Novatio: Journal of Management Technology and

Innovation

E-ISSN : 3030-8674
Volume. 3, Issue 3, July 2025
Page No: 131-143

rﬂj IDSCIPUB

sian Scientific Publicatior

Machine Learning Applications in Marketing Innovation: A Narrative
Review of Global Trends and Challenges

Anggia Ayu Lestari', Reni Yuliviona’, Agung Zulfikri’
'Sekolah Tinggi Ilmu Ekonomi Sakti Alam Kerinci, Indonesia
*Universitas Bung Hatta,Indonesia
*Telkom University,Indonesia
Cortrespondent : anggialestari66@gmail.com’

Received  : May 29, 2025
Accepted  : July 10, 2025
Published  : July 31, 2025

Citation: Lestari, A, A., Yuliviona, R., Zulkifti,
A. (2025). Machine Learning Applications in
Marketing Innovation: A Narrative Review of
Global Trends and Challenges. Novatio:
Journal of Management Technology and
Innovation, 3(3), 131-143.

ABSTRACT: Machine learning (ML) is increasingly recognized
as a transformative force in marketing innovation, reshaping
organizational strategies and consumer engagement across multiple
industries. This study reviews the literature on ML applications in
marketing, with the objective of synthesizing evidence on predictive
analytics, consumer segmentation, personalization, sentiment
analysis, and automation. A systematic search was conducted across
Scopus, Web of Science, and Google Scholar using targeted
keywords such as “machine learning,” “marketing innovation,”
“predictive analytics,” and “consumer behavior.” Inclusion criteria
focused on peer-reviewed articles published between 2018 and 2025
that explicitly examined ML applications in marketing contexts. The
review highlights that algorithms such as Long Short-Term Memory
networks, Random Forest, and k-means clustering improve
predictive accuracy and segmentation, while generative models and
natural language processing enhance personalization, dynamic
pricing, and content generation. Findings treveal significant
differences between developed and developing countries, where
advanced infrastructures support rapid adoption, while resource
constraints and digital literacy barriers impede implementation. The
discussion further identifies systemic implications, including shifts
in organizational processes, policy challenges related to privacy and
regulation, and workforce skill gaps. Limitations in current research
include insufficient focus on local contexts, cultural factors, and
long-term impacts of ML adoption. The study concludes by
recommending targeted policies, ethical frameworks, and fututre
research agendas that prioritize inclusivity, equity, and sustainability
in ML-driven marketing practices. These strategies are critical for
ensuring that ML contributes not only to marketing efficiency but
also to broader economic and social progress.
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INTRODUCTION

In the past decade, marketing has undergone a profound transformation driven by the integration

of advanced data analytics, artificial intelligence (Al), and machine learning (ML) into decision-
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making processes. As firms increasingly face competitive pressures and evolving consumer
expectations, the adoption of ML has emerged as a pivotal strategy to enhance personalization,
optimize customer engagement, and achieve sustainable growth. Machine learning enables
organizations to analyze complex and high-dimensional data, allowing them to uncover patterns
and generate predictive insights that were previously unattainable through traditional statistical
methods (Lin & Tanaka, 2024). This technological shift has significantly influenced how businesses
design marketing strategies, redefining the interactions between firms and consumers. The growing
reliance on data-driven practices underscores the need for scholarly exploration of ML’s role in
marketing innovation, especially as industries adapt to a rapidly digitizing global economy.

Recent studies have shown that ML applications extend across diverse sectors, including e-
commerce, healthcare, education, and tourism, demonstrating its versatility and transformative
potential. For instance, e-commerce giants such as Amazon deploy Al-powered recommendation
engines to refine customer segmentation and drive sales conversion, while healthcare organizations
leverage predictive analytics to personalize patient outreach and optimize communication
strategies (Richard et al., 2025; Pourkarim et al., 2022). The education sector increasingly uses ML
to enhance student engagement by tailoring digital learning platforms to individual needs, and the
tourism industry employs predictive models to anticipate traveler preferences and optimize
destination marketing (Whig et al., 2024; Tuo et al., 2024). These examples highlight the
multifaceted applications of ML in marketing innovation and provide compelling evidence for its
role in reshaping consumer-business interactions on a global scale.

