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Abstract

The rapid advancement of artificial intelligence (AI) has transformed business environments and created new opportunities
for optimizing marketing processes. This study aims to investigate and prioritize the effects of Al on marketing process
optimization, with a particular focus on improving operational efficiency, decision-making accuracy, customer experience,
and organizational competitiveness. A mixed-methods approach was employed, combining thematic analysis of semi-
structured interviews with 13 experts in marketing and information technology and the Analytic Hierarchy Process (AHP)
to evaluate and rank the identified themes. The findings reveal that Al significantly enhances marketing processes by
reducing operational and advertising costs, minimizing human errors, improving decision-making quality, accelerating
marketing activities, and enabling personalized customer interactions. Among the identified factors, the reduction of
human error emerged as the most influential effect, whereas resource management improvement received the lowest priority.
The results further indicate that Al can strengthen firms’ competitive advantage and improve marketing effectiveness;
however, its successful implementation requires careful management of privacy concerns and the development of strategies
aligned with local cultural and market conditions. Overall, the study highlights Al as a strategic enabler of marketing
process optimization and sustainable business performance.
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1. Introduction

The rapid advancement of technology over recent decades
has led to revolutionary innovations that are transforming
societies, economies, and industries worldwide. Among
these developments, Al has emerged as one of the most
significant technological breakthroughs, enabling organiza-
tions to analyze complex data, identify patterns, generate
predictions, provide recommendations, and support auto-
mated decision-making processes. The integration of Al
technologies across various sectors has contributed to the
emergence of the Fourth Industrial Revolution (Industry
4.0), characterized by unprecedented levels of automation,
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intelligence, and digital transformation [1]. In today’s busi-
ness environment, marked by accelerating globalization and
digitalization, organizations operate within increasingly dy-
namic and competitive markets. International markets
face numerous challenges, including rapidly changing cus-
tomer demands, intense competition, and cultural diversity.
Consequently, marketing and sales processes have under-
gone substantial transformations, requiring firms to adopt
innovative approaches and advanced technologies to main-
tain their competitiveness and market position [2]. In this
context, Al has emerged as a transformative technology
that plays a crucial role in optimizing marketing and sales
processes [3]. By leveraging big data analytics, customer
behavior prediction, and personalized marketing strategies,
AT enables organizations to effectively address the grow-
ing complexities of global markets [4]. One of the most
significant challenges facing international businesses is man-
aging diverse markets with varying customer preferences,

435


https://journal.krrishpub.com/index.php/jmt/index
https://orcid.org/0009-0002-8427-4043
https://orcid.org/0009-0003-7000-1738
https://krrishpub.com/index.html
https://doi.org/10.71426/jmt.v3.i1.pp435-445
mailto:rghn.parham@gmail.com
mailto:Parsa.roghanian@std.ankaramedipol.edu.tr
mailto:roghanianparsa@gmail.com

Parham and Parsa. Journal of Modern Technology, Volume 3, Issue 1, Jan—Jun 2026, pp. 435-445 436

regulatory requirements, and environmental conditions [5].

Strategies that prove effective in one market may not
necessarily yield similar outcomes in another. Therefore,
Al assists organizations in analyzing market and customer
data, facilitating more informed decision-making and en-
abling the development of marketing strategies tailored
to both local and global market conditions [6]. As a re-
sult, businesses can enhance their competitive advantage
by optimizing advertising activities, increasing conversion
rates, and improving customer experiences within their
target markets [7]. Furthermore, Al plays a vital role in
the automation of marketing processes.

Marketing automation not only enhances workforce pro-
ductivity but also reduces operational costs and improves
overall organizational performance [§8]. The Al-powered
tools analyze historical data and forecast future trends,
enabling marketers and sales professionals to engage more
effectively with potential customers and optimize market-
ing activities in a data-driven manner [9]. In addition,
AT possesses the capability to analyze vast amounts of
structured and unstructured data, including customer re-
views, social media interactions, and behavioral patterns.
This capability allows organizations to gain deeper insights
into customer sentiments, expectations, and preferences,
thereby facilitating the personalization of communication
styles and marketing messages. Al-powered catboats and
virtual assistants can deliver fast, accurate, and person-
alized responses, significantly enhancing customer expe-
rience [10]. These capabilities are particularly valuable
in complex international markets characterized by diverse
products, services, cultures, regulations, and consumer
preferences. By utilizing Al to analyze large volumes of
customer data and tailor marketing communications to
individual needs, organizations can foster deeper customer
engagement, strengthen customer loyalty, and ultimately
improve sales performance. Consumer engagement theories
provide a valuable framework for understanding the impact
of Al-driven personalization on customer relationships and
marketing effectiveness [11]. Further, cloud-assisted Al sys-
tems are reported in [45], [47] for enhancement of business
eco-systems.

