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Abstract: - In the era of smart technology and real-time data, a new marketing paradigm has emerged,
empowering organizations with numerous tools and insights to connect with consumers and optimize the
effectiveness of their marketing campaigns. This study seeks to uncover the level and nature of these
technologies' adoption, the impact, barriers, and implications of these technologies in the Greek context, using
the UTAUT as a conceptual framework. Data was collected from 320 marketing professionals in Greece, using
a descriptive research design, which yielded quantitative data. Measurement instrument was psychometrically
evaluated using reliability and validity tests. Cronbach's alpha coefficients, Composite Reliability (CR),
Average Variance Extracted (AVE), Exploratory Factor Analysis (EFA), Confirmatory Factor Analysis (CFA),
and common method bias assessment were done to validate the constructs. Furthermore, the stability and the
predictive ability of the proposed model were tested by regression diagnostics and robustness tests. The study's
findings suggest a significant impact of smart devices on marketing outcomes through enhanced data
collection, leading to increased customer engagement and campaign efficacy. Yet the economic challenges,
such as costs, complex integration processes and data protection concerns are recognised as obstacles to large-
scale implementation, especially for SMEs. Regulatory requirements, like GDPR, and suitable infrastructure
and training are also brought to the fore as significant issues. The study looks at what these technologies might
offer at the positive end, as well as at regional disparities and problems of particular technologies. The findings
will help to enrich the knowledge on digital marketing and the incorporation of sophisticated technology
devices in a variety of financial and legal systems, giving relevant recommendations to managers and policy
makers in the use of the smart devices in different settings. The study provides a contribution to the
identification of improvements for digital marketing in Greece and in other countries by setting international
benchmarks, and Greek market specifics as two pillars of research.
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1 Introduction as an essential component to leveraging marketing
The advent of smart devices and real-time data strategies worldwide [5], [6], [7]. The Internet of
collection have become the cornerstones of the new- Things (loT), artificial intelligence (Al), and big
age digital marketing environment [1], [2]. These data are transforming customer engagement through
technologies  offer businesses a competitive real-time  decision-making  capabilities  and
advantage in an increasingly saturated marketplace predictive analytics [8], [9], [10]. Nevertheless,
by enabling the targeting of individual customers concerns  persist  regarding data protection
with highly relevant marketing initiatives based on frameworks, organizational preparedness, and the
real-time behaviors and purchasing patterns [3], [4]. mounting demand for sophisticated analysis [11].
However, as these technologies are being While resparch in de\{eloped regions has examlr_1ed
implemented worldwide, there is still a lack of the adoption and implications of these technologies,
awareness regarding their effects when implemented there is a paucity qf stu_dles exploring their
in certain regions or countries, such as Greece in contextual applicability in regions, such as Southern
Europe. In general, the incorporation of smart Europe, characterlze_d t_)y variable technological
devices and real-time analysis has been recognized advancement and legislative frameworks.
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Digital marketing in Europe is characterized by
the interplay between technological advancement
and regulatory data privacy frameworks, such as the
General Data Protection Regulation (GDPR).
Businesses in  Western Europe have made
substantial progress in leveraging the Internet of
Things (10T) and real-time data analytics. However,
businesses, including those based in Greece,
operating in Eastern and Southern Europe, face
limitations due to infrastructural and economic
constraints [12], [13]. For instance, the Greek retail
sector has adopted some aspects of digital
marketing, including a moderate implementation of
smart devices and real-time data collection,
primarily due to the scarcity of resources and
expertise [14], [15]. These gaps call for
geographical context analyses to reveal the potential
and issues associated with implementing such
technologies in various regions across Europe.
Greece has been selected as the region of interest for
the purpose of investigating the adoption of smart
devices in the context of digital marketing. This is
due to the fact that the country relies heavily on
tourism, agriculture and SMEs, which makes it
vulnerable to changes in consumer behaviors and
trends in marketing [16], [17]. However, the
implementation of smart technologies in these
sectors has been limited due to factors such as
economic instability, technological lag, and the high
cost of establishing smart technologies [18], [19],
[20]. While extant research highlights the
advantages of real-time data accumulation in
customers' interactions and decisions, these studies
do not focus explicitly on challenges and enablers in
the Greek context [21], [22]. The present research
seeks to address this gap by providing empirical
evidence from Greek businesses in terms of
adoption and use of these technologies and their
efficiency in enhancing marketing returns.

At the local level, enterprises in Greece are
gradually considering the integration of the Internet
of Things (loT) and smart devices to improve the
effectiveness of digital marketing [23], [24].
Research indicates that the digital tracking of
marketing campaign data in real-time can help to
increase the return on investment (ROI) of the effort
by as much as 30-fold and allow for more effective
targeting of customers [25], [26]. However,
concerns  regarding data  security, ethical
considerations, and the availability of skilled
professionals continue to hinder the full adoption of
these technologies. Furthermore, while SMEs
constitute the mainstay of the Greek economy, they
seldom have the human capital and technical
expertise to unlock the maximum potential of
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utilizing these technology solutions, which leads to
a significant gap between the ideal and the actual
performance [27]. The research gaps identified by
this study are addressed by examining the lack of
localized studies that assess the appropriateness and
impact of incorporating smart devices and real-time
data collection in digital marketing within the
context of Greece. The present study also builds on
the current state of digital marketing research by
proposing a mathematically grounded analytical
framework to combine technology adoption theory
and empirical prediction modelling. In particular,
the study extends the Unified Theory of Acceptance
and Use of Technology (UTAUT) model by
measuring the adoption of smart devices, real-time
data collection, integration issues, and privacy
management as predictors of digital marketing
effectiveness [27]. This method surpasses the
descriptive survey analysis approach and offers a
theoretically-informed and statistically supported
model that can account for differences in digital
marketing results in the Greek business context [28].

The global studies are optimistic about the
effects of these technologies but it is important to
take into account the differences in the rate of
adoption, legal environment, culture etc. in different
regions [28], [29]. For these reasons, the present
research study aims to fill this gap in the knowledge
by analysing the adoption of these tools by the
Greek firms and the possible factors that can affect
this process and suggestions on how the firms can
practically use them in the right way to meet the
needs of the Greek consumers.

This study aims at examining the trends and
impacts of smart devices and real time data capture
in digital marketing in Greece, a representative
Southern European country among the EU member
countries. As shown by the studies conducted
globally, these technologies have shown to be
beneficial for the customer experience, however,
there has been very little research about the
implementation of these technologies in the region,
with a very different economic, technological and
regulatory environment from the rest of the world,
for example Greece [30].

The present research is aimed at analyzing the
extent of the use of smart devices in digital
marketing, evaluating the adoption rate of these
devices into digital marketing in Greece. In
addition, it seeks to assess the impact of real-time
data collection on customer engagement, exploring
the ways in which immediate access to data affects
consumer interactions and business outcomes.
Moreover, the research examines challenges faced
by companies while using smart devices in their
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marketing strategies and explores potential barriers
and limitations. Last, the study explores the role of
data privacy concerns on shaping digital marketing
practices in Greece, analyzing the impact of data
privacy on business decision making and marketing
practices.

Overall, the study adds to the existing
knowledge and practical developments in digital
marketing.  Academically, it contributes to
complementing previous research by studying the
extent to which smart devices and real-time data
analytics are adopted in Greece, as mentioned
before, where there is not much academic research
in this area. The study builds upon the Unified
Theory of Acceptance and Use of Technology
(UTAUT) to further understand the influences and
obstacles that lead to technology adoption, while
recognizing the actors of the Southern European
markets. On a practical level, it offers guidelines for
organizations and governments to adopt sustainable
supply chain management. They cover costs and
structures as obstacles to the implementation of
improvement technologies, and propose that policy
measures like subsidies to particular sectors or
industries could help to mitigate the issues.
Furthermore, the use of data protection and ethical
considerations allows companies to take steps to
safeguard the trust of their consumers and comply
with the law, enhancing their operations in today's
increasingly digital economy.