Empirical evidence further supports the transformative capacity of ML in marketing. For example,
studies applying the Recency, Frequency, and Monetary (RFM) model in conjunction with k-means
clustering demonstrate improved accuracy in customer segmentation, enabling organizations to
implement targeted strategies that increase customer loyalty and satisfaction (Lin & Tanaka, 2024).
In healthcare, predictive modeling facilitated by ML enhances decision-making processes and
improves public health campaigns, such as those targeting the eradication of hepatitis through
digital outreach (Pourkarim et al., 2022). Similarly, Al-powered systems in education streamline
enrollment and communication, while in tourism, big data analytics informs destination marketing
strategies, enhancing resource management and visitor experiences (Dinh et al., 2025; Tuo et al.,
2024). The breadth of evidence across sectors illustrates ML’s central role in enabling more precise,
efficient, and impactful marketing strategies.

Despite these promising developments, several fundamental challenges complicate the adoption
of ML in marketing innovation. One key challenge is the resource-intensive nature of ML
integration. Small and medium-sized enterprises (SMEs), in particular, often lack the technical
expertise and financial capital required to implement sophisticated Al systems, resulting in
significant barriers to adoption (Dinh et al., 2025). Furthermore, the successful deployment of ML
depends heavily on the integration of data from diverse and often fragmented sources. Studies
indicate that many organizations struggle to merge datasets across platforms, which undermines
the reliability and accuracy of predictive models (Richard et al., 2025). These issues not only hinder
the effective application of ML but also exacerbate disparities in adoption between large
corporations and smaller firms.
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Another critical barrier lies in the interpretability and acceptance of ML-generated outputs. While
advanced algorithms can generate valuable insights, decision-makers frequently face difficulties in
contextualizing and applying these results within everyday business practices. Stakeholders’ limited
understanding of Al technologies contributes to skepticism and reluctance to rely on ML for
strategic decision-making (Mohammadi et al., 2024; Qasim & Khalifeh, 2025). This gap between
technical capacity and managerial comprehension poses a significant obstacle to the broader
implementation of ML in marketing. Furthermore, challenges related to ethical concerns—such
as data privacy, algorithmic bias, and transparency—continue to limit the extent to which
organizations can fully capitalize on ML’s potential.

The literature also highlights substantial gaps in understanding how ML applications in marketing
manifest across different cultural and regional contexts. Much of the research to date has been
conducted in developed counttries, leaving a paucity of evidence from developing economies where
infrastructural, cultural, and institutional factors may significantly influence adoption. This lack of
geographic diversity in the literature limits the generalizability of findings and hinders the
identification of context-specific strategies that could optimize ML’s effectiveness in diverse
settings (Boni, 2020). Moreover, empirical studies exploring sector-specific applications in
developing regions—such as agriculture, education, or tourism—remain underrepresented,
signaling an urgent need for further investigation into localized practices and challenges
(Pourkarim et al., 2022).

This review seeks to address these gaps by providing a comprehensive analysis of ML applications
in marketing innovation. Its primary aim is to synthesize the existing body of literature to examine
how ML contributes to transforming marketing strategies into more data-driven, personalized, and
consumer-centric practices. In particular, the review focuses on identifying the key benefits,
challenges, and limitations associated with ML adoption across industries and geographic contexts.
By integrating findings from diverse domains, this study highlights the cross-sectoral applicability
of ML and its potential to shape the future of marketing in an increasingly digital economy (Richard
et al.,, 2025).

The scope of this review extends to both developed and developing countries, acknowledging that
the adoption of ML is influenced by distinct infrastructural, cultural, and institutional factors. By
examining applications in sectors such as e-commerce, healthcare, education, and tourism, the
review emphasizes the global relevance of ML while also paying attention to localized challenges.
This comparative perspective allows for a nuanced understanding of how ML-driven innovation
in marketing is mediated by regional differences, thereby contributing to a more comprehensive
appreciation of the technology’s potential and limitations (Rosario & Raimundo, 2025). Ultimately,
this study seeks to inform both scholars and practitioners about the evolving role of ML in
marketing innovation, offering insights that can guide future research and practical
implementations across diverse contexts.
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METHOD

The methodology employed in this review was designed to ensure a rigorous and comprehensive
synthesis of the available literature on the applications of machine learning (ML) in marketing
innovation. The methodological approach followed established guidelines for narrative and
systematic reviews, while maintaining flexibility to capture the breadth of scholarship in this rapidly
evolving interdisciplinary field. Each step of the process—from database selection and keyword
identification to study screening and inclusion—was undertaken with a view to ensure
transparency, replicability, and credibility of the findings.