In international markets where cultural diversity and
varying consumer preferences are prominent characteristics,
the customization of marketing strategies has become a
critical success factor. The application of machine learning
algorithms to analyze customer behavior and predict future
needs enables organizations to deliver products and services
more accurately to different customer segments [12]. Such
personalization not only enhances customer satisfaction
but also contributes to improved conversion rates, higher
returns on investment (ROI), and increased organizational
profitability [13]. Today, organizations must continuously
improve their marketing and sales processes to survive and
thrive in highly competitive environments. Increasing sales,
attracting new customers, retaining existing customers,
and improving the effectiveness of marketing activities are
among the primary objectives pursued by businesses. Con-
sequently, the optimization of marketing and sales processes
has become a strategic necessity for modern organizations
[9]. In this regard, AI, with its innovative capabilities
and advanced analytical power, has become one of the
most influential drivers of transformation in marketing,
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Figure 1: Conceptual framework for identifying and prioritizing
the effects of artificial intelligence on marketing processes using
the AHP method.

fundamentally changing the way marketing activities are
designed, implemented, and evaluated [14]. Despite the
growing adoption of Al technologies in marketing, this field
remains relatively new within the academic literature, and
comprehensive studies examining its multifaceted impacts
remain limited compared to other established research do-
mains. Therefore, identifying the various dimensions of
AT’s influence on marketing processes and evaluating the
relative importance of these impacts is of considerable
scholarly and practical significance. Accordingly, this study
adopts a mixed-methods approach to investigate the effects
of Artificial Intelligence on marketing process optimization
and seeks to provide a comprehensive understanding of the
opportunities, benefits, and implications associated with
the application of Al in contemporary marketing practices.

Figure 1 presents the conceptual framework of the study.
As illustrated, Al serves as the primary enabling factor
influencing the optimization of marketing processes through
capabilities such as data analytics, process automation,
and customer intelligence. Based on this framework, the
study addresses two main research questions. First, it
seeks to identify the key effects of Al on marketing process
optimization. Second, it aims to determine the relative
importance and priority of these effects using the AHP.
The framework provides a structured basis for examining
how AI contributes to enhancing marketing performance
and supports the evaluation of its most significant impacts.

2. Smart marketing

Smart marketing has emerged as a modern and trans-
formative approach in business and marketing management
that leverages data and advanced technologies, particularly
AT and ML, to optimize and personalize marketing activ-
ities and strategies [15], [44]. This approach has evolved
in response to the increasing complexity of business envi-
ronments, the rapid growth of data generation, and the
changing expectations of customers. By utilizing intelli-
gent technologies, organizations are able to make more
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informed marketing decisions based on comprehensive data
analysis and actionable insights. The primary objective of
smart marketing is to achieve a deeper understanding of
customers, analyze their behavioral patterns, and utilize
this knowledge to design and implement more effective
marketing strategies. Through advanced analytical tools
and Al-driven algorithms, organizations can process vast
amounts of data and gain valuable insights into customer
preferences, needs, and purchasing behaviors. This ca-
pability enables businesses to predict customer actions
more accurately and personalize marketing communica-
tions according to individual customer characteristics and
expectations [16]. Consequently, firms can deliver the right
message to the right customer at the right time through
the most appropriate communication channels. One of the
key distinctions between smart marketing and traditional
marketing lies in the way customers are segmented and
targeted. Conventional marketing approaches often cate-
gorize customers based on demographic variables such as
age, gender, income level, or geographic location. In con-
trast, Al-driven marketing systems can create significantly
more refined customer segments by analyzing a broader
range of data points, including purchase history, online
behavior, social media interactions, personal interests, and
even predicted future actions [17]. This enhanced level of
segmentation allows organizations to allocate marketing
resources more efficiently and improve the effectiveness of
their promotional activities.

In smart marketing, data serve as the fundamental re-
source for decision-making processes. Organizations can
utilize data-driven analytics to identify market trends, dis-
cover emerging opportunities, and predict customer needs
with greater accuracy. These data are collected from vari-
ous sources [20], including website interactions [46] , online
purchasing activities [47], social media platforms [48], cus-
tomer relationship management (CRM) systems, and other
digital touch points [6]. The integration and analysis of
such information provide valuable insights that support
strategic decision-making and reduce uncertainty in mar-
keting activities. Furthermore, smart marketing enables
organizations to continuously monitor market dynamics
and respond rapidly to environmental changes [9].