2 Literature Review

2.1 Theoretical Review

The Unified Theory of Acceptance and Use of
Technology (UTAUT) model [31] is used to guide
this study. UTAUT is a theory that explains how
people accept and use technology using four factors:
performance expectancy, effort expectancy, social
norm and perceived behavioral control. The
UTAUT model provides a general guideline of
understanding the interaction between businesses
and consumers with smart devices and RTCD in
digital marketing.

Performance expectancy refers to the degree of
improvement gained by wusing the specific
technology to boost job performance or even
organizational objectives [32]. In the marketing
area, with the help of smart devices and real-time
data, [33] suggest that the process of marketing
becomes more efficient because of the localization
and personalisation of communication. Likewise,
[34] and other case studies [35], [36], [37] with
various populations found the use of predictive
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analytics in digital campaigns led to a 30% increase
in ROI, reinforcing the idea of perceived utility as a
motivator for technology adoption. [38] also
reported that organizations with smart technologies
had improved customer relationships and
productivity. It should be noted, however, that these
benefits are not guaranteed in that [39] found that
there must be some capacity for the technology to
deliver tangible benefits.

According to [40] effort expectancy involves
the technology's usefulness and technologies that
can be easily used are more likely to be adopted by
users. Likewise, the use of real-time data collection
instruments that streamline and assist with the
complicated procedures linked to customer
behaviour are needed, as pointed out by the same
authors. Similarly, [41] highlighted the significance
of the Internet of Things (IoT) for reducing the need
for manual data collection and improving the
usability and effectiveness of data collection. To
consider the compatibility of smart devices with the
existing systems is crucial in the Greek context. The
same point was made by [42] who suggest that user-
friendly tools, with low requirements for IT skills,
are often chosen by SMEs due to financial
constraints. Moreover, in a more recent study, [43]
highlighted the need for "the compatibility of Al
solutions with the current marketing platforms.
Social influence refers to “the influence from others
to adopt technologies by sharing of opinions and
suggestions”. A research by [44] showed that the
attitudes of organizational leaders towards the smart
technology has a significant influence on their
employees' attitudes towards the adoption of the
smart technology. In a similar vein, [45] also noted
that competition pressure within industries,
especially in the areas of retailing and tourism,
influences the quicker adoption of innovation
marketing tools. In the Greek market the industry
leaders have had a key role to play as well as the
government. One might seek help from peers,
experienced organisations using smart technology or
a regulatory body, according to [46]. The social
influence is present in other sectors and
consequently, there is more and more diffusion of
smart technologies in different sectors.

Enablers are defined as: "The conditions that
must be satisfied for successful utilization of
technology” [47]. It is important to note that training
and organizational support is a key factor in
facilitating the use of DM tools and practices [48].
Technical assistance and financial incentives are
linked to the level of adoption extent that people
report technical assistance and financial incentives.
Another major challenge in Greece is the facilitation
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conditions. [39] note that the lack of specialized and
advanced IT support remains to limit the use of
intelligent and connected gadgets. Furthermore,
Signoretti [49] points out that small firms do not
have the funds to invest in things like skilled
workers and important equipment.

The UTAUT model includes several moderating
variables such as age, gender, experience and
voluntary use, which affect the overall strength of
the four key factors. For example, [50] suggested
that it is possible that younger generations,
especially workers, are more likely to be adopting
innovative technologies because they have been
introduced to them before and are familiar with
them. This is in line with the observation of [51]
that the use of smart technologies is not dependent
on employees' position in an organization as long as
the organization is built on an innovative culture.
The moderating variables can be identified in
Greece as a comparison between large enterprises
and SMEs. Companies with more mature teams and
working on creation and organization development
are more likely to use smart devices and real-time
data tools, especially the larger companies [52]. On
the other hand, emerging markets face challenges,
such as insufficient professional know-how and lack
of funds.

Utaut model brings light into smart devices and
real-time data collection in Digital marketing (DM).
In particular, the model analyzes performance
expectancy, effort expectancy, social influence and
facilitating conditions as the potential forces or
barriers. An example of this is [53] who have
advocated that the perceived usefulness of real-time
analytics tools has a significant effect on its use,
after the performance expectancy. Likewise, [54]
mentions the ease of use, which means user
interfaces are easy to use and there is support for
effort expectancy. Based on the presented UTAUT
model, the goals of this study are as follows: To
identify specific factors that affect attitudes towards
and use of smart technologies in the context of the
digital marketing environment in Greece. This is
important because of the consistency with the
current literature, and because it helps identify and
discuss contextual factors that matter for Greek
companies, providing practical implications for
practitioners and policymakers [55].

2.2 Empirical Review

2.2.1 Smart Devices used in Digital Marketing

The advent of smart devices has precipitated a
paradigm shift in the realm of digital marketing,
engendering opportunities for real-time interactions
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and personalized experiences. [56] state that 78% of
businesses that have adopted loT devices have
reported improved customer satisfaction, believing
that this was due to the ability of the devices to track
consumer actions and ensure that marketing efforts
were aligned accordingly. Similarly, [57] reported
that the operational efficiency of the companies
studied improved by 42 percent after implementing
0T in their digital marketing and emphasized the
concrete benefits of these technologies.

Finally, [58] found that 64% of the retail
businesses they surveyed were collecting data via
smart devices and 28% were integrating smart
devices into their marketing approach, as their
infrastructure did not permit it. [14] also pointed out
that only 15 percent of Greek SMEs have the
financial resources to back advanced digital
structures and thus limit their participation in a
deeply digital market. The authors concluded that
the only solution to this problem would be to use
government incentives, such as subsidies or tax
credits.

[59] argue that smart devices play a crucial role
in optimizing brand marketing management by
providing real-time consumer insights. They
contend that enterprises that incorporate loT devices
are able to predict consumers' needs, a factor that
provides them with a competitive advantage in
dynamic markets. In the same way, [60] highlights
that these connected devices constantly generate
data streams that allow firms to be flexible in their
approach in line with market trends. [61] report that
smart devices are also getting more numerous, but
they are not fully integrated in all geographical areas
and sectors. Yet, [62] have remarked that the smart
devices adoption in developing countries is
restricted due to cost-related and technical barriers.
Other sources of support for this perspective include
[63] who suggest that most of the SMEs are limited
by their finances and are unable to support the use
of smart devices. This brings into focus the problem
of a digital gap between developed countries and
developing countries, with potential repercussions
on the competitiveness of SMEs in developing
countries, such as Greece.

An understanding of how to gather real-time
data and engage customers.Knowing how to collect
real time data and interact with customers.

Real-time data collection has emerged as a key
element in modern-day digital marketing, helping
businesses to anticipate customer needs and deliver
prompt answers [64]. Real-time data analytics has
been claimed to improve the effectiveness of
marketing campaigns by providing real-time
customer profiles and attributes. The use of real-
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time data has been shown to give businesses the
chance to adjust their approaches and increase
customer satisfaction and loyalty [65]. Similarly,
[66] argue that the use of real-time data analytics
can improve the customer experience by making it
easier to respond to customer concerns and queries
quickly, leading to increased customer engagement
and satisfaction.

[67] carried out a research project in the Greek
market on how the real-time analytics affect the
customer satisfaction of SMEs, which led to an
improvement in customer loyalty in the retailing and
tourism sectors. This matches the study by [68]
which found that businesses are able to track
consumer movements with the help of artificial
intelligence (Al) and big data, making informed
decisions. These studies highlight the value of real-
time data and its effect in highly competitive sectors
of the economy such as business activities.
However, challenges persist. Data accuracy and
reliability also continue to be important challenges
to the use of real-time analytics, as noted by [64]
and [69] who suggest that companies should include
data validation techniques that will lead to quality
insights. Moreover, [70] pointed out ethical issues
raised by using real-time data, emphasizing the need
to inform the consumers about the data collection
procedures to ensure their trust in the results.
However, the benefits of RTDA, if accepted, can be
of great value. [61] have shown that companies
using real time data are more agile and better
equipped to take advantage of market movements to
optimise the performance of the activities carried
out in each of their businesses. It reinforces the idea
that real-time data integration is a complex and
technically advanced project, and a significant
investment, but the long term benefits are
worthwhile.

