manufacturers
and platforms as they seek to balance innovation with profitability [163].

The analysis of identified themes reveals that Al and consumer behavior and Al
in retail marketing dominate the landscape, as highlighted by the considerable number
of studies exploring Al’s role in enhancing personalization, customer engagement, and
real-time decisionmaking. This reflects a strong research focus on how Al-driven inno-
vations are transforming consumer interactions and business models within the retail
sector. In contrast, the relatively fewer studies on Al and sustainability suggest that this
remains an under-researched yet vital area. Given the increasing reliance on Al to drive
operational efficiencies, there is significant scope for further exploration of Al’s potential
to foster sustainable practices, especially as sustainability becomes a matter of concern
across industries.

6. Conclusions

This study provides a comprehensive analysis of Al and retail marketing literature,
based on 404 documents sourced from the Scopus database. Using various bibliometric
parameters, the study identifies China, Dwivedi, Seoul National University, and Sustain-
ability as the most productive countries, authors, institutions, universities, and sources in
the field of Al and retail marketing. Moreover, the content analysis reveals six key research
streams: consumer behavior, Al adoption/acceptance, business performance, sustainability,
supply chain management, and trust.

The study contributes to the existing literature by highlighting the benefits of Al in re-
tail marketing, particularly through the use of technologies such as chatbots, service robots,
and robo-advisory services. Al's implementation across diverse industries, including retail,
food, clothing, banking, finance, and tourism, has significant micro- and macroeconomic
implications. Al adoption in these sectors is poised to accelerate commerce and enhance



Informatics 2024, 11, 74

21 of 30

future competitiveness [91,164]. By focusing on Al and retail marketing, organizations can
develop sustainable business models that support long-term growth [131].

Technology regulatory authorities and policymakers must proactively enhance security
and protection protocols, thereby improving customer service. Additionally, future research
should emphasize the need for regulators and decisionmakers to protect public funds and
prevent cyberattacks through new legislation. Marketers should also develop policies to
address these challenges.

Looking ahead, researchers and practitioners should expand their focus on integrating
Al technologies across a broader range of sectors, including e-commerce, banking, tourism,
food, agriculture, and small to medium-sized enterprises. There is considerable potential
for using chatbots, robotics, automation services, and service robots to enhance customer
service at the retail level in the future.

7. Directions for Future Research

The findings from this review provide a solid foundation for advancing research in Al
and retail marketing. However, several challenges and opportunities remain unexplored,
presenting a fertile ground for future scholarly inquiry. This section outlines key areas for
future research, organized under specific subheadings to guide the academic community
in addressing these gaps.

7.1. Expanding the Scope of Al in Retail and Wholesale Trade

Al's application in retail marketing has shown significant potential, but its utilization
in wholesale trade is relatively untapped. Future research should investigate how Al can
enhance operational efficiency, supply chain management, and customer engagement in
wholesale settings. There is also a need to examine the socio-economic impacts of Al
on these sectors, especially in emerging markets where Al adoption is still in its nascent
stages [69].

7.2. Enhancing Consumer Interaction with Al Technologies

The integration of Al technologies, such as big data, data mining, chatbots, and so-
cial media analytics, has revolutionized consumer behavior analysis. However, future
research should delve deeper into understanding how these technologies influence con-
sumer decision-making processes and purchase behaviors across different demographic
segments. Additionally, investigating the role of Al in enhancing consumer trust, reducing
perceived risks, and increasing satisfaction in Al-driven retail environments is impera-
tive [109]. Studies should also consider how Al can be leveraged to improve service quality
in e-commerce platforms, particularly through the development of more advanced and
human-like Al assistants [67].

7.3. Al and Strategic Decision Making in the Banking Sector

Al’s role in strategic decision making within the financial industry, particularly in
enhancing security and improving customer service, presents a significant research oppor-
tunity. Future studies should focus on developing frameworks that integrate Al with cyber
governance to protect against cyberattacks, especially in sectors like Islamic banking, where
security concerns are paramount [165]. Moreover, research should explore how Al can
be utilized to optimize decision-making processes in banking, thereby improving overall
business performance and customer satisfaction [89].

7.4. Al in Business Performance and Innovation

The potential of Al to drive innovation and enhance business performance across
various industries, including food retail, manufacturing, and tourism, warrants further
investigation. Future research should examine how Al-enabled marketing activities can
increase organizational competitiveness and sales volume, particularly in rapidly evolving
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markets [79,151]. Additionally, exploring the costs and benefits of Al-driven automation in
business models could provide valuable insights for managers and policymakers [92].

7.5. Sustainability and Al Integration

Al’s impact on sustainability is a burgeoning area of interest; yet, many challenges
remain. Future research should focus on how Al can be harnessed to develop sustainable
business models, particularly in SMEs, supply chain management, and the healthcare
sector [156,166]. The role of Al in promoting sustainability through innovative chatbot
services and robo-advisory systems also requires further exploration, especially in terms of
enhancing trust, usability, and customer engagement [97]. Additionally, research should
address the ethical and social implications of Al in sustainability, ensuring that these
technologies contribute positively to societal welfare [158].