The collection of literature was primarily carried out through three major academic databases that
are widely recognized for their coverage and reliability in peer-reviewed research. Scopus and Web
of Science were selected as the primary sources given their extensive indexing of high-quality
journals across computer science, business, and interdisciplinary studies. Both databases are
consistently employed in systematic reviews and are considered highly authoritative for identifying
state-of-the-art research outputs (Rosario & Raimundo, 2025). To complement these, Google
Scholar was also used as a supplementary source, particularly to capture conference proceedings,
working papers, and additional publications that may not be included in Scopus or Web of Science.
Although Google Scholar is less restrictive in its inclusion criteria and therefore may present
limitations in terms of quality control, its broader coverage was considered valuable for identifying
emerging discussions and non-traditional sources (Xie & Huang, 2023). This multi-database
strategy was intended to ensure a balanced representation of both established and emerging
literature in the field of ML-driven marketing innovation.

In conducting the searches, particular attention was given to the selection of keywords, as these
form the foundation for accessing relevant and high-quality literature. Keywords were carefully
chosen to reflect the major dimensions of ML applications in marketing. The core keywords

2> <¢ 2 << 2 <«

included “machine learning,” “marketing innovation,” “predictive analytics,” “personalization,”
and “consumer behavior.” These terms were identified as central to the research question,
representing both the technical and marketing-oriented aspects of the topic (Lin & Tanaka, 2024).
To expand the scope and avoid missing relevant studies, additional combinations such as “Al in
marketing,” “data-driven marketing,” and “digital transformation in marketing” were employed.
These combinations captured related discourses that frame ML within the broader context of Al-
driven practices in business. The strategic use of Boolean operators and truncation symbols was
employed to enhance precision and breadth, allowing the search queries to retrieve articles that
explore ML applications across various industries, including e-commerce, healthcare, education,
and tourism (Richard et al., 2025; Rani et al., 2023). The deliberate integration of both general and
specific terms allowed for the identification of literature that addresses overarching frameworks as

well as sector-specific applications.

The establishment of inclusion and exclusion criteria was an essential step to ensure that only the
most relevant and credible studies were retained for the review. Studies were included if they met
the following conditions: they were published between 2018 and 2025 to reflect the most recent
and impactful contributions; they explicitly examined applications of ML in marketing contexts;
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they were peer-reviewed journal articles, conference papers, or book chapters published by
reputable publishers; and they were available in English to ensure accessibility and consistency of
analysis. Exclusion criteria encompassed studies that were purely technical in nature without clear
relevance to marketing applications, articles that lacked empirical or conceptual depth, and
publications with limited accessibility or unclear provenance, such as non-peer-reviewed blogs or
opinion pieces. This set of criteria was intended to balance comprehensiveness with scholarly rigor,
ensuring that the review remains anchored in credible and contextually relevant research.

Regarding the types of research included, the review incorporated both empirical and conceptual
studies to capture the multidimensionality of the topic. Empirical studies ranged from randomized
controlled trials and cohort studies in consumer research to case studies documenting the adoption
of ML systems in organizational settings. These empirical contributions provided tangible evidence
of ML’s effectiveness and limitations in marketing practices. Conceptual and theoretical papers
were also included, particularly those that advanced frameworks for understanding how ML
transforms marketing strategies and consumer behavior. This dual inclusion allowed for a
comprehensive understanding of both practical applications and theoretical developments in the
field.

The process of literature selection was conducted in multiple stages to ensure systematic
refinement of the search results. Initially, the search queries generated a large pool of potential
studies from the selected databases. The first stage of screening involved reviewing titles and
abstracts to eliminate studies that were clearly irrelevant to the research focus. The second stage
required a full-text review of the remaining articles to assess their eligibility against the established
inclusion and exclusion criteria. During this stage, attention was paid to methodological rigor,
relevance of research questions, and clarity in linking ML technologies to marketing innovation.
Any articles that failed to establish a clear connection between ML and marketing outcomes were
excluded at this point. A final set of articles was then compiled, forming the primary evidence base
for the review.