2.2.2 Challenges Faced in Incorporating Smart
Devices in Marketing

While smart devices are valuable in the field of
digital marketing, their inclusion in existing
marketing frameworks presents many challenges. In
another research, [71] identified as major obstacles
the issues of application, system and hardware
compatibility, which are related to compatibility.
They claimed that the inclusion of new devices
requires an all-round redesign of the current
structures, which is both expensive and time
consuming. Moreover, [72] suggest that technology
is constantly changing and it is essential that
organisations learn continuously in order to stay
relevant.
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[39] in Greece note that economical limitations
hinder the use of digital innovations, as numerous
companies are not economically able to invest in
new technologies. This is an issue especially for
SMEs for whom advanced solutions are not
economically viable to be adopted to their business
activities. As [73] note, however, these financial
barriers can be overcome through cooperation
between institutions, e.g., in the form of a public—
private partnership. Smart integration is not easy
and necessitates strategic planning and discussion
with key stakeholders' [74]. They believe that
standards and compatibility should be part of the
conversation for companies and organizations to
promote sustainability in the digital transformation
agenda. Similarly, [75] point out that technical and
organisational issues, such as data segmentation and
technology implementation, must also be taken into
account when using ICTs for brand advocacy.
However, as suggested by [76], smart devices'
integration may be able to cause a paradigm shift in
the customer experiences and change the future of
marketing. Therefore they argue that the only
businesses willing to grow and adapt to these
challenges are likely to thrive, and even out
compete, in the changing digital landscape. This
stresses the idea that integration is not only a
reactive process that is only triggered by the short
term economic costs of integration, but also a
process that has long-term benefits.

2.2.3 Data Privacy Concerns

Data privacy has come to the fore in organisations
that use smart devices and real-time data to market
their products. Privacy concerns are found to
significantly affect consumers' trust and willingness
to share their personal information [77]. The
findings highlight the need for organisations to have
a transparent strategy when handling customer data,
helping to reduce any possible concerns. Similarly,
[26] highlighted the importance of understanding
and applying a complex and comprehensive legal
landscape, including the GDPR, to prevent the
negative consequences of dealing with reputational
risk. [78] reported that data privacy remains a very
sensitive topic in Greece and consumers have higher
requirements for transparency and responsibility
with regards to the data collected by organisations,
as seen in other countries. This is in line with the
study of [79] where the observation was made that
ethical issues are especially relevant in social media
data analytics as it could infringe on a user's right to
privacy. To solve these problems, [80] proposed
creation of effective privacy policies and
incorporation of new security standards.
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But as shown from a study done by [81] there is
a tremendous lack of infrastructure to enable
advanced data protection mechanisms. This is a big
hurdle, especially for small and medium enterprises,
that may not have the funds to invest in data
privacy. As highlighted by [82] it is not an easy task
for the businesses to pursue the moral innovations as
they have to be competitive and transparency often
reduces their competitiveness. But as [83] have
shown, the argument can be made that data privacy
practices can be positive for brand image and client
loyalty. They believe that those companies which
make privacy protection a priority will create a loyal
base of customers and have a better chance of
improving their competitive advantage. These
efforts call for an active stance on data privacy, both
from a legal perspective and from a consumer's
attitude.

Placing emphasis on the role of smart devices
and real-time data in digital marketing, the review
under consideration is very significant. This
statement is supplemented by the knowledge gained
from [76] on how these technologies can be
implemented in the effective handling of customer
relationship and in optimizing the marketing
process. Besides this, [84] highlight the ability of
the 10T devices to aid in real-time decision making
processes. However, data privacy, integration and
the lack of adequate e-infrastructure in Greece are
still important problems. These challenges have
been taken up by [85] but little research has been
conducted on the successful ways companies in
Greece are dealing with these barriers. In addition,
most of the existing literature focuses on the more
impactful economy, where the digital environment
has been established with a great deal of
sophistication, including the USA [86] and China
[87]. This lack of research leaves large knowledge
gaps, especially with regard to conditions in other
small European markets, including Greece. For this
reason, the present study aimed at filling this
research gap by providing specific
recommendations on how to use smart devices and
real-time data in the design and enhancement of the
digital marketing processes in Greece.

The following research hypotheses were tested:

H1: In Greece, the implementation of smart devices
highly improves the overall satisfaction in engaging
customers.

H2: The timely collecting of data has a positive
impact on the effectiveness of digital marketing
strategies.

H3: The poor integration of smart devices creates
problems in the effectiveness of digital marketing.
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H4: Attitude towards data privacy has a significant
impact on digital marketing.

3 Method and Materials

In this study descriptive research design was used
and quantitative research was a methodology used.
Descriptive research design can be used when the
researcher wants to describe what is going on in the
situation but does not have any intention of
changing anything in the study [88], [89]. It was this
way to make it easier to understand the role smart
devices play, and how real-time data collection can
help improve digital marketing trends. The structure
allowed for an easy assessment of the variables and
their interconnections with each other, and gave an
understanding of the sequence and progression of
the variables. [90] claimed that descriptive research
is appropriate for investigations which aim at
providing a wide and precise portrait of a particular
population or phenomenon.

This study aimed to involve digital marketing
practitioners and business owners that were using
digital marketing techniques in Greece, as the target
population. The population was chosen because of
their knowledge in smart devices and data analysis
when it comes to marketing which is relevant to the
purposes of the study. Study participants were
selected from various geographical areas throughout
Greece in order to reduce the chances of bias and to
obtain demographic diversity. Based on [91] the
authors argue that the specific groups of
practitioners  create  better  credibility and
applicability of results of the study. Figure 1
presents a map of Greece, illustrating the
geographical context of the study.

’ ‘}JL.AJ .
100 20 & _'T‘v,.; Lo o
F Kilometers j = - i’l}_'f}i _{’Zﬁ
Fig. 1: Map of Greece.
Source: Map supplied by the authors.
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The sample size was computed according to the
Yamane's formula as shown in Equation (i) [92]:
N

"I+ N(e)? M
where

n = the required sample size

N =Study population

e = the significance level employed in this study
(0.05)

1 = constant

Therefore the sample size is obtained as follows;
5,000

™= 1+5,00000.0025)
n = 320

(i)

A representative sample of the digital marketing
sector from all over Greece was sampled through
stratified random sampling. The sample was drawn
from digital marketing professionals in Greece,
using stratified random sampling. The target
population was divided into the following strata
according to three main characteristics of the
enterprises: organizational size (large enterprise,
medium enterprise, small enterprise and medium
enterprise); industry sector (tourism, retail,
agriculture, financial services and technology
related businesses and companies); geographical
region (Northern Greece, Central Greece and
Southern  Greece). To guarantee a good
representation of organizations with different
technological readiness and digital marketing
maturity the stratification approach was followed
[93].

Professional marketing associations, business
networks, digital marketing agencies and
organisations that are active in the smart device and
real-time data space were used to recruit
participants. The survey questions were targeted at
all respondents and required them to have hands-on
experience and knowledge of digital marketing
activities as well as technology-based marketing
practices. The respondents were selected using
proportional allocation from each stratum. To
minimize response bias, reminders were mailed to
non-responders, anonymity was assured, and early
and late responses were compared to see if there
was non-response bias. Analysis showed no
differences between early and late respondents,
suggesting that there was little response bias.

Data collection technique wused was a
questionnaire survey which was sent to the
respondents by email. The questions on the
questionnaire involved items related to the use of
smart devices, real-time data analysis, and issues
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related to digital marketing, which were rated using
a Likert scale ranging from 1 to 5, representing
Strongly Disagree and Strongly Agree, respectively.
The respondents were given a only two weeks to
fill out the questionnaire, and the aim was to make
sure that they would give thorough and considered
answers to the questions asked, but also to be
mindful of the urgency of the issues being discussed
[92]. Throughout the study, it was imperative to
ensure that legal and ethical issues related to data
collection were thoroughly addressed.Before
collecting data, approval was given for the study by
the appropriate institutional research ethics
committee. All research methods were in line with
internationally accepted ethical rules for research
with human participants. Participants were informed
about the objective of the study, confidentiality
measures and procedure, and they were informed
that they were only to participate in the study, and
that they can withdraw from the study at any time
without penalty. No personal details were collected
and all responses were confidential and anonymous.
The study also followed the guidelines of the
General Data Protection Regulation (GDPR) to
guarantee participant information is properly
protected.