7.6. Overcoming User Resistance to Al

User resistance to Al technologies remains a critical challenge for both researchers and
practitioners. Future studies should investigate the factors that drive resistance, such as
lack of empathy, perceived risks, and moral concerns, particularly in service interactions
involving AI[123,149]. Understanding how to mitigate these resistance factors and improve
consumer acceptance of Al in various sectors, including retail, banking, and healthcare, is
essential for the successful implementation of Al technologies.

7.7. Trust, Ethics, and Al in Retail Marketing

Trust remains a pivotal issue in Al adoption, particularly in retail marketing. Future
research should explore how trust can be built and maintained in Al-driven retail environ-
ments, especially through the use of autonomous chatbots [167] and other Al systems such
as service robots [168]. Additionally, the ethical implications of Al in retail, particularly in
hiring processes and consumer interactions, need to be thoroughly examined to ensure
that Al technologies are used responsibly and transparently [161]. Researchers should also
consider how trust, perceived risk, and satisfaction influence retail commerce, providing
insights into how Al can be better integrated into the retail industry.

7.8. Addressing Challenges in Al Research

While the potential of Alin retail marketing is immense, the scholarly community faces
several challenges that must be addressed to advance research in this field. These include
the need for robust methodologies to assess the impact of Al, the ethical considerations
of Al deployment, and the complexities of integrating Al with existing business models.
Moreover, as Al technologies continue to evolve, researchers must stay ahead of the curve
by exploring new applications and addressing emerging challenges in Al adoption and
implementation.

8. Implications and Limitations

For companies, the study demonstrates the importance of integrating Al, retail mar-
keting, and technology adoption to develop e-commerce infrastructures and ensure high
service quality. In the hospitality sector, Al adoption can significantly enhance consumer
experiences [153], especially using robot-operated services [169]. Research suggests that the
use of Al to improve consumer engagement and experience leads to increased consumer
revisit intentions and satisfaction [4]. Marketers must focus on these evolving consumer
preferences to ensure successful Al implementation in service encounters. Organizations
must also address user resistance to Al adoption, as various studies have identified be-
havioral barriers that hinder the smooth integration of Al technologies [30]. Moreover,
managers, technology designers, and researchers need to consider both micro- and macroe-
conomic impacts when integrating Al into business models, ensuring they balance the costs
and benefits of automation [131]. The digitization of business processes is increasingly
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essential for developing sustainable business models that can enhance overall business
performance [95].

Despite the comprehensive nature of our analysis, there are several limitations worth
noting. First, the study relied solely on the Scopus database, which, while extensive, may
not encompass all relevant studies from other databases, such as Web of Science or Google
Scholar. Future research should consider incorporating additional databases to ensure a
more diverse and inclusive dataset. Additionally, focus on articles published between 2000
and 2023 was intended to capture recent developments in Al and retail marketing; however,
some earlier foundational studies may have been excluded.

Furthermore, the selection of 50 documents for content analysis, though justified
by the focus on high-impact literature, may limit the breadth of perspectives covered.
Future studies could expand the sample size to include a broader range of documents,
which may offer deeper insights into niche areas of Al adoption in retail. Lastly, while our
content analysis was thorough, alternative qualitative methodologies, such as the grounded
theory or discourse analysis, could further enrich the understanding of emerging themes in
this field.

Another limitation is the focus on 27 key authors, which, while providing a network
analysis of leading scholars, might overlook other influential voices in the field. Addition-
ally, the analysis only considered journals with an impact factor of 2.0 or higher, which
could further limit the scope by excluding valuable contributions from lower-ranked or
non-impact journals.

Moreover, when considering the high citation counts of journals such as Sustainability
(MDPI), the factors of open-access (OA) versus non-OA publications should be acknowl-
edged. Open-access journals tend to receive more citations due to their wide accessibility,
which may influence citation metrics and skew the perceptions of research impact [169].
This factor could affect the interpretation of citation trends in the literature analyzed, and
future studies should incorporate a comparison of OA and non-OA publications to provide
a more nuanced understanding.

In summary, while this study offers a comprehensive overview of Al in retail market-
ing, future research should address the limitations concerning database scope, key author
focus, journal impact factor restrictions, and the potential bias introduced by open-access
publishing. This will help build a more holistic understanding of the domain of Al in
retail marketing.
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Appendix A Keyword Analysis
Red Cluster (AI-focused):

Artificial Intelligence
Internet of Things (IoT)
Decision Making
Marketing

Commerce

A
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6. Big Data
7. Social Media
8.  Data Mining
9.  Consumer Behavior
10. Economic and Social Effects
11. Information Systems
12.  Sales (51 co-occurrences)
13. Chatbot/Chatbots
14. Digital Marketing
15. Technology Adoption
Blue Cluster (Retail-focused):
16. Retail (131 co-occurrences)
17.  Retailing
18.  E-commerce
19. Consumption Behavior
20. Shopping Activity
21. Wholesale and Retail Trade (WRT)
22. Targeted Advertising
23.  Customer Retention
24. User Experience
25.  Smart Retail Technology
26. Shopping Behavior
Green Cluster (Sustainability and Innovation):
27. Business
28. Internet
29. China
30. Sustainability
31. Innovation
32. Technology Adoption
33. Supply Chain Management
34. Robotics
35. Environmental Sustainability
36. Leadership Motivation
37. Service Robots
Additional Keywords from Various Clusters:
38. COVID-19
39. Competition
40. Strategic Decision Making
41. Digitalization Trends
42. Financial Sustainability
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