To enhance the quality of the review, each selected article was evaluated using a structured
framework that examined methodological soundness, clarity of contribution, and relevance to the
central research question. Studies were assessed for their use of robust analytical techniques,
validity of findings, and contribution to understanding either the theoretical or practical
dimensions of ML applications in marketing. Comparative analysis across studies was conducted
to identify recurring themes, areas of agreement, and points of divergence. In particular, studies
were grouped into thematic clusters that reflected the main applications of ML in marketing
innovation, such as predictive analytics, customer segmentation, personalization, sentiment
analysis, and automation. This thematic organization enabled the synthesis of diverse findings into
coherent insights that addressed the objectives of the review.

In sum, the methodological framework employed in this review combined systematic search
strategies with rigorous screening and evaluation procedures. By drawing upon multiple databases,
employing carefully chosen keywords, and applying clear inclusion and exclusion criteria, the
review ensured the comprehensiveness and credibility of its evidence base. The integration of
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empirical and conceptual studies further enriched the analysis, offering a balanced perspective that
captures both the technological and managerial dimensions of ML in marketing innovation. This
methodology thus provides a solid foundation for interpreting the results presented in subsequent
sections, while also ensuring transparency and replicability for future research in this domain.

RESULT AND DISCUSSION

The findings of this review reveal the diverse and transformative ways in which machine learning
(ML) has been applied to marketing innovation across multiple industries and global contexts. By
organizing the literature into thematic domains, the analysis highlights recurring patterns, empirical
evidence, and cross-national variations that illustrate both the potential and limitations of ML in
shaping contemporary marketing practices.

Consumer Prediction and Segmentation

One of the most prominent applications of ML in marketing is consumer prediction and
segmentation. Algorithms such as Long Short-Term Memory (LSTM) networks, Random Forest
models, and k-means clustering have demonstrated remarkable capacity to analyze large-scale
consumer data. LSTM models, with their ability to process sequential data, have been shown to
predict consumer purchasing behaviors based on historical trends with high levels of accuracy.
Random Forest algorithms, as ensemble learning methods, combine multiple decision trees to
improve predictive performance, while k-means clustering enables businesses to categorize
customers into meaningful groups according to their behavioral and demographic attributes.

Empirical research validates the effectiveness of these methods. Lin and Tanaka (2024)
demonstrated that integrating Recency, Frequency, and Monetary (RFM) models with k-means
clustering produced more refined segmentation outcomes, which allowed organizations to design
more targeted marketing strategies. This methodological synergy resulted in improved customer
loyalty and increased efficiency in resource allocation. Comparative studies indicate that the
precision of segmentation varies across regions, with developed countries benefiting from higher
data availability and technological infrastructure, while developing economies often face challenges
of limited data access and inconsistencies in consumer information management (Richard et al.,
2025).

Personalization and Targeted Advertising

Another critical area where ML has reshaped marketing innovation is personalization and targeted
advertising. Through the analysis of consumer preferences and purchasing behaviors, ML enables
the design of highly customized advertising campaigns that respond dynamically to individual
needs. Xie and Huang (2023) highlighted the role of recommendation systems powered by ML in
boosting conversion rates, as these systems refine advertising efforts by leveraging user-specific
data inputs.

Evidence shows that ML-driven personalization strategies substantially increase customer

engagement and maximize revenue per advertisement, particularly in the e-commerce sector.
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However, disparities exist between developed and developing economies. In technologically
advanced countries, personalization has been implemented at scale, supported by robust digital
infrastructures and comprehensive data ecosystems. Conversely, in developing economies, limited
access to data and digital literacy constraints reduce the effectiveness of these strategies.
Mohammadi et al. (2024) noted that even with advancements in ML technologies, the adoption in
developing regions remains hampered by infrastructural and educational barriers, highlighting the
uneven global distribution of benefits from ML-driven personalization.

Sentiment Analysis and Consumer Insights

ML also plays a pivotal role in sentiment analysis and the extraction of consumer insights from
digital platforms. By applying natural language processing techniques, organizations can capture
consumer opinions and perceptions in real time. Models such as Naive Bayes classifiers and
Support Vector Machines (SVMs) have been widely employed to categorize user-generated
content into positive, negative, or neutral sentiments. This capability provides firms with
actionable intelligence on brand perception and consumer attitudes, enabling them to respond
rapidly to market changes.

Empirical findings suggest that sentiment analysis delivers more reliable results in countries with
well-structured and abundant digital data ecosystems. In developed nations, the combination of
data availability and advanced language-processing resources enhances the accuracy of sentiment
classification. In contrast, developing countries often encounter linguistic diversity and variations
in digital behaviors that complicate sentiment modeling. As Qasim and Khalifeh (2025) observed,
these barriers can lead to reduced accuracy and lower trust in ML-generated insights, underscoring
the importance of contextual adaptation in applying sentiment analysis globally.

Automation and Content Generation

ML has further revolutionized marketing through automation and content generation. Automated
tools such as chatbots, powered by natural language processing (NLP), now handle real-time
customer interactions, reducing response times and alleviating human resource burdens. Whig et
al. (2024) emphasized that the integration of Al in service marketing enhanced customer
experiences by enabling automated, yet personalized, communications.

Content generation also benefits from ML advances, with generative models like Generative Pre-
trained Transformers (GPT) producing contextually relevant marketing content. These models are
capable of tailoring messages to consumer preferences, reducing information overload and
enhancing engagement (Richard et al, 2025). Additionally, ML supports dynamic pricing
mechanisms, which adjust prices in real time based on consumer demand and behavioral patterns.
In the hospitality sector, for instance, Jain (cited in Pourkarim et al., 2022) documented how hotels
successfully employed Al-driven pricing strategies to optimize revenue by adjusting rates
according to occupancy levels and booking behaviors.

Global comparisons indicate that automation technologies are more advanced in regions with
mature digital infrastructures. While developed nations rapidly deploy chatbots, content
automation, and dynamic pricing, developing countries face obstacles such as limited connectivity,
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cost barriers, and consumer hesitancy to adopt automated services. These disparities highlight the
uneven pace of digital transformation in global marketing practices.

Sector-Specific Applications

Sector-specific applications of ML further underscore its versatility. In healthcare, ML. enhances
marketing by predicting patient behaviors, optimizing communication strategies, and supporting
public health campaigns. Pourkarim et al. (2022) illustrated how predictive analytics has been used
in campaigns to raise awareness about hepatitis, demonstrating ML’s potential to align marketing
with social goals. Similarly, Mottaghi-Dastjerdi and Soltany-Rezaee-Rad (as cited in Whig et al,,
2024) reported that ML contributes to improving patient experiences by analyzing extensive
medical datasets.

In tourism, ML supports destination marketing by predicting traveler preferences and tailoring
offerings accordingly. Tuo et al. (2024) highlighted how Al applications in tourism marketing
enhance visitor experiences and streamline resource management at destinations. Retail sectors
employ ML to anticipate consumer trends, optimize inventory management, and refine in-store
and online personalization efforts, contributing to higher customer satisfaction and conversion
rates. The education sector applies ML to improve student engagement and personalize learning
experiences, with algorithms tailoring content and feedback to individual learning styles (Dinh et
al., 2025).

Despite these shared benefits, differences emerge in sectoral applications across regions.
Healthcare and education sectors in developed countries leverage ML for advanced predictive
modeling and personalized outreach, supported by strong data ecosystems and regulatory
frameworks. In contrast, developing nations often deploy ML in more limited scopes due to
constraints in resources, infrastructure, and regulatory readiness (Rosario & Raimundo, 2025). This
divergence suggests that sector-specific ML applications must be tailored to local contexts to
maximize their effectiveness.

Commonalities and Differences Across Contexts

Overall, the literature reveals both commonalities and differences in ML’s role across industries
and geographies. Common threads include the enhancement of personalization, increased
efficiency in operations, and improved consumer engagement, all of which contribute to more
data-driven and adaptive marketing practices. Differences, however, arise from contextual factors
such as regulatory environments, data availability, and consumer readiness. For example,
healthcare applications prioritize regulatory compliance and data accuracy, whereas retail
emphasizes rapid responsiveness to shifting consumer trends. Furthermore, while developed
economies exploit sophisticated infrastructures to scale ML applications, developing economies
remain constrained by technological and financial limitations.

Globally, these variations underscore the dual character of ML as both a transformative enabler
and a source of inequality in marketing innovation. Richard et al. (2025) observed that
organizations in technologically advanced regions realize greater benefits from ML adoption,
whereas firms in resource-constrained contexts face barriers that slow digital transformation. This
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suggests that the global diffusion of ML in marketing is uneven, shaped not only by technological
capacities but also by cultural, institutional, and economic conditions.

In conclusion, the results of this review highlight the multifaceted role of ML in marketing
innovation. From predictive analytics and consumer segmentation to sentiment analysis,
personalization, automation, and sector-specific applications, ML is reshaping marketing strategies
worldwide. However, the degree of success and the specific challenges encountered vary
significantly across industries and countries, pointing to the necessity of context-sensitive
approaches in future implementations. These findings form the empirical basis for the subsequent
discussion, where the implications, challenges, and opportunities associated with ML adoption in

marketing will be critically examined.

The findings of this review underscore that machine learning (ML) extends beyond the boundaries
of individual marketing strategies and has become a systemic force driving global transformations
in business and consumer interaction. The literature consistently demonstrates that the integration
of ML into marketing practices reshapes not only how firms analyze and respond to consumer
behavior but also how they compete and evolve within the larger economic system. Lin and Tanaka
(2024) argued that ML’s ability to process vast amounts of data with speed and precision equips
organizations with an unprecedented capacity to anticipate market trends and consumer needs.
This capability places data as a strategic asset, transforming it into a new form of capital that
determines competitive advantage in the digital economy.

The systemic impact of ML is also evident in its capacity to redefine organizational processes
across industries. Dinh et al. (2025) observed that ML adoption fosters operational efficiency and
informs innovation in both products and services, resulting in fundamental shifts in business
models. Richard et al. (2025) reinforced this point, noting that intelligent automation enables faster,
more informed decision-making, which in turn supports organizational adaptability in volatile
markets. These transformations suggest that ML is not merely a tool for tactical improvements
but a catalyst for broader restructuring of economic activity, reshaping the balance between firms,
consumers, and digital platforms.

A critical implication of these systemic changes concerns policy frameworks, as governments and
regulatory bodies must respond to the challenges and opportunities posed by ML in marketing.
One of the most pressing concerns relates to consumer privacy and data security. With ML systems
relying on extensive datasets, including sensitive personal information, policymakers are compelled
to devise robust regulatory mechanisms that safeguard individual rights without stifling innovation.
Studies emphasize that consumer trust is essential for the sustainability of data-driven marketing
strategies, making transparent and ethical practices a priority (Pourkarim et al., 2022). Additionally,
the global disparity in regulatory maturity highlights the uneven capacity of different nations to
manage the risks associated with data use, with developing economies often lacking the
institutional frameworks necessary for effective oversight.

Another policy implication relates to workforce development. The literature highlights persistent
skill gaps that limit the adoption of ML technologies, particularly in developing countries.
Pourkarim et al. (2022) observed that insufficient digital literacy and technical expertise hinder
organizations from fully leveraging ML for marketing innovation. Addressing these gaps requires
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policies that prioritize digital education and professional training, equipping current and future
workforces with the necessary competencies. By investing in education and continuous skill
development, policymakers can reduce barriers to adoption and foster inclusive technological
growth.

The systemic role of ML in marketing also invites reflection on its broader socioeconomic
implications. Mohammadi et al. (2024) and Qasim and Khalifeh (2025) noted that stakeholders
often struggle to interpret ML outputs and incorporate them into business decision-making. This
disconnect underscores the importance of fostering not only technical literacy but also managerial
understanding of Al-driven insights. Bridging this divide could enhance the effectiveness of ML
adoption, ensuring that insights generated by algorithms translate into actionable strategies that
deliver value to both businesses and consumers.

Despite the progress reflected in recent literature, this review also reveals several limitations that
constrain current understanding of ML’s role in marketing. One of the most significant gaps lies
in the lack of research on local contexts. The majority of existing studies originate from developed
economies, leaving underexplored the conditions under which ML can be effectively deployed in
developing regions. As Boni (2020) argued, cultural norms and infrastructural limitations play a
pivotal role in shaping consumer responses and organizational strategies, suggesting that findings
from advanced economies may not be directly transferrable. This lack of context-specific research
limits the generalizability of existing evidence and perpetuates a skewed understanding of ML’s
global potential.

In addition to geographic limitations, the literature often neglects the social and psychological
dimensions of consumer engagement with ML-based marketing. While algorithms can accurately
predict consumer preferences and segment markets, less is known about how consumers interpret
and respond to these strategies on an emotional and cognitive level. The scarcity of studies on
digital interactions, particularly those shaped by cultural diversity, represents an important gap.
Without insights into how social and psychological factors interact with technological applications,
marketing strategies may fail to achieve optimal outcomes across different cultural and regional

contexts.

Scholars have proposed several avenues for addressing these limitations. Whig et al. (2024)
suggested expanding the scope of inquiry to examine how research and development efforts in
developing countries can contribute to localized innovations in marketing. This recommendation
underscores the importance of building indigenous knowledge systems that align ML applications
with local needs and values. Moreover, longitudinal studies are urgently needed to assess the long-
term impacts of ML adoption. While short-term improvements in efficiency and personalization
are well-documented, the enduring effects on consumer trust, brand loyalty, and organizational
sustainability remain unclear. Longitudinal research could also shed light on the resilience of M-
driven marketing strategies under varying economic conditions, providing deeper insights into
their robustness and adaptability.

External variables, such as economic shifts and regulatory interventions, further complicate the
picture of ML adoption in marketing. Rosario and Raimundo (2025) highlighted that factors such
as market maturity, infrastructure investment, and policy alighment significantly influence the
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extent to which ML technologies succeed. Understanding how these external factors interact with
organizational capabilities and consumer behaviors could guide the development of more context-
sensitive strategies. In particular, research exploring the interplay between local regulations,
economic policies, and technological infrastructures would provide valuable guidance for
policymakers and practitioners alike.

Potential solutions to the challenges identified in this review lie in interdisciplinary and
collaborative approaches. Bridging the gaps in technical and managerial understanding may require
partnerships between academia, industry, and government to develop educational curricula,
training programs, and public-private initiatives. Collaborative research efforts across nations
could also promote comparative studies that capture regional differences and identify best
practices adaptable to diverse contexts. Furthermore, the creation of ethical frameworks for ML
applications in marketing—covering issues of transparency, accountability, and consumer rights—
could provide a foundation for sustainable adoption that balances innovation with societal trust.

Finally, the literature suggests that a stronger emphasis on inclusivity and equity in ML adoption
is essential. While developed economies accelerate their digital transformation, developing regions
risk being left behind, reinforcing existing global inequalities. Policies and research agendas that
prioritize inclusivity—Dby supporting infrastructure development, expanding access to data
resources, and fostering international knowledge exchange—may help mitigate these disparities.
By addressing both systemic and localized challenges, future research and practice can ensure that
ML contributes not only to marketing innovation but also to broader social and economic
progress.

CONCLUSION

This narrative review demonstrates that machine learning (ML) has become a pivotal driver of
marketing innovation across sectors including e-commerce, healthcare, education, and tourism.
The evidence highlights how predictive analytics, consumer segmentation, personalization,
sentiment analysis, and automation have transformed the way organizations engage with
consumers and optimize their strategies. By leveraging algorithms such as Long Short-Term
Memory networks, Random Forest, and k-means clustering, firms achieve higher accuracy in
predicting consumer behaviors and designing targeted campaigns, while generative models and
natural language processing enhance content creation, dynamic pricing, and real-time customer
interaction. These applications collectively underscore ML’s systemic role in shaping data-driven,
adaptive, and consumer-centric marketing practices.

The discussion emphasizes that ML adoption also triggers broader systemic changes by redefining
organizational processes and positioning data as a strategic resource. Yet significant challenges
remain, particularly for small and medium-sized enterprises and firms in developing economies.
Barriers such as limited infrastructure, insufficient technical expertise, and concerns over privacy
and algorithmic transparency hinder broader adoption. Addressing these challenges requires
targeted policy interventions, including stronger regulatory frameworks for data protection,
investment in digital education and workforce training, and the development of ethical guidelines

141 | Novatio: Journal of Management Technology and Innovation https://journal.idscipub.com/novatio


https://journal.idscipub.com/novatio

Machine Learning Applications in Marketing Innovation: A Narrative Review of Global Trends
and Challenges

Lestari, Yuliviona, and Zulkifti

to ensure transparency and trust. Future research must address geographic and cultural gaps,
incorporate longitudinal designs, and investigate the psychological and social dynamics of
consumer engagement with MIL-driven marketing. Integrating predictive analytics, personalization,
sentiment analysis, automation, and sector-specific applications can strengthen future strategies.
In this way, organizations and policymakers can enhance effectiveness while ensuring inclusivity
in ML-driven marketing innovation.
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