3. Marketing processes

Marketing processes encompass all activities and ac-
tions undertaken by organizations to attract customers,
create value, and achieve their sales and business objec-
tives across different operational levels. These processes
typically involve a sequence of interconnected stages, includ-
ing market analysis, identification of customer needs and
preferences, development of appropriate products and ser-
vices, establishment of effective customer communication
channels, and ultimately the completion of sales trans-
actions and post-purchase relationship management [18].
As a core organizational function, marketing serves as a
bridge between businesses and customers, ensuring that
products and services are aligned with market demands
and consumer expectations. The effectiveness of marketing
processes largely depends on an organization’s ability to un-
derstand its target market and accurately identify customer

needs. Market analysis and customer insight generation
are therefore among the most critical components of mod-
ern marketing. Organizations must continuously gather,
process, and interpret information regarding customer be-
havior, purchasing patterns, preferences, and expectations
in order to design more effective marketing strategies. Such
information enables firms to improve advertising campaigns,
enhance product development initiatives, and increase cus-
tomer satisfaction by delivering value that closely matches
consumer requirements [6].

Effective communication, customer engagement, rela-
tionship management, and personalized interactions are
increasingly recognized as essential elements of successful
marketing strategies. Consequently, organizations must
ensure that their marketing processes are designed not
only to attract new customers but also to retain existing
ones by continuously delivering superior value and positive
customer experiences. Within the sales function, particu-
lar emphasis is placed on increasing conversion rates and
optimizing interactions between sales representatives and
customers. Organizations seek to improve the efficiency of
their sales activities by identifying high-potential prospects,
understanding customer motivations, and tailoring sales
approaches to specific customer segments. Effective coordi-
nation between marketing and sales activities is essential for
maximizing organizational performance and achieving sus-
tainable growth [6]. As customer journeys become increas-
ingly complex, businesses must adopt more sophisticated
approaches to managing customer interactions through-
out the purchasing process. To address these challenges,
many organizations have adopted advanced technologies
and marketing automation systems that streamline routine
activities, improve operational efficiency, and generate more
effective marketing outcomes [19]. These technologies en-
able firms to execute marketing campaigns more efficiently,
monitor performance in real time, and make data-driven
adjustments to their strategies. The growing integration of
Artificial Intelligence into marketing processes has further
accelerated this transformation.

Al-powered technologies provide organizations with the
ability to analyze large volumes of customer data, identify
hidden patterns, and generate actionable insights that sup-
port strategic decision-making. By leveraging AI’s analyti-
cal capabilities, companies can design marketing activities
that directly reflect individual customer preferences, pur-
chase histories, and online behaviors. This level of person-
alization allows organizations to establish deeper and more
meaningful relationships with consumers, enhance customer
engagement, strengthen brand loyalty, and ultimately cre-
ate a significant competitive advantage in increasingly dy-
namic markets [43], [45]. Overall, marketing processes have
evolved from traditional, transaction-oriented activities
into highly integrated, data-driven, and customer-centric
systems. The adoption of advanced technologies, partic-
ularly Artificial Intelligence, has significantly enhanced
organizations’ ability to understand customers, optimize
marketing performance, improve sales effectiveness, and
achieve sustainable competitive success in contemporary
business environments.
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4. Applications of AI in marketing

Artificial intelligence has rapidly emerged as one of
the most influential technologies for optimizing and en-
hancing marketing processes across industries. Through
the application of machine learning algorithms, predictive
analytics, and advanced data-processing capabilities, Al
enables organizations to better understand customer behav-
ior, anticipate market trends, and improve the effectiveness
of marketing strategies. By leveraging these capabilities,
businesses can develop more targeted and personalized
marketing initiatives, resulting in improved customer en-
gagement and significantly higher ROT [§]. Organizations
that utilize Al-driven data analytics, customer segmenta-
tion techniques, and real-time personalization tools are
able to create highly targeted marketing campaigns that
resonate with individual customer needs and preferences.
Such capabilities allow firms to move beyond traditional
mass-marketing approaches and adopt customer-centric
strategies that foster deeper engagement and stronger emo-
tional connections with consumers. As a result, organi-
zations can strengthen brand loyalty, improve customer
retention, and achieve superior business performance. With
the continuous advancement of Al technologies, the poten-
tial for marketing personalization continues to expand,
creating unprecedented opportunities for businesses to de-
liver customized experiences at scale [21]. One of the most
important applications of Al in marketing is big data ana-
lytics.

Modern organizations generate and collect enormous
volumes of customer-related data from various digital chan-
nels, including websites, social media platforms, mobile
applications, online transactions, and customer relationship
management systems. Al technologies possess the com-
putational capability to process these large and complex
datasets efficiently, identify hidden patterns, and uncover
valuable insights regarding customer preferences, purchas-
ing behavior, and decision-making processes [9]. Such
insights enable organizations to make more informed mar-
keting decisions and develop evidence-based strategies that
align closely with customer expectations. The ability of Al
to transform raw data into actionable intelligence provides
significant advantages for marketers. By analyzing cus-
tomer information in real time, organizations can identify
emerging trends, anticipate future customer needs, and
proactively adapt their marketing efforts. Consequently,
businesses are able to design more effective marketing cam-
paigns and tailor promotional messages according to the
unique characteristics of individual customers and market
segments [22]. This level of precision contributes to im-
proved campaign performance, higher conversion rates, and
more efficient allocation of marketing resources. Another
critical application of Al in marketing is the automation of
marketing processes. Marketing automation technologies
powered by Al include intelligent email marketing systems,
recommendation engines, campaign management platforms,
and customer engagement tools. These systems can au-
tomatically perform repetitive marketing tasks, optimize
campaign execution, and deliver personalized content to
customers without extensive human intervention. As a re-
sult, organizations can improve operational efficiency while
simultaneously enhancing the customer experience [23].

Among Al-powered marketing tools, chatbots and virtual
assistants have become particularly important components
of customer service and customer relationship management
strategies. Al-based chatbots can respond to customer
inquiries, address complaints, provide product recommen-
dations, and offer support services around the clock. By
delivering immediate and personalized responses, these
technologies improve customer satisfaction and contribute
to a more seamless customer journey [24]. Furthermore,
intelligent chatbots can continuously learn from interac-
tions, enabling them to provide increasingly accurate and
context-specific responses over time. This capability allows
organizations to deliver fast, efficient, and personalized
customer service while reducing operational costs. Beyond
its operational applications, Al has become a strategic
enabler of value creation in contemporary marketing. Ef-
fective marketing practices facilitate opportunities for the
exchange of goods and services [25] while simultaneously
contributing to the development of sustainable competitive
advantages [26].

Modern marketing has become increasingly dependent
on intelligent and automated data-driven systems that
support more accurate decision-making and enhance or-
ganizational responsiveness. This highly focused and an-
alytical marketing approach has demonstrated a direct
impact on marketing outcomes and organizational perfor-
mance [27]. Technological advancements have continuously
driven the evolution of marketing practices, demonstrating
that marketing and AI can work synergistically to create
meaningful value for both organizations and customers
[28]. When technology operates at a personalized level, it
establishes stronger connections between businesses and
consumers. By leveraging AI to understand individual
customer preferences and behaviors, marketers can create
highly relevant and engaging experiences that significantly
enhance customer value creation [29]. Such personalized
interactions not only improve customer satisfaction but also
strengthen long-term relationships and increase customer
lifetime value. Furthermore, advanced Al-driven marketing
solutions are capable of adapting rapidly to changing busi-
ness requirements and market conditions. These innovative
technologies facilitate the delivery of customized commu-
nication strategies and integrated solution packages that
address the needs of various stakeholders while supporting
organizational objectives [30] . As business environments
become increasingly dynamic and customer expectations
continue to evolve, the adaptability provided by Al-based
marketing systems becomes a critical organizational ca-
pability. From a strategic perspective, the importance of
Artificial Intelligence in marketing continues to grow. Many
organizations have improved their performance through the
adoption of Al-powered platforms and technologies. These
systems enhance customer interactions across multiple mar-
keting channels, improve market forecasting capabilities,
and increase the effectiveness of marketing automation
initiatives. As a result, Al is widely recognized as one
of the most transformative technologies for modern busi-
ness, with its global market value projected to increase
from approximately $10.1 Billion in 2018 to nearly $126
Billion by 2025 [31]. This remarkable growth highlights
the increasing significance of Al as a driver of innovation,
competitiveness, and sustainable success in contemporary
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marketing environments.

Previous studies have shown in Table 1, in which Al
is a new topic in discussions and integration of marketing,
marketing with AI and its scientific challenges and con-
cerns. Therefore, it is important to examine Al on the
proposed processes and can help fill this gap and provide
new perspectives in this field.

5. Research design and methodology

The research process was conducted in two comple-
mentary phases. In the first phase, qualitative data were
collected through semi-structured interviews with experts
and managers specializing in marketing and information
technology. To ensure the relevance and richness of the
collected information, theoretical sampling was employed.
Theoretical sampling is a purposive sampling technique in
which participants are selected based on their expertise,
experience, and direct relevance to the research topic. This
approach enabled the researcher to obtain in-depth insights
regarding the various dimensions of Al applications in mar-
keting and their impact on organizational performance.
The interview process continued until theoretical satura-
tion was achieved. Theoretical saturation occurs when
additional interviews no longer generate new information,
concepts, or themes relevant to the research objectives. In
this study, saturation was reached after thirteen interviews,
as the collected responses became repetitive and no new
themes emerged. Conducting thirteen interviews ensured
both the comprehensiveness and credibility of the qual-
itative findings while providing a robust foundation for
subsequent analysis. The collected qualitative data were
analyzed using thematic analysis. This method was se-
lected because of its effectiveness in identifying, organizing,
and interpreting meaningful patterns within textual data.