A questionnaire was circulated to 35 digital
marketing professionals with similar characteristics
as the sample respondents but not a part of the
sample before the main survey. The questions of the
pilot study were modified based on feedback for
clarity, wording and sequence. The internal
consistency  reliability was checked using
Cronbach's alpha coefficients. All constructs were
found to have a reliability of more than the
recommended value of 0.70, with Smart Device
Adoption, Real-Time Data Collection, Integration
Challenges, Data Privacy Management, and Digital
Marketing  Effectiveness  having  satisfactory
reliabilities of (a. = 0.891), (o = 0.904), (a. = 0.872),
(a=0.886), and (o = 0.918), respectively.

Exploratory Factor Analysis (EFA) followed by
Confirmatory  Factor  Analysis (CFA) was
additionally used to evaluate the construct validity.
The Kaiser Meyer Olken (KMO) measure of
sampling adequacy was 0.914, which is greater than
the minimum value of 0.60 and the Bartlett's Test of
Sphericity was statistically significant (y* =
4685.327, p < 0.001), indicating the data is suitable
for factor analysis. The Principal Component
Analysis (PCA) with Varimax rotation identified 5
components having eigenvalues of 1 or more,
accounting 73.6% of the variance.

Confirmatory factor analysis demonstrated
satisfactory model fit (y*/df = 2.14, CFl = 0.954,
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TLI =0.947, RMSEA = 0.058, SRMR = 0.046). The
Composite Reliability (CR) ranged from 0.87 to
0.93, and Average Variance Extracted (AVE)
ranged from 0.63 to 0.78, which are within the
recommended range of CR > 0.70 and AVE > 0.50.
The discriminant validity was validated since the
square roots of all of the constructs’ AVEs were
higher than the correlation between constructs, as
per the Fornell-Larcker criterion.

The data collected was then analyzed using the
SPSS (Statistical Package for the Social Sciences).
The data obtained were statistically processed using
descriptive statistics which included frequencies,
percentages and the mean. The regression analysis
was used to determine the correlations between the
efficiency of digital marketing strategies and the
independent variables like the use of smart devices,
real-time data collection, the challenges in
integration and data privacy concerns.

The regression model used was as follows:

Y = Bo+ BiXy+ B2Xy + BsXs+ BuXs + € (iii)

where

Y depicts the level of Effectiveness of the applied
digital marketing techniques.

X1 is defined as the extent of adoption of smart
devices.

X refers to Real time data capture to describe the
process of using data collected in real time.

Xz refers to Issues relating to smart devices’
integration.

X4 pertains to Data privacy concerns.

¢ stands for the error term in the multiple regression
analysis.

The hypothesis was subjected to a 5%
significance level (alpha = 0.05). A descriptive
analysis was conducted on the collected data, and
the findings were summarized in tabular form.

The instrument used for measurement was
evaluated before the hypothesis testing was carried
out to get the reliability, convergent validity,
discriminant validity and construct validity. The
Cronbach's alpha was used to determine the internal
consistency reliability, with scores over 0.70
regarded as acceptable. The consistency of the latent
constructs was assessed by Composite Reliability
(CR) and the convergent validity was assessed using
Average Variance Extracted (AVE) values greater
than 0.50 were regarded as satisfactory.

An exploratory factor analysis (EFA) was
performed with principal component extraction and
varimax rotation to determine the factor structure of
the questionnaire items. Kaiser—Meyer—Olkin
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(KMO) and Bartlett’s Test of Sphericity were used
to determine the suitability of the data set for the
factor analysis. Then, Confirmatory Factor Analysis
(CFA) was conducted to test the measurement
model and to confirm the relationships between the
observed indicators and constructs. The model was
tested for fit using the criteria of the Chi-
square/degrees of freedom (y%/df), Comparative Fit
Index (CFI), Tucker—Lewis Index (TLI) and Root
Mean Square Error of Approximation (RMSEA).
Moreover, the common method bias was
evaluated by Harman's single factor test. The results
showed that none of the individual factors explained
a large proportion of the variance, indicating that
common method bias was not likely to pose a
serious problem for the interpretation of the results.

The planned framework for analysis was
mathematically expressed as:

DM = f(SD,RTD, IC, DP) (iv)
where  DMge  represents  digital  marketing

effectiveness, SD represents smart device adoption,
RTD represents real-time data collection capability,
IC represents integration challenges, and DP
represents privacy management capability.

The empirical relationship was estimated using the
following multiple regression specification:
+¢

)

where Bo is the intercept, Pi- Ba are the regression
coefficients for each predictor variable, and ¢ is the
random error term. The model is linear,
observations are independent, residuals are normally
distributed, and there is no multicollinearity
between the predictor variables.

The assumptions of multiple linear regression
were checked before the estimation of the regression
model. The degree of multicollinearity was
determined by the Variance Inflation Factors (VIF)
which were all less than 3.0, and thus revealed no
serious multicollinearity. Residual normality was
tested with Q-Q plots and the Shapiro-Wilk statistic,
and homoscedasticity was tested with the Breusch-
Pagan test. The Durbin-Watson statistic (DW =
1.94) indicated independence of residuals. Together
these diagnostic tests indicated that the assumptions
for multiple regression analysis were reasonably
met.
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4 Results

The results presented in Table 1 indicate the
prevalence of smart devices in digital marketing in
Greece, with a positive trend being observed.

Table 1. Demographic characteristics of the

respondents

Category Frequency @ Percentage
(%)

Gender

Male 171 53.1

Female 151 46.9

Age Group (years)

Below 34 63 19.6

35-44 97 30.1

45-54 81 25.1

Above 54 81 25.1

Educational Background

Bachelor’s Degree 61 18.9

Master’s Degree 171 53.1

Doctoral Degree 83 25.8

Other 6 2.2

Professional Experience in

Digital Marketing

1-5 years 53 16.5

6-10 years 109 33.9

11-15 years 71 22.1

16 years and above 90 27.9

Experience with Smart

Devices

Beginner 51 15.8

Intermediate 143 44.5

Advanced 128 39.7

Source: Primary Data (2026).

The results showed that the male-female ratio
among the respondents was 53.1% male and 46.9%
female, which is a good sign of a balanced insight
into smart devices and timely data collection for
digital marketing. The highest age range was 35-44
years (30.1%), indicating a considerable audience of
younger working professionals, which are vital to
devise and implement digital marketing programs.
In addition, the survey revealed a high level of
education, with 53.1% of respondents having a
master's degree, which means there is a high
percentage of highly educated respondents who can
give informed answers about advanced digital
marketing and smart devices. Furthermore, 61.8%
of the respondents said they have more than 10
years experience in digital marketing, and 27.9%
said they have more than 16 years of experience in
digital marketing. This means that the audience is
those who have a good amount of experience and
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knowledge in digital marketing. When asked about
their knowledge of smart devices, 44.5% of
respondents identified themselves as having
intermediate knowledge; 39.7% of the respondents
identified their knowledge as advanced. Such a
distribution of expertise represents a high rate of
technology know-how, which can in turn make the
information relevant and appropriate to the research
study's goals.

In the results displayed in Table 2, Greece is
found to be very high in terms of smart devices use
in digital marketing and the overall picture shows a
positive trend.

Table 2. Adoption rate of smart devices in digital
marketing

Strongl = Disagr =~ Neutr = Agre

y ee (%) al (%) e

Disagr (%)

ee (%)

3.2

Statements Strong

ly
Agree
(%)

I believe 10.3 14.2 51.3 | 21.0
smart
devices
are widely
used in
digital
marketing.
I think the
adoption
of smart
devices
improves
marketing
outcomes.
| believe
the use of
smart
devices is
a necessity
in modern
marketing.
| think
businesses
in Greece
are quick
to adopt
new
marketing
technologi
es.

I believe
the cost of
smart
devices
limits their
widesprea
d
adoption.
Source: Primary Data (2026).

0.0 4.9 16.3 541 247

0.0 3.8 12.5 574  26.3

1.4 13.7 22.6 46.7 | 15.6

2.8 15.7 20.1 442 | 17.2
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The majority of respondents (72.3%) agreed or
strongly agreed that smart devices have become
commonplace in digital marketing, thereby
highlighting their relevance in modern day
marketing techniques. Likewise, 78.8% agreed that
the use of smart devices improves marketing results,
underscoring the value that is perceived in
integrating innovation into the marketing strategy.

Table 3. Applicability of Real-Time Data Collection
on Customer Partnership

Statements | Strongl = Disagre = Neutr =~ Agre = Strongl
y e (%) al (%) e y
Disagre (%) Agree
e (%) (%)

I believe 0.0 5.3 10.3 52.7 317

real-time

data

collection

helps

businesses

understand

customer

needs

better.

I think | 1.0 3.7 14.7 50.7 | 30.0

real-time

data

increases

customer

engageme

nt.

I believe 0.0 2.3 9.6 553 3238

personaliz

ed

marketing

based on

real-time

data is

more

effective.

| think | 2.7 11.6 212 457 | 18.8

businesses

in  Greece

leverage

real-time

data

effectively.

I believe 0.0 6.4 12.3 49.3 | 32.0

real-time

data

improves

the

accuracy

of

marketing

strategies.

Source: Survey Data (2026).

In addition, 83.7% of the respondents agreed
that the use of smart devices has become a necessity
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in modern marketing, highlighting the critical
importance of suitable technological and outreach
solutions in dealing with the reinforced competitive
scenario. Responses on the adoption of marketing
technologies by Greek enterprises were not as clear-
cut, ranging from 41% who either agreed or strongly
agreed. This indicates that adoption occurs, but not
in all industry sectors and not at the same time. An
interesting result is that 61.4% of the respondents
were worried about the cost of smart devices,
indicating that although managers understand the
benefits of such devices, this may be a barrier to
their acquisition or use, especially for small
businesses. To sum up, the results suggest the
positive trajectory of smart devices for digital
marketing in Greece, along with cost and
commercialization issues.

Table 3 shows the results of the impact of Real-
Time Data Collection on Customer Engagement.

As seen in the Table 3, customers report that
real-time data collection and its contribution to
engagement are important. Interestingly, 84.4% of
participants agreed or "strongly agreed" with the
statement that real-time data collection helps
improve businesses' ability to meet customer needs,
highlighting the importance of the concept in
supporting customer-focused processes. Moreover,
80.7% of the respondents stated that real-time data
increases customer engagement, highlighting the
importance of dynamic data in building customer
relationships.  Furthermore, marketing that is
customer-centric  around customer need and
preference utilizing real-time data was considered
highly beneficial with 88.1% of participants
agreeing or strongly agreeing. This discovery
highlights the need for timely and relevant data in
the marketing strategies to individual consumers.
But this approval was a bit less, at 64.5% who
agreed or strongly agreed. This indicates that
companies in Greece are not yet completely using
real-time data, and have a lot of potential for
implementing and using it. In addition, the findings
suggest that 81.3% of respondents recognize how
important real-time data is when it comes to
improving the accuracy of marketing, highlighting
the critical role of real-time data in optimizing the
accuracy of marketing and its impact. The results
point to the value of having real-time data collection
to enhance customer experiences and suggest a need
for continued research in the Greek context.

Table 4 shows the findings related to challenges
faced in integrating smart devices in marketing
strategies.
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Table 4. Challenges in Integrating Smart Devices
into Marketing Strategies
Strongl = Disagr = Neutr = Agre
y ee (%) al(%) e
Disagr (%)
ee (%)
1.3

Statements Strong

ly
Agree
(%)
I believe 8.2 14.7 523 235
the  high
cost of
smart
devices is
a
challenge.
I think a
lack of
technical
expertise
limits
integration
efforts.

I believe
businesses
face
difficulties
in
selecting
the  right
smart
devices.
| think
inadequate
infrastruct
ure hinders
integration

0.0 7.6 18.4 479 26.1

2.4 9.8 22.6 50.3 149

0.0 6.1 15.6 55.8 225

I believe 0.0 4.7 11.2 57.4  26.7
integration
requires
significant
time and
resources.

Source: Survey Data (2026).

As shown in Table 4, there was a strong
agreement with the statement that the high cost of
smart devices is a great challenge, with 75.8% of the
respondents agreeing or strongly agreeing with this
statement. It's a sentiment that's echoed in many
quarters-highly expensive technologies can be
significant barriers for many businesses. A second
important issue that arose from the data was the lack
of technical skills, which 74.0% of the respondents
agreed with. This discovery could pose challenges
to companies seeking to hire or train staff with the
right skill set to properly utilize smart devices. In
addition, 65.2% agreed with the statement "There are
challenges in choosing the appropriate smart
devices', which means that there are problems in
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choosing a proper smart device-this is further
exacerbated by the growing competition and the
abundance of smart devices available in the market.
Without adequate infrastructure, 78.3% of the
participants pointed out that smart devices are
difficult to integrate; this indicates that the
development of adequate infrastructure is necessary
for smart devices to be integrated.

Table 5. The Importance of Data Privacy Issues in
Implementing Digital Marketing Strategies
Statements = Strongl Disagr = Neutr | Agre Strong

y ee (%) al (%) e ly

Disagr (%) | Agree

ee (%) (%)
I believe 0.0 4.7 11.8 538 29.7
data
privacy
concerns
influence
marketing
strategies.
| think
customers
are more
cautious
about
sharing
their data.
I believe
businesses
need to
prioritize
data
protection
to  build
trust.
| think
privacy
regulations
like GDPR
impact
marketing
practices.
I believe
concerns
over data
breaches
limit  the
adoption
of smart
technologi
es.
Source: Survey Data (2026).

0.0 51 13.6 49.7 316

0.0 1.4 10.6 56.3 317

1.2 7.2 16.5 50.1 25.0

2.0 6.5 14.3 520 25.2

This discovery highlights the lack of key
elements of interconnectivity, including Internet
connectivity, data aggregation systems, and
compatibility with specific devices that are essential
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to enable the effectiveness of the concept. Finally,
the respondents were asked about their opinion of
the following statement: The incorporation of smart
devices is time consuming and difficult. The
response to this question was overwhelming—
84.1% agreed or strongly agreed, indicating a very
difficult and challenging integration process. This
reinforces the idea that the integration process
involves more than just the adoption of the
resources and plans, it requires a number of changes
in operation too. These can shed new light on the
most urgent needs in which organizations need
support, such as cost control, infrastructure
deployment, or skill development, to overcome the
challenges of smart device adoption in the
marketing communication field.

The findings on data privacy concern as factor
in developing digital marketing strategies are
presented in Table 5.

The results shown in Table 5 confirm the
influence of concerns about data privacy on digital
marketing strategies. The findings reveal that 83.5%
of the respondents agreed or strongly agreed in the
statement that data privacy issues have an impact on
marketing processes, highlighting the need to take
data privacy into account when designing successful
and legal marketing campaigns. In addition, 81.3%
of respondents agreed or strongly agreed that
customers are becoming more aware of the data that
they share. This newfound sensitivity is due to a
growing awareness of privacy issues and the greater
public interest in how data is being protected. This
means that businesses should pay attention to data
protection when developing their data driven
marketing strategies. The results show that a
significant number of the respondents (88.0%)
agreed or strongly agreed with the propositions
surrounding the need to protect personal data in
order to build trust with customers. This highlights
the importance of trust in customer relationships and
how customer perceptions of data usage is changing.
The results also show the key role played by privacy
laws in influencing marketing practices, including
the GDPR. 75.1% of the respondents agreed or
strongly agreed that it is not only a legal
requirement but also an important part of customer
retention and satisfaction to follow such rules. It
also highlights that the issue of data security is
important in terms of smart technologies, with
77.2% of respondents showing a degree of worry.
The findings of this study highlight the risks
organizations and businesses can run if smart
devices and technologies are not properly secured
when added to their processes. To wrap up, these
results highlight that data privacy is an essential part
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of marketing strategies that businesses need to
consider as a way to boost consumer confidence,
remain compliant with existing regulations, and
restore consumer trust.

For the purposes of understanding the
implications of smart devices adoption, real-time
data  processing, smart devices integration
challenges, and data privacy issues on digital
marketing in Greece regression analysis was
performed. The Multiple regression analysis showed
that there was a significant relationship between the
effectiveness of digital marketing and the
independent variables. After the corrections, the
model yielded an R of 0.718 and an R? value of
0.516; this suggests that about 51.6% of the
variation in the effectiveness of digital marketing
was accounted for by the factors of smart device
adoption, real-time data collection, integration
challenges and privacy management. In order to
ensure the stability of the model, the adjusted R?
value was taken into account after taking the
number of predictors into consideration. The model
summary is presented in Table 6.

Table 6. Model Summary
Model R R Adjusted R ' Std. Error of the
Square = Square Estimate
.718a | .716 .694 .265 1.307

a. Predictors: (Constant), Adoption of smart devices,
Real-time data collection, Challenges in integration,

Data privacy concerns.
Source: created by the authors

In order to ascertain the overall fitness of the
regression model, a one-way analysis of variance
(ANOVA) was conducted. The F statistic for the
equation was determined as F (4, 395) = 114.623, p
< 0.05, indicating that the set of predictors was
significant in relation to the dependent variable and
thus the assumed model was statistically
appropriate. The corresponding ANOVA results are
reported in Table 7.

Table 7. ANOVA Analysis

Model Sum of df  Mean | F Sig.
Squares Square

Regression | 52.126 4 13.031 | 114.623 .002b

Residual 3.114 316 .046

Total 55.240 320

a. Dependent Variable: Effectiveness of digital marketing
strategies in Greece. b. Predictors: (Constant), Adoption
of smart devices, Real-time data collection, Challenges in
integration, Data privacy concerns.

Source: Authors’ calculations based on primary survey data
(2026).
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The total, unstandardized and standardized
coefficients of the regression model were calculated
in order to assess the significance of each
independent variable. The summary of these
coefficients and their respective significance levels
can be found in Table 8.

Table 8. Multiple Regression Coefficients

Model  Unstandar = Std  Standard T Si
dized : ized g.
Coefficient Err | Coefficie
s (B) or | nts

(Beta)

(Consta | .495 21 32.1 .00

nt) 3 35 1

Adopti 173 .06 .212 2.78 .00

on of 2 9 2

smart

devices

Real- .257 .08 .321 6.41 .00

time 4 1 1

data

collecti

on

Challen  -.162 .04  -219 - .00

ges in 8 429 4

integrat 3

ing

smart

devices

Data 148 .07  .198 3.21 .00

privacy 2 2 2

concern

S

a. Dependent Variable: Effectiveness of digital marketing
strategies in Greece.

Source: Authors’ calculations based on primary survey data
(2026).

The findings of this study support Hypothesis 1,
which hypothesized that the use of smart devices
would improve the level of customer engagement in
Greece. The results demonstrate a positive impact of
smart devices on digital marketing strategies (B =
0.173, Beta = 0.212, p = 0.002). These outcomes are
further supported by the recommendations made by
[94], who noted that smart technologies play a
critical role in changing marketing outcomes. The
analysis reveals a significant and positive effect of
real-time data collection on Fonterra's overall
outcome, with a coefficient of 0.257 (Beta = 0.321,
p = 0.001). This demonstrates that real-time data
collection increases the ROI of digital marketing
initiatives, thus validating H2. The findings
corroborate with those of [95] who found that real-
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time analytics is a key factor in improving
marketing effectiveness. The analysis also revealed
that difficulties in integrating smart devices had a
significant negative impact on the effectiveness of
digital marketing plans, with a total impact
coefficient of -0.162 and a Beta impact of -0.219 at
a significance level of 0.004. This finding indicates
that integration challenges have a detrimental effect
on the efficiency of digital marketing, thereby
validating the hypothesis proposed by H3. These
results are consistent with those reported by [96],
who previously identified the technical and cost-
related factors influencing the incorporation of
smart devices in marketing. The analysis results
showed that the data privacy management variable
has a significant positive effect on digital marketing
effectiveness (B = 0.148, Beta = 0.198, p = 0.002).
The results do not imply that privacy has a positive
effect on marketing performance per se, but rather
that organizations that manage privacy well, such as
having clear data management policies, complying
with regulations, and have privacy measures to
safeguard consumers, have better customer trust and
marketing results. This finding further confirmed
H4, indicating that the focus on data privacy issues
has the potential to positively affect the marketing
strategies in Greece. The results obtained are in line
with those of [97] who explained the importance of
data protection in building customer confidence and
making a proper marketing strategy.

5 Discussion

This study demonstrated that smart devices are an
integral component of digital marketing strategies
for businesses, offering them the capability to
monitor consumer behavior in real-time and respond
to their actions.

In this study, it was proved that smart devices
are one of the elements of digital marketing of
businesses, and they are able to detect the behavior
of consumers in real time and act according to their
actions. The findings add to the literature on the
technology adoption by moving the UTAUT beyond
the traditional explanation of the technology
adoption to a digitally enabled marketing
effectiveness model. This research is a study of the
interaction between factors of adoption with the
organizational capabilities, infrastructure constraints
and regulatory necessities, and how these in turn
affect marketable outcomes. The most significant
difference between this study and the previous
applications of UTAUT is that this study
investigates the relationship between the adoption
factors and both organizational capacities and
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infrastructure limitations and regulatory
requirements, which are further related to
measurable marketing outcomes [98]. This is

supported by [76] and [99] who found that 10T tools
help improve marketing performance in the form of
better targeting and consumer profiling. Similarly,
[100] suggest that overall customer interactions are
enhanced by smart devices making companies
competitive. This result aligns with the study
conducted by [101] and [39] who reported that
companies that have smart technology are more
efficient in their operations and have better
customer retention. Smart devices utilization in
Greece is however limited, due to the lack of
infrastructure and  economic  considerations.
Perceived ease of use relates to the adoption levels
according to another UTAUT construct, effort
expectancy [102]. Technology that is easy to operate
is adopted as suggested by [103]. However, Greek
SMEs face challenges due to technical constraints
[104]. To mitigate these issues, [105] have
suggested that government subsidies and training
programmes can be implemented. The UTAUT
model also includes an additional factor, social
influence, which is related to the technology's
adoption based on other observed industry leaders
and the influence of peers [106]. The same
phenomenon has been reported in Greece where
companies have been seen to seek competitors for
information about the implementation of smart
technologies [107]. Various external factors like
resource availability and infrastructures have also
been determined as factors influencing adoption
[108]. There are, however, some difficulties that
prevent businesses in Greece from accessing
resources, as mentioned by [109] and [110] that
must be addressed by providing specific efforts.

The ability of real-time data collection is a
critical aspect in the dynamic digital marketing
landscape that has proven to be incredibly effective
in building customer relations. Another facet of
UTAUT, performance expectancy, elucidates the
advantageous impact of real-time analytics on
marketing strategies and outcomes. [111] suggest
that real-time data can be employed to increase
customer satisfaction and loyalty, supporting their
findings reported by [112]. This is supported by
[113] that stress the importance of predictive
information on marketing effectiveness. However,
doubts remain about the reliability and integration
of constants. [26] highlight the importance of data
validation procedures and draw conclusions from it.
This is especially true in Greece, where businesses
face numerous infrastructural and technical
limitations [109]. More advanced data management
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systems can provide opportunities for real-time
analytics, if implemented properly [114]. The effort
expectancy of businesses also plays a role, as they
need to use tools that are easy for users to use to
take advantage of real-time data [115]. This
statement is also confirmed by [116] who found that
the introduction and use of these technologies is
further promoted by smart and intuitive solutions.
These technologies could help businesses in Greece
cope with problems and improve customer relations.

The integration challenges negatively affect the
use of smart devices for marketing. Following
UTAUT the study proposes that facilitating factors
like infrastructure and resources are mandatory for
the successful adoption of IT [117]. [118] have
pointed out that there are difficulties to bring new
technologies into existing structures. However, as
noted by both [104] and [39], insufficient funding is
another challenge faced in Greece. This is because
of factors like effort expectancy which is greatly
influenced by lack of technical know-how among
businesses. [119] have suggested that frequent
training sessions could help overcome these
shortcomings. Collaborative partnerships, including
public-private partnerships, have been suggested to
help overcome these problems, potentially providing
financial and technical assistance [120]. It is
recognised however, that there are also some
inherent risks in avoiding integration and that the
benefits of integration are substantial. Several
important results have been noted, such as the fact
that businesses that have implemented smart devices
have seen improved marketing ROl and customer
satisfaction [121]. In order for smart devices to
contribute to the benefit of the Greek businesses, it
is crucial to deal with institutional integration
challenges, as suggested by [122].

That concerns around data privacy have a direct
effect on the use and performance of smart devices
and real-time information in digital marketing
environments are clear. UTAUT theory states that
social influence and facilitating conditions are the
most critical factors to solve privacy issues [123]. In
this respect, [26] were able to conclude that trust is
built on transparency with regard to data
management. As highlighted by [124] GDPR and
other regulations are important in Greece. The ease
of use is also a factor - businesses need to use easy
tools to implement robust privacy controls. [125]
suggest that inherent privacy promotes compliance
and consumer trust. But, as mentioned by [39] many
businesses are still suffering from cost and
technology constraints affecting the economy as a
whole in Greece. [126] suggest that overcoming
such barriers is achievable by offering monetary
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support and embedding cutting-edge security
measures into data privacy frameworks. In
methodological aspect, the study has been

reinforced with the introduction of the validation of

measurements,  regression  diagnostics  and
robustness assessment. The use of reliability
analysis, validity testing, factor analysis and

predictive modelling reinforces the validity of the
observed relationships. This analytical approach can
be used as a foundation for subsequent research that
could be conducted wusing more advanced
computational approaches, including structural
equation modeling, Bayesian models of prediction,
machine learning approaches, or optimization
approaches for making decisions in digital
marketing. It is imperative to emphasize the
paramount importance of prioritizing data
protection. [127] and [128] have found that
enterprises that follow ethical data management
practices have improved customer retention rates,
and better brand recognition. To tackle this
scepticism of personal information in Greece, it is
important to introduce and promote strong privacy
attributes and clear company practices, potentially
improving marketing results for Greek companies
[129].

6 Conclusion

This research investigated the effect of smart
devices and real-time data collection on improving
digital marketing strategies, with a particular focus
on the European country of Greece. The findings of
the research were consistent with the study's goals
and provided empirical evidence regarding various
areas like the extent of smart device usage, the
impacts of smart device implementation on
customer engagement, the main challenges that
businesses encounter when introducing smart
mobile technologies and the effects of data privacy
issues on digital marketing strategies. The Smart
terminals usage evaluation revealed the higher
adoption rate of such terminals within the Greek
enterprises, especially because of the need for
greater targeting capabilities and personalization of
their customer experience. But it also found that
there were large and small-sized enterprises where
the technology was adopted slowly and there were
major organizations who are taking this technology
along. Government support of and public-private
partnerships can be used as good models for
widespread implementation. The shift towards real-
time data collection has revolutionized the concept
of customer engagement in marketing, driving
improvements  in  responsiveness,  customer
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satisfaction, and retention among businesses that
have embraced real-time analytics. It should be
noted however that there are some limitations to this
approach that need to be acknowledged if the
possible benefits are to be realised. Some of these
restrictions are the reliability and validity of the
data, ethical issues and the difficulty of using the
tools and techniques available. The analysis of
integration issues highlighted the financial, technical
and organizational obstacles in the way of
businesses involving smart devices in marketing
integration. The major constraints mentioned were
high cost, inadequate infrastructure especially for
the small and medium scale businesses, and limited
resources. These challenges require careful
planning, engaging various stakeholders and
creating flexible tools to address the different
company needs in Greece. The fact that data privacy
issues grew in importance as a driver for digital
marketing trends was confirmed. It was also
confirmed that the implementation of regulatory
procedures (e.g. GDPR) affects consumer trust and
marketing activities. Non-compliance with privacy
regulations restricts business operations and those
that follow good practices in data protection and
transparency are more likely to earn customers'
trust. These technologies can be optimized by
development of the enabling technologies and by
involving the business organizations in Greece,
which can increase competitiveness of the Greek
economy in the new digital environment.
Practitioners will find this study very useful, and it
will also be informative for technology adoption and
regional markets scholars. The study has three
significant contributions. First, it offers empirical
insights into the adoption of smart technologies and
effectiveness of digital marketing in a largely under-
researched environment of Southern Europe.
Secondly, it incorporates a technological,
organizational, and regulatory dimension in a single
analytical model and expands an existing model —
UTAUT model. Thirdly, it emphasizes the
importance of carefully measuring the validity and
statistical modelling of the study of technology-
supported business transformation. The
contributions are useful for researchers, managers
and policy makers looking for useful implications
for the digital transformation of European markets
in a responsible way. Several statistical validation
processes have been conducted, however, the study
has a cross sectional design which is not suitable for
causal inference. Future research could use
Structural Equation Modelling (SEM), Bayesian
hierarchical modelling or longitudinal analysis to
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explore the causal relationship and change of
technology adoption over time.

Acknowledgement:

We would like to express our special appreciation
and thanks to University of Western Macedonia,
Greece and the Research Committee of the
University of Western Macedonia for funding this
research.

Declaration of Generative Al and Al-assisted
Technologies in the Writing Process

During the preparation of this work, the author(s)
utilized artificial intelligence (Al) technologies
solely for the purpose of linguistic refinement and
grammatical correction. Following the application
of these tools, the author(s) comprehensively
reviewed, verified, and edited the resulting text. The
author(s) maintain  full  accountability and
responsibility for the accuracy, integrity, and final
content of the publication.

References:
[1] Prakash, N.; Bhardwaj, M.; Jindal, P.
Revolutionizing Marketing  Management:

Navigating the Era of New Age Technologies.
In  Augmenting Retail Reality, Part B:
Blockchain, AR, VR, and Al; Emerald
Publishing Limited, 2024; pp. 39-53.
Bhattacherjee, A.; Badhan, A.K. Convergence
of Data Analytics, Big Data, and Machine
Learning: Applications, Challenges, and
Future Direction. In; 2024; pp. 317-334.
Vuchkovski, D.; Zalaznik, M.; Mitrega, M.;
Pfajfar, G. A Look at the Future of Work: The
Digital Transformation of Teams from
Conventional to Virtual. J Bus Res 2023, 163,
113912, d0i:10.1016/j.jbusres.2023.113912.
Climent, R.C.; Haftor, D.M.; Staniewski,
M.W. Al-Enabled Business Models for
Competitive Advantage. Journal of Innovation
& Knowledge 2024, 9, 100532,
doi:10.1016/j.jik.2024.100532.

Raj, P.; Raman, A.C. The Internet of Things;
Auerbach Publications: Boca Raton: Taylor
& Francis, CRC Press, 2017., 2017; ISBN
9781315270395.

Allil, K. Integrating Al-Driven Marketing
Analytics Techniques into the Classroom:
Pedagogical Strategies for Enhancing Student
Engagement and Future Business Success.
Journal of Marketing Analytics 2024, 12,
142-168, doi:10.1057/s41270-023-00281-z.

(2]

3]

[4]

[5]

(6]

E-ISSN: 2224-3496

1222

[7]

[8]

9]

[10]

[11]

[12]

[13]

[14]

Alexandros Kodonas, Stavros Kalogiannidis,
Christina-loanna Papadopoulou,
George Konteos, Olympia Papaevangelou

Yaqoob, I.; Salah, K.; Jayaraman, R.; Omar,
M. Metaverse Applications in Smart Cities:
Enabling Technologies, Opportunities,
Challenges, and Future Directions. Internet of
Things 2023, 23, 100884,
doi:10.1016/j.i0t.2023.100884.

Magableh, 1.K.; Mahrouq, M.H.; Ta’Amnha,
M.A.; Riyadh, H.A. The Role of Marketing
Artificial Intelligence  in  Enhancing
Sustainable  Financial ~ Performance  of
Medium-Sized Enterprises Through Customer
Engagement and Data-Driven Decision-
Making. Sustainability 2024, 16, 11279,
doi:10.3390/su162411279.

Zong, Z.; Guan, Y. Al-Driven Intelligent Data
Analytics and Predictive Analysis in Industry
4.0: Transforming Knowledge, Innovation,
and Efficiency. Journal of the Knowledge
Economy 2024, doi:10.1007/s13132-024-
02001-z.

Andronie, M.; Lazaroiu, G.; latagan, M.; Uta,
C.; Stefanescu, R.; Cocosatu, M. Artificial
Intelligence-Based Decision-Making
Algorithms, Internet of Things Sensing
Networks, and Deep Learning-Assisted Smart
Process Management in Cyber-Physical
Production Systems. Electronics (Basel) 2021,
10, 2497, d0i:10.3390/electronics10202497.
Richey, R.G.; Chowdhury, S.;
Davis- Sramek, B.; Giannakis, M.; Dwivedi,
Y.K. Atrtificial Intelligence in Logistics and
Supply Chain Management: A Primer and
Roadmap for Research. Journal of Business
Logistics 2023, 44, 532-549,
doi:10.1111/jbl.12364.

Dwivedi, Y.K.; Ismagilova, E.; Hughes, D.L;
Carlson, J.; Filieri, R.; Jacobson, J.; Jain, V.;
Karjaluoto, H.; Kefi, H.; Krishen, A.S.; et al.
Setting the Future of Digital and Social Media
Marketing  Research:  Perspectives and
Research Propositions. Int J Inf Manage 2021,
59, 102168,
doi:10.1016/j.ijinfomgt.2020.102168.
Kianpour, M.; Raza, S. More than Malware:
Unmasking the Hidden Risk of Cybersecurity
Regulations. International Cybersecurity Law

Review 2024, 5, 169-212,
d0i:10.1365/s43439-024-00111-7.
Kalogiannidis, S., Toska, E., &

Chatzitheodoridis, F. (2022). Contribution of
Civil Protection to the Urban Economy:
Evidence from a Small-Sized Greek
City. Sustainability, 14(2), 981.
https://doi.org/10.3390/su14020981.

Volume 22, 2026



[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

WSEAS TRANSACTIONS on ENVIRONMENT and DEVELOPMENT

DOI: 10.37394/232015.2026.22.100

Ziakis, C.; Vlachopoulou, M. Atrtificial
Intelligence in Digital Marketing: Insights
from a Comprehensive Review. Information
2023, 14, 664, doi:10.3390/info14120664.
Pliatsikas, P.; Economides, A.A. Factors
Influencing Intention of Greek Consumers to
Use Smart Home Technology. Applied
System Innovation 2022, 5, 26,
d0i:10.3390/asi5010026.

Velentza, A.; Metaxas, T. The Role of Digital
Marketing in  Tourism Businesses: An
Empirical Investigation in Greece. Businesses
2023, 3, 272-292,
d0i:10.3390/businesses3020018.

Lukovic, V. Digitalization and Its Limits in
Reducing Economic and Social Divide in
Northern Greece. In; 2024; pp. 27-51.

Lasisi, T.T.; Odei, S.A.; Eluwole, K.K. Smart
Destination Competitiveness: Underscoring
Its Impact on Economic Growth. Journal of
Tourism Futures 2023, doi:10.1108/JTF-09-
2022-0243.

Makantasi, E. (Fay); Valentis, H. Greece’s
Economic Odyssey: Persistent Challenges and
Pathways Forward. Economies 2024, 12, 139,
doi:10.3390/economies12060139.
Boom-Carcamo, E.; Molina-Romero, S.;
Galindo-Angulo, C.; del Mar Restrepo, M.
Barriers and Strategies for Digital Marketing
and Smart Delivery in Urban Courier
Companies in Developing Countries. Journal
of the Knowledge Economy 2024, 15, 19203—
19232, doi:10.1007/s13132-024-01823-1.
Michalakopoulou, K.; Bamford, D.; Reid, I.;
Nikitas, A. Barriers and Opportunities to
Innovation for Legal Service Firms: A
Thematic Analysis-Based Contextualization.
Production Planning & Control 2023, 34,
604-622,
d0i:10.1080/09537287.2021.1946329.
Nozari, H.; Rahmaty, M.; Szmelter-Jarosz, A.
A Framework for AloT-Based Smart
Sustainable Marketing System. In; 2024; pp.
255-271.

Bi, Z.; Jin, Y.; Maropoulos, P.; Zhang, W.-J.;
Wang, L. Internet of Things (loT) and Big
Data  Analytics (BDA) for Digital
Manufacturing (DM). Int J Prod Res 2023, 61,
4004-4021,
d0i:10.1080/00207543.2021.1953181.
Kaklauskas, A.; Zavadskas, E.K.; Lepkova,
N.; Raslanas, S.; Dauksys, K.; Vetloviene, I.;
Ubarte, l. Sustainable Construction
Investment, Real Estate Development, and
COVID-19: A Review of Literature in the

E-ISSN: 2224-3496

1223

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

Alexandros Kodonas, Stavros Kalogiannidis,
Christina-loanna Papadopoulou,
George Konteos, Olympia Papaevangelou

Field. Sustainability 2021,
doi:10.3390/su13137420.
Rosario, A.T.; Dias, J.C. How Has Data-
Driven Marketing Evolved: Challenges and
Opportunities with Emerging Technologies.
International ~ Journal ~ of  Information
Management Data Insights 2023, 3, 100203,
doi:10.1016/j.jjimei.2023.100203.

Caiazza, R.; Phan, P.; Lehmann, E;
Etzkowitz, H. An Absorptive Capacity-Based
Systems View of Covid-19 in the Small
Business Economy. International
Entrepreneurship and Management Journal
2021, 17, 1419-1439, doi:10.1007/s11365-
021-00753-7.

Komodromos, M.; Harkiolakis, T.:
Khoshtaria, T.; Vassiliou, M. Adoption of
Digital Technology and Investigation of the
Impact in the Marketing Industry for
Marketing Communication Professionals: The
Case Study of Cyprus and Greece.
International Journal of Technology Enhanced
Learning 2024, 16, 173-191,
doi:10.1504/1JTEL.2024.137650.

AlKoliby, 1.S.M.; Abdullah, H.H.; Suki, N.M.
Linking Knowledge Application, Digital
Marketing, and Manufacturing SMEs’
Sustainable Performance: The Mediating Role
of Innovation. Journal of the Knowledge
Economy 2023, 15, 61516177,
doi:10.1007/s13132-023-01157-4.
Kalogiannidis, S Kalfas, D.;
Chatzitheodoridis, F.; Kontsas, S. The Impact
of Digitalization in  Supporting  the
Performance of Circular Economy: A Case
Study of Greece. Journal of Risk and
Financial Management 2022, 15, 349,
doi:10.3390/jrfm15080349.

Neves, C.; Oliveira, T.; Cruz-Jesus, F.;
Venkatesh, V. Extending the Unified Theory
of Acceptance and Use of Technology for
Sustainable Technologies Context. Int J Inf
Manage 2025, 80, 102838,
doi:10.1016/j.ijinfomgt.2024.102838.

Brown, S.A.; Dennis, A.R.; Venkatesh, V.
Predicting Collaboration Technology Use:
Integrating  Technology = Adoption and
Collaboration Research. Journal of
Management Information Systems 2010, 27,
9-54, doi:10.2753/MI1S0742-1222270201.
Anshari, M.; Almunawar, M.N.; Lim, S.A;;
Al-Mudimigh, A. Customer Relationