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Abstract— This paper presents a systematic review of how 

Artificial Intelligence (AI) and Machine Learning (ML) have 

transformed marketing practices between 2001 and 2025. 

Through the analysis of 439 peer-reviewed studies, we map the 

intellectual progression of AI/ML in marketing, identifying 

dominant themes, influential works, and emerging gaps in the 

literature. The findings reveal a significant surge in research 

output after 2017, with notable contributions from countries 

such as India, China, and the United States. Key focus areas 

include personalized consumer engagement, predictive 

analytics, programmatic advertising, and the ethical 

implications of automated marketing systems. 

Our review highlights the prevalent use of established 

theoretical frameworks like the Technology Acceptance Model 

(TAM) and the Unified Theory of Acceptance and Use of 

Technology (UTAUT), indicating a strong foundation in 

adoption-focused studies. However, newer innovations such as 

generative AI, real-time adaptive marketing, and the 

integration of AI in small and medium enterprises (SMEs) 

remain underexplored. Importantly, ethical considerations-

including algorithmic transparency, data privacy, and bias 

mitigation-are increasingly acknowledged but require deeper 

empirical and practical attention. 

By synthesizing 25 years of research, this study not only 

charts the evolution of AI/ML in marketing but also proposes 

actionable directions for future inquiry. These include 

fostering cross-cultural studies, developing scalable AI 

solutions for SMEs, and advancing ethical frameworks for 

responsible AI deployment. This review serves as an essential 

resource for students, academics, and marketing professionals 

seeking to understand the current state and future potential of 

AI-driven marketing in an increasingly digital and data-centric 

business landscape. 

I. INTRODUCTION 

AI has been defined as the broader concept of machines 
designed to perform tasks that typically require human 
intelligence, while ML is a subset of AI focused on 
algorithms that enable computers to learn from and make 
decisions based on data . Due to this, it matters today 
because customers expect personalisation and speed, AI 
improves efficiency, ROI, and competitive edge and unlocks 
new capabilities (such as content generation and real-time 
optimization) [1]. The advent of Artificial Intelligence (AI) 
and Machine Learning (ML) in digital marketing in the past 
couple of decades has been marked with a shift from manual 
reporting to automated, learning systems shaping customer 
experience (CX) [2]. This has been observed with move from 
basic rules and analytics, to big data and supervised learning, 
to deep learning to today’s foundation models, and real time 
personalisation. The ever need of hyper personalisation is 
fuelled from the explosion of large consumer generated data 
and it requires optimised techniques for managing large data 
set to make actionalble decisions. These are the enablers of 
the artificial intelligence, machine learning, computer vision 
tools in the digital marketing applications [3]. There are 
adoption differences across various industries including 
retail, finance and healthcare. North America, Europe and 
other developed economies there is higher adoption in large 
firms as compared to the smaller ones. The integration of 
these technologies have changed the way marketing 
campaign are carried out, reaching and connecting to the 
target audience allowing them to experince personalised 
offerings and overall loyalty [4]. Now it is essential for the 
businesses to deliver more relevant, efficient, and scalable 
customer experiences to remain meaningful in the cureent 
business environment, the businesse are exploiting disruptive 
technologies to efficintly manage the marketing programs 
and drive maximum outcome [5], [6]. 

The integration of AI and ML in marketing enhances 
effectiveness through data driven support, fast and more 
precise decision making. In addition, it enables 
personalisation at large scale level, yield actionable insights, 
and continuous optimisation.  

This study aims to answer the following key research 
questions by utilising the bibliometric techniques: 
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1. What are the intellectual foundations such as annual 
publication, most influential documents, most prolific 
authors, most contributing country etc. and emerging themes 
in artificial intelligence (AI) marketing literature? 

2. What are the key theoretical, contextual, 
characteristical and methodological dimensions of the 
research in artificial intelligence (AI) in marketing 
applications? 

3. What are the probable research directions for future 
expansion of the understanding of artificial intelligence (AI) 
in marketing applications? 