Thematic analysis enables researchers to explore qualita-
tive data in depth and uncover relationships among different
concepts and perspectives expressed by participants. Given
that the present study aims to develop a comprehensive
understanding of the effects of AI on marketing process
optimization, thematic analysis was considered particularly
appropriate. The analysis process began with a thorough
review and familiarization with the interview transcripts.
Subsequently, open coding was performed to identify sig-
nificant concepts and recurring patterns within the data.
Similar codes were then grouped together to form broader
categories, leading to the identification of both main and
sub-themes. These themes represent the key concepts ex-
pressed by participants and encompass various dimensions
of AT’s impact on marketing and sales processes. Through
this systematic coding and categorization procedure, a con-
ceptual framework of Al-driven marketing optimization
was developed.

In the second phase of the study, the AHP was employed
as a quantitative decision-making technique to evaluate and
prioritize the identified themes. The AHP was selected be-
cause of its ability to assess multiple criteria simultaneously
and determine their relative importance through pairwise
comparisons. This method integrates subjective expert
judgments with objective analytical procedures, making it
particularly suitable for prioritizing factors that influence

marketing process optimization through AI technologies.
Since one of the primary objectives of this research was to
determine the relative importance of the themes identified
during the qualitative phase, AHP provided an effective
quantitative framework for ranking these factors. Initially,
the main criteria associated with Al-driven marketing opti-
mization were extracted from the thematic analysis results.

Subsequently, pairwise comparison questionnaires were
developed and distributed to eight experts and managers
with extensive knowledge and experience in marketing
and information technology. These participants included
academics, industry professionals, and practitioners with
relevant expertise in Al applications and marketing manage-
ment. The collected data were processed using specialized
AHP software to calculate the relative weights of the identi-
fied criteria and determine their priority rankings. Through
pairwise comparison analysis, the significance of each factor
was quantified, enabling a systematic evaluation of the most
influential effects of AI on marketing process optimization.

The integration of thematic analysis and AHP repre-
sents one of the major strengths of this study. The quali-
tative phase facilitated the identification and exploration
of key concepts and dimensions associated with Al appli-
cations in marketing, while the quantitative phase enabled
the measurement and prioritization of these dimensions
based on expert judgments. This mixed-methods approach
provided both depth and rigor, allowing for a comprehen-
sive examination of the research problem and generating
findings that are both theoretically meaningful and prac-
tically applicable. Data Collection Procedure A total of
thirteen semi-structured interviews were conducted with
specialists and experts in the fields of marketing and Al.

The initial interview questions were developed based
on an extensive review of the relevant literature and were
designed to explore the various dimensions of AIl’s impact
on marketing process optimization. The interview struc-
ture was intentionally designed to encourage exploratory
discussions by beginning with broad, open-ended ques-
tions. This approach enabled participants to freely express
their experiences, perspectives, and insights regarding the
role of Al in marketing activities. As the interviews pro-
gressed, additional probing questions were developed based
on participants’ responses to clarify emerging concepts
and validate newly identified themes. This iterative and
flexible approach allowed the data collection and analysis
processes to evolve simultaneously, enhancing the richness
and depth of the findings. The dynamic interaction between
the researcher and participants facilitated the discovery of
nuanced perspectives and contributed to a more comprehen-
sive understanding of the research phenomenon. Detailed
information regarding the interview participants, including
their professional expertise, work experience, and fields of
specialization, is presented in Table 2. It means that af-
ter conducting 11 interviews, the researchers reached data
saturation- no new themes were emerging. However, to
increase the rigor and trustworthiness of the study, they
conducted 2 additional interviews. Table 3 provides the
details of main themes and sub-themes with frequency of
appearance across interviews.
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Table 1: Research conducted in the field of applying artificial intelligence in marketing.
Sl. No. | Subject Results Reference

1 AT for the real world The authors present a multidimensional framework for understanding the [9]

impact of Al, including levels of intelligence, tasks, and the use of robots.
They also discuss privacy, bias, and ethics challenges and emphasize that
AT should augment rather than replace human managers.

2 AT in marketing: Systematic | This study systematically reviews the literature to illustrate the impor- [32]
review and future research tance of Al in marketing and outlines future research directions.

3 Alin business: State of the art | Current state of Al research in business has twelve major themes grouped [33]
and future research agenda into four categories: collective impact, organizational impact, Al systems,

and Al methods.

4 A strategic framework for Al | A step-by-step strategic marketing framework is proposed that combines [34]
in marketing machine learning, analytical AI, and emotional Al to support segmenta-

tion, targeting, positioning, and marketing implementation activities.

5 AT in marketing: A systematic | The study identifies five strategic marketing domains and twenty subtopics. [35]
literature review A total of 201 AI applications reported in 72 articles are reviewed and

ranked according to coverage, impact, and importance.