II. RESEARCH METHODOLOGY 

To understand the current situation and forecast likely 
future research exploration on the adoption of machine 
learning techniques in marketing applications this study used 
a variety of approaches. In order to understand the current 
state of the field we performed a state-of-the-art bibliometric 
analysis and a network analysis to identify evolving clusters 
that indicated emerging research themes.  

A. Search Strategy and Screening Protocol 

This review adhered to the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses (PRISMA 2020) 
guidelines to ensure methodological transparency and 
replicability [7]. The literature search was conducted on 
March 10, 2025, using the Scopus database, a robust and 
comprehensive source for social science and interdisciplinary 
research, indexing over 90,000 peer-reviewed journals [8]. 

This review utilized Scopus as the sole database due to its 
extensive coverage of peer-reviewed journals in marketing 
and technology fields, robust and exportable metadata 
structure essential for bibliometric and network analysis, and 
established reliability in high-impact systematic reviews . 
Scopus provides a comprehensive, curated, and reproducible 
dataset that aligns with PRISMA 2020 guidelines, ensuring 
methodological rigor while managing the scope of a 25-year 
interdisciplinary mapping study. 

The following Boolean search string was applied to the 
TITLE-ABS-KEY fields: 

("machine learning" OR "deep learning" OR "supervised 
learning" OR "unsupervised learning" OR "reinforcement 
learning" OR "neural networks" OR "artificial intelligence" 
OR "predictive analytics") 

AND 

("marketing" OR "digital marketing" OR "consumer 
behavior" OR "customer experience" OR "customer 
segmentation" OR "targeted marketing" OR "marketing 
analytics" OR "marketing strategy" OR "brand management" 
OR "advertising") 

Inclusion Criteria 

• Peer-reviewed journal articles, conference papers, 
and book chapters. 

• English language only. 

• Publication date range: 2001–2025. 

• Primary focus on the adoption, application, or 
impact of ML/AI in marketing contexts. 

Exclusion Criteria 

• Non-English publications. 

• Document types such as editorials, notes, short 
surveys, letters, and errata. 

• Studies focused solely on technical/algorithmic 
aspects without clear marketing application or relevance. 

• Duplicate records. 

Screening Procedure 

• Identification: All records retrieved from Scopus 
were compiled into a master spreadsheet. 

• Deduplication: Duplicates were removed using 
Scopus’s built-in deduplication and manual verification in 
Excel. 

• Title/Abstract Screening: Two independent 
reviewers screened titles and abstracts against 
inclusion/exclusion criteria. 

• Full-Text Screening: Potentially relevant documents 
were assessed in full text to confirm eligibility. 

• Consensus and Final Inclusion: Discrepancies were 
resolved through discussion between reviewers. The final 
dataset was validated for thematic consistency. 

III. RESULTS  

A. Bibliometric analysis and discussion 

The bibliometric data below is based on 439 documents 

measured on various metrics depicted in Table 1. Following 

the approach for bibliometric analysis, proposed by [9], the 

data is explored and analysed.  

TABLE I.  DATA CHARACTERISTICS 

Main information about data 

Timespan 2001:2025 

Sources (Journals, Books, etc) 318 

Documents 439 

Annual Growth Rate % 13.05 

Document Average Age 4.39 

Average citations per doc 14.34 

Keywords Plus (ID) 2564 

Author's Keywords (DE) 1303 

Authors 1426 

Authors of single-authored docs 45 

Single-authored docs 45 

Co-Authors per document 3.68 

International co-authorships % 17.92 

article 166 

book 4 

book chapter 22 

conference paper 245 

conference review 2 

 

In Table 1 it is observed that materials analysed cover a 24-

year period from 2001 to 2025. Most notably, there are 318 

108



sources which include but are not limited to journals and 

books. The annual increase of the data has been about 13% 

while “document average” age is just over 4 years. 

Furthermore, average citations per document have been 

about 14%.  In terms of “Keywords Plus (ID)”, which are 

keywords extracted from cited article titles through a Web 

of Science algorithm, it is revealed that they amount to 

2564. Stemming from a total of 1426 authors, Author’s 

Keywords (DE), keywords supplied by authors themselves, 

reached 1303 with authors of single-authored work being 

45. This suggests a high level of thematic diversity and 

strong collaboration culture. In summary it could be inferred 

that the field is showing evidence of growth possibly 

through increased interest in the research domain except for 

conference reviews which appear to be relatively low. The 

following chart presents the publication trend of the output. 

 

 

 

Fig. 1. Publication trend 

       Figure 1 illustrates the publication trend for the 2001-2025 

period. It is thus observed that over a 24-year period, a 

steady increase in papers is evident with the highest starting 

from around 2017 and the greatest spike appearing just after 

2020. Additionally, post 2020, possibly around 2021, the 

highest increase in output is observed. Then just about 2024, 

publication of papers becomes stagnant with the greatest 

decline appearing all the way up to 2025. The section that 

follows illustrates the top 10 scholars based on h-index, total 

citations and the number of papers published.  

  

 

Fig. 2. Trend Topics  

 Figure 2 above presents the trend topics each year from 

2011 to 2023. In recent years, “artificial intelligence” is 

observed as the most dominate trend topic and this is from 

around 2022. It is closely followed by “digital marketing” 

and “classification” also appearing within the same time. 

This shows the growing interest in these topics in recent 

years. On the lower end of the spectrum, “social networks”, 

“personalization” and “twitter” all appear with frequencies 

of less than 20, possibly indicating a declining interest likely 

due to exhaustion or saturation. In summary, this visual 

timeline not only showcases the rise and fall of certain 

topics but how the research priorities have evolved over the 

years. The following section presents the word cloud for 

research themes in Fig. 5. 

 

 

Fig. 3. The word cloud  

This word cloud depicted in Figure 3 is based on keyword 

frequency extraction illustrating the most occurring terms 

within a particular research domain in terms of literature. 

The most dominant theme is marketing followed by 

machine learning and artificial intelligence. These are likely 

core themes in literature within a particular space. Other 

themes that appear to also be relevant but are slightly less-

dominant include advertising (American English), deep 

learning and learning systems which likely suggests that 

these are emerging themes within the research domain. 

Lastly, commerce, machine-learning and advertising 

(British English).  
 

B. Network Analysis 

A network analysis was conducted to examine co-authorship 

structures and collaboration patterns in AI/ML marketing 

research to provide insights into knowledge diffusion and 

institutional connectivity within the field. This was done to 

enhance descriptive bibliometric indicators.  
 

 

Fig. 4. Co-Authorship Analysis  
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Co-authorship analysis is a technique to study 

collaboration dynamics amongst researchers, institutions, 

countries etc. by counting at the combined authorship and 

present the patterns as a clusters [13]. We have used 

VOSviewer application to create and visualize the research 

collaboration cluster in the domain of machine learning in 

marketing. The analysis was conducted by keeping 

threshold values as number of articles per author to 3 and 

number of citations to 5. The network obtained is based on 

the four clusters as shown in Fig. 4 

Cluster 1: Digital marketing and ethics (red) 

This is the largest cluster of the network and made up of 181 

authors. This cluster focuses on digital transformation and 

ethical aspects of adoption of AI. The most prominent 

authors of this cluster are Dwivedi Y.K., Ismagilova E., and 

Alshurideh M., their work investigate the important aspects 

of adoption of disruptive technologies in marketing and their 

ethical considerations such as marketing in the metaverse 

platform [10], [11]. This cluster investigated the important 

issues such as data privacy, algorithmic bias, and consumer 

trust in AI driven marketing applications [12].  

 

Cluster 2: Emerging markets and cross-cultural studies 

(green) 

This cluster is the second largest cluster of the network and 

contains 162 authors who focus on the technical aspects of 

the applications of machine learning techniques in 

marketing. Some of the key authors of this cluster are Wang 

Y., Zhang Y., and Ebrahimi P. who have published many 

articles on the topics of applications of local ML 

technologies & algorithms in emerging economies [13], 

[14]. This cluster further investigates the influence of 

cultural, economic, and infrastructural factors on the 

effectiveness of machine learning techniques in marketing 

program & applications.  

 

Cluster 3: Applications of ML techniques in marketing 

(blue) 

This cluster consists of 143 authors and focuses on the 

strategic application of machine learning techniques in 

marketing applications. The most prominent authors of this 

cluster are Bengio Y., Friedman J.H., and Huang C. they 

have studied and published the potential applications of the 

ML algorithms to leverage in various activities of marketing 

[15]. The scholars in this cluster have collaborated to 

develop, reiterate and refine ML algorithms such as neural 

networks, deep learning algorithms, and predictive analytics 

& modeling to apply in critical marketing activities [16].  

 

Cluster 4: Consumer behavior and personalization 

(yellow) 

The last and smallest cluster of this network contains 132 

authors working on the critical aspects of the application of 

ML techniques in consumer behavior and hyper- 

personalization. The most dominant authors who collaborate 

to study and understand the applications of ML techniques 

in the consumer behavior analysis that in turn lead to unique 

personalization are Rust R.T., Grewal D., and Sarstedt 

M. Some of the important studies in this cluster shows the 

successful implementation of ML techniques to comprehend 

the complex customer preferences, behavior and predict 

probable purchasing habits based on big data analytics and 

key insights [17].  

 
Keywords C-occurrence analysis 

The keyword co-occurrence analysis is presented in fig 5, it 

is generated using VOSviewer application by keeping the 

minimum word frequency of 10 i.e. words having 

frequencies less than 10 are not included in the analysis. The 

network is made of three clusters which show the dominant 

keywords in the respective domain of research in the 

application of ML techniques in marketing applications. 

 

Fig. 5. Keywords C-occurrence Analysis 

Cluster 1: ML applications in consumer behavior 

research (Red) 

The largest cluster of this network is made up of 144 

keywords and focuses on the use of machine learning 

techniques for gaining deeper consumer insights that can 

help in better product and services offerings and managing 

the customers efficiently. Some of the prominent keywords 

in this cluster include customer lifetime value, consumer 

behavior, sentiment analysis, decision trees, classification, 

deep learning, social media, twitter, and consumer behavior 

etc. This cluster also includes keywords like Predictive 

modeling that specify the application of ML techniques in 

categorizing customer segments [18], predicting churn [19]; 

Behavioral analysis such as sentiment analysis of reviews 

[20], decision trees for purchase patterns [21] and Value 

optimization such as calculating customer lifetime value 

(CLV) [22]. This cluster is depicting the exploitation of 

machine learning techniques to solve the complex marketing 

problems and manage the customers profitably [23].  

 

Cluster 2: Application of ML in digital advertising 

(green) 

This is the second largest of this network and contains 115 

keywords such as machine learning, reinforcement learning, 

recommender systems, display advertising, and bid 

optimizations. It focuses on the application of machine 

learning techniques in advertising and marketing [24], [25]. 

The applications include ad placements optimization, 

content design, and help in better user engagement through 

evolutionary algorithms [26]. This cluster also focuses on a 

very important aspect of digital advertising i.e. fraud 
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detection techniques for ads by identifying click fraud in 

pay-per-click campaigns.  

 

3.4.3 Cluster 3: Marketing and data protection (blue) 

This cluster is the smallest cluster of this network and 

contains 111 keywords, some of the most dominant 

keywords includes marketing science, data privacy, pay-per-

click, influencer marketing, and customer lifetime value, 

covariate shifts, embeddings, algorithms, global media etc. 

that focuses on the growing importance of data privacy 

while adopting the modern ML techniques for marketing 

success and better customer satisfaction [20], [27]. This 

cluster also shed light on the technical aspects such as data 

quality for handling covariate shifts in dynamic markets, 

privacy-preserving ML for embeddings of anonymized user 

data and algorithmic accountability for combating bias in ad 

delivery [20], [27], [28]. 

IV. FUTURE RESEARCH DIRECTIONS 

In the current study, we encourage future researchers to 
use alternative methodologies to address and answer relevant 
questions in the area. Focusing on hyper personalization 
using Deep Learning (DL) for enhancing individual targeting 
with transformer-based models related to adjusting and 
modifying real time to user behaviour. Emotional aware 
marketing such as using Artificial Intelligence (AI) to 
evaluate customer emotions from multimodal data and tailor 
making marketing content. Further to this, zero party data 
can be investigated with a clear focus on how Artificial 
Intelligence (AI) will be used to infer preferences to data 
privacy. This may include using next-best-action models to 
develop Machine Learning (ML) algorithms which optimize 
sequential customer decision making across different 
customers’ lifecycles. Marketing interventions using causal 
inferences can be actioned through Machine Learning (ML) 
to enhance the treatment of effects of campaigns.  

Artificial intelligence ethics, privacy and fairness in 
marketing, thus using bias detection methodologies in digital 
advertising algorithms, which may include how Machine 
Learning (ML) reinforces societal biases and how to reduce 
them in digital advertising efforts and digital marketing 
campaigns. To add to this, federated learning for privacy-
conscious personalization, and explainable artificial 
intelligence for marketing decision making using black box 
models interpretable to managers and compliance with 
regulation. Conversational Artificial Intelligence and 
customer engagement need to be adopted, by checking on 
how advanced chatbots and virtual assistants can be used for 
automated customer service and product discovery in 
electronic commerce and digital marketing. Image and voice 
search optimization for more enhanced customer interaction, 
and human-Artificial Intelligence (AI) in sales mainly 
focusing on trust, persuasion, and effectiveness.  

Future researchers can go an extra mile in investigation 
of Artificial Intelligence (AI) generated ads, slogans, and 
visuals can influence customer perceptions and brand equity. 
A/B testing of synthetic content for generation and 
optimization of multiple content variations autonomously, as 
well as managing and identifying virtual brand ambassadors 
vs synthetic influencers. Using Natural Language Processing 
(NLP) for social listening to detect shifting sentiments, brand 
threats and emerging trends from unstructured online data. 
Mapping, classifying and clustering ecosystems of 

competitors using unsupervised public open data, and 
scenario simulation tools application to test digital marketing 
strategies. Decision support for Artificial Intelligence-
augmented marketing. This may include but is not limited to 
campaign planning using cognitive automation for designing, 
executing and refining strategies, modelling digital twin of 
the customer for insights and experimentation, examining 
Artificial Intelligence (AI) and human decision synergy. 
Application of multimodal Machine Learning (ML) for 
unified customer reviews, cross channel attribution, Internet 
of Things (IoT) and smart environments (smart homes and 
digital retailing). Promotion and dynamic pricing through 
Reinforcement Learning (RL), real time customer 
segmentation and context-aware (location, time, device and 
mood) marketing 

V. CONCLUSION AND LIMITATIONS  

To wrap up, bibliometric techniques offer a descriptive 

strategy to evaluate research productivity, influence, and 

thematic clusters, Theories, Contexts, Characteristics, and 

Methodologies (TCCM) framework provides a 

comprehensive tool to evaluate theoretical development, 

contextual relevance, specific characteristics, and 

methodological consistency. Potential limitations of the 

currently used integrated methodology include data source 

limitations, citation-based biases, limited theoretical insights 

and superficial engagement, underemphasis on practical 

relevance and overly prescriptive structures. However, no 

matter if there is so much priorly published work on 

integrated Artificial Intelligence (AI), Machine Learning 

(ML) and marketing applications based on common primary 

and secondary research methodologies, some of the least 

used approaches can be used predictively in future to explore 

deeper insights in this domain. Researchers can apply 

scientometrics, altimetrics, content analysis and topic 

modelling, citation analysis, co-authorship and collaboration 

analysis, text mining, network analysis, bibliographic 

coupling, temporal or evolutionary analysis, and these can be 

achieved using relevant tools such as Dimensions.ai, LDA, 

BERT, Gephi, Pajek etc. On the other hand, the TCCM 

approach can help map out the growth of the research area, 

showing which topics, theories, and authors are shaping the 

field and help explore the new avenues in this domain.  
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