6 ML and AT use in marketing: | The paper presents a taxonomy of machine learning applications in [36]
A general taxonomy marketing and identifies eleven recurring use cases related to consumer

behavior, customer experience, decision-making, and financial perfor-
mance.

7 Al and user-generated data | The article examines how Al and user-generated content improve voice-of- [37]
are transformation customer analysis and discusses suitable analytical techniques for different

forms of customer data.

8 Al in marketing: Concerns | The study investigates privacy and data security concerns associated with [38]
and solutions Al-driven marketing and proposes edge computing and restricted-access

architectures as mitigation measures.

9 ATl in digital marketing: In-| The review highlights AI applications in consumer behavior analysis, [23]
sights from a comprehensive | e-commerce, digital advertising, budget optimization, and competitive
review strategy development.

10 Impact of Al on marketing The findings indicate that competitive pressure, media attention, digital [39]

maturity, and customer expectations significantly influence Al adoption
in marketing activities.

11 AT in business models as a tool | The study shows that AI provides new opportunities for digital risk [40]
for managing digital risks in | management through large-scale data analysis and automation of complex
international markets decision-making tasks.

12 The evolving role of Al in mar- | Al enables marketers to gain deeper customer insights, improve data [41]
keting analytics, and transform marketing activities into highly customer-centric

processes.

13 Investigating the impact of in- | Results demonstrate a positive relationship between international markets, [42]
ternational markets and new | digital technologies, and organizational innovation, particularly when
digital technologies on busi- | entrepreneurial orientation is strong.
ness innovation

14 A B2B marketing capabilities | Al competencies contribute to information management, planning, B2B [43]
perspective marketing effectiveness, and operational execution capabilities.

15 AT and ML: Exploring drivers, | Organizations should improve AI and ML literacy among managers [44]
barriers, and future develop-| to address unrealistic expectations and ensure balanced adoption of
ments in marketing manage- | intelligent technologies in marketing decision-making.
ment

6. Implementation of the AHP method for weight-
ing the main themes

To evaluate and prioritize the main themes associated
with the effects of AI on marketing process optimization,
the AHP was employed. The AHP is a widely recognized
multi-criteria decision-making (MCDM) technique that en-
ables researchers to systematically assess, compare, and
prioritize multiple criteria based on pairwise comparisons.
Owing to its ability to integrate both qualitative judg-

ments and quantitative analysis, AHP has been extensively
utilized in studies involving complex decision-making prob-
lems and criteria prioritization. For the purpose of this
study, eight experts with substantial knowledge and profes-
sional experience in the fields of marketing and information
technology participated in the evaluation process. The
experts were asked to compare the identified themes pair-
wise according to their relative importance in influencing
marketing process optimization through AI applications.
The comparisons were conducted using Saatya’s standard
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Table 2: Demographic information of participants.

Sl. No |Job Age| Work |Education
history
1 Researcher 25 4 Business Administra-
tion
2 Investment | 34 10 Economic
Manager
3 Marketing 25 4 Business Administra-
Manager tion
4 IT Manager | 36 11 Business Administra-
tion
5 Export 27 5 Business Administra-
Manager tion

6 IT Manager | 35 12 Information Technology

7 Researcher 29 7 Public Administration

8 Marketing 28 6 Business Administra-
Manager tion

9 Marketing 35 10 Marketing Management
Manager

10 Artificial 30 8 Artificial Intelligence
Intelligence
Manager

11 Management| 30 7 Strategy Management
Strategy
Manager

12 Commercial | 27 6 Business Administra-
Manager tion

13 Business 31 7 Business Management
Manager

nine-point scale, where a value of 1 indicates equal impor-
tance between two criteria, while a value of 9 represents
the extreme importance of one criterion over another [49].
Intermediate values were used to reflect varying degrees of
preference and relative significance. To enhance the relia-
bility of the evaluation process, the individual judgments
provided by the experts were aggregated, and the aver-
age values were used to construct the pairwise comparison
matrix. This matrix serves as the fundamental input for
the subsequent stages of the AHP analysis, including the
calculation of criteria weights, consistency assessment, and
the determination of priority rankings. Table 4 presents
the pairwise comparison matrix developed based on the
experts’ evaluations. The matrix constitutes the primary
analytical foundation for deriving the relative weights of
the identified themes and determining their respective con-
tributions to marketing process optimization. Through this
procedure, the study is able to quantify the relative impor-
tance of each theme and establish a prioritized framework
for understanding the impact of AI on marketing processes.

To determine the relative importance of each criterion,
the pairwise comparison matrix was normalized. Normal-
ization is a crucial step in the AHP, as it transforms the
comparison values into a standardized form and enables
meaningful comparisons among the criteria. By converting
the original matrix into a normalized matrix, the influence
of scale differences is eliminated, allowing the relative con-
tribution of each criterion to be assessed more accurately.
The normalized matrix serves as the basis for calculating
the priority weights of the criteria. These weights represent
the relative importance of each identified theme in relation
to the overall objective of the study. Consequently, the nor-
malization process facilitates the weighting procedure and

provides the foundation for ranking the criteria according
to their significance. The normalized pairwise comparison
matrix is presented in Table 5.

The weights of the criteria were determined by calculat-
ing the average of the normalized values across each row of
the normalized pairwise comparison matrix. In the AHP,
this procedure is used to derive the priority vector, which
reflects the relative importance of each criterion with re-
spect to the overall objective of the study. By averaging the
normalized values, a single weight is assigned to each crite-
rion, representing its contribution to the decision-making
framework. These calculated weights indicate the relative
significance of the identified criteria and provide a quanti-
tative basis for comparing and ranking them. Criteria with
higher weights are considered more influential in achieving
the research objective, whereas criteria with lower weights
have a comparatively smaller impact. The resulting weights
were subsequently used to prioritize the identified themes
associated with the effects of AI on marketing process op-
timization. The calculated criteria weights are presented
in Table 6.

In the AHP, consistency assessment is an essential step
because the pairwise comparison matrix is based on subjec-
tive evaluations made by decision-makers. The Consistency
Ratio measures the degree to which the pairwise compar-
isons are logically coherent and aligned with the principles
of transitivity and rational judgment. In other words, it
examines whether the preferences expressed by the ex-
perts are internally consistent across all comparisons. The
calculation of the CR provides an important validation
mechanism for the decision-making process. A low con-
sistency ratio indicates that the judgments are logically
consistent and that the relationships among the compared
criteria are reliable. According to Saaty’s AHP method-
ology, the CR of less than 0.10 is generally considered
acceptable, indicating that the level of inconsistency is suf-
ficiently low and does not significantly affect the validity of
the analysis. Therefore, the consistency assessment ensures
that the collected judgments are trustworthy and can be
confidently used for subsequent calculations, including the
determination of criteria weights and priority rankings. By
verifying the consistency of the pairwise comparison matrix,
the researcher can ensure that the resulting weights accu-
rately reflect expert opinions and provide a robust basis
for decision-making. In the next step, to evaluate the accu-
racy and consistency of the judgments made, the CR was
calculated. This ratio measures the degree of consistency
in the pairwise comparisons within the comparison matrix,
indicating how well the judgments align with logical and
proportional principles.

7. Key results

Principal eigenvalue, CI and CR values are calculated
by (1)-(3), respectively.

Anax = 9.479 (1)
CI = 0.0599 (2)
CR = 0.0413 (3)
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Table 3: Main themes and sub-themes with frequency of appearance across interviews.
Sl. No | Main themes Sub-themes Number of inter-| Abundance
views
Improve operational efficiency 1,3,5,6,9 5
Reducing human resources costs 2,4,7.8,11,13 6
1 Cost reduction Reduce advertising costs 2,5,8,10 4
Supply chain management optimization 6,9,12 3
Reducing research costs 2,3,8,11 4
Reducing errors in data analysis 1,4,5,7,10 5
9 Reducing human error Reducing human decision-making error 3,4,6,9,11,13 6
Reducing errors in advertising campaigns | 2,5,8,12 4
Reducing errors in competitor analysis 1,4,7 3
Personalize customer interactions 1,3,4,6,8,9 6
3 Improve customer Provide better customer service 2,5,7,11,13 5
experience Analyze customer needs more accurately |1,4,8,9,10 5
Improve customer satisfaction 2,6,9 3
Increasing accuracy in market analysis 2,3,5,7 4
4 Improve decision-making More accurate prediction of customer be-|1,4,6,8,12 5
accuracy havior
Optimizing advertising strategies 3,5,7,9,10,11 6
Analyzing competitive data 2,5,8,12 4
Improve customer response speed 1,3,7,12 4
5 Increase the speed of Accelerate data analysis 2,4,5,6,10 5
operations Reduce campaign launch time 2,6,9 3
Accelerate strategy implementation 3,7,10,11 4
Table 4: Aggregated pairwise comparison matrix of the main themes related to Al effects on marketing process optimization.
el . Cost Reducing Improve De015}0n— Increase | Advertising Manfig'ers’ International Resource
Criteria . customer | making decision ..
reduction | human error . speed accuracy . competitiveness | management
experience | accuracy maklng
Cost reduction 1 0.67 8.21 2 0.82 5.32 3.46 0.53 8.13
Reduction in 1.54 1 8.93 1.33 1.27 7.65 4.48 0.75 8.57
human error
Improvement in 0.14 0.14 1 0.48 0.12 0.49 0.32 0.27 0.84
customer expe-
rience
Improvement 2 1.33 4.22 1 1.60 3.40 6 0.57 7.50
in decision-
making accu-
racy
Increase in op-|  1.25 0.83 12.50 0.62 1 6.25 3.75 2.52 8.50
erational speed
Increase in ad- 0.19 0.13 0.45 0.20 0.16 1 0.62 0.15 0.98
vertising accu-
racy
Facilitating 0.29 0.22 0.68 0.37 0.27 1.62 1 0.25 1.48
managers’
decision-
making
Improvement 0.53 0.40 0.86 1 0.32 2.54 1.89 1 2.12
in international
competitive-
ness
Improvement in 0.12 0.11 0.49 0.57 0.14 0.67 0.45 0.25 1
resource man-
agement

Since the calculated CR = 0.0413 is well below the
acceptable threshold of 0.1, the pairwise comparisons in
the matrix demonstrate a high level of consistency. The
CR is a critical validation step in the AHP. It serves as a
quantitative measure to assess whether the decision-makers

pairwise comparisons are consistent enough to be consid-
ered reliable. A CR value of 0.0413 is excellent significantly
lower than the commonly accepted upper limit of 0.10.
This low value indicates minimal random inconsistency
in the judgments. In practical terms, the expert(s) who
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Table 5: Normalized pairwise comparison matrix of the main themes.

Criteria Cost Human Customer Decision Speed Advertising Managers’ International Resource
reduction error experience accuracy accuracy decision competitiveness management

Cost reduction 0.1387 0.1416 0.1773 0.1873 0.1434 0.1838 0.1610 0.1322 0.1894

Reduction in hu-  0.2136 0.2114 0.1928 0.1246  0.2220 0.2642 0.2085 0.1870 0.1996

man error

Improvement in 0.0194 0.0296 0.0216 0.0450 0.0210 0.0169 0.0149 0.0480 0.0196

customer experi-

ence

Improvement in 0.2773 0.2813 0.1985 0.0935 0.2795 0.1523 0.2793 0.0273 0.1757

decision-making

accuracy

Increase in opera- 0.1734 0.1755 0.2894 0.0362 0.1748 0.2800 0.1745 0.1208 0.1990

tional speed

Increase in adver- 0.0264 0.0275 0.0216 0.0117 0.0160 0.0448 0.0289 0.0072 0.0229

tising accuracy

Facilitating man- 0.0403 0.0466 0.0327 0.0216 0.0270 0.0725 0.0465 0.0120 0.0345

agers’  decision-

making

Improvement in 0.0728 0.0846 0.0413 0.0580 0.0320 0.1138 0.0879 0.0482 0.0494

international com-

petitiveness

Improvement in 0.0084 0.0116 0.0231 0.0331 0.0150 0.0300 0.0210 0.0120 0.0234

resource manage-
ment

Table 6: Final weights and rankings of the main themes.

Criteria ‘Weight
Reduce human error 0.2234
Improve decision-making accuracy 0.2001
Increase operational speed 0.1955
Reduce costs 0.1616
Improve international competitiveness 0.0808
Facilitate decision-making for managers 0.0533
Increase advertising accuracy 0.0323
Improve customer experience 0.0318
Improve resource management 0.0213

filled the comparison matrix maintained logical proportion-
ality across their evaluations. Such a strong consistency
result enhances the credibility of the subsequent priority
weights and final decision outcomes derived from the model.
Decision-makers can therefore confidently move forward
with the analysis, knowing that the input data is robust
and free from major contradictions. Further, CI and CR
values are given by (4) and (5).

)\max —n

Cl==""1 )
CI

CR= 1 (5)

In (5), RI is the Random Index for the corresponding
matrix size.
8. Conclusion

AT has emerged as a transformative technology with
significant potential to enhance the efficiency, accuracy, and

effectiveness of natural language processing technologies.
This study aimed to investigate the role of Al in optimizing
NLP technologies through a mixed-methods approach. In
the qualitative phase, data were collected through 13 semi-
structured interviews with experts in NLP, AI, and related
fields and analyzed using thematic analysis, resulting in
the identification of 57 sub-themes and 9 main themes. In
the quantitative phase, the AHP was employed to priori-
tize the identified themes based on the evaluations of eight
experts. The findings revealed that Al has substantial im-
pacts on the optimization of NLP technologies. The most
significant effects include reducing human error, improv-
ing processing accuracy, lowering operational costs, and
increasing the speed and efficiency of operations. Among
these factors, the reduction of human error was identified
as the most influential impact, highlighting the ability of Al
to automate NLP processes and improve decision-making
quality. Improved accuracy was also recognized as a criti-
cal outcome, as Al-driven algorithms can analyze complex
datasets, identify patterns, and support more precise and
reliable processing activities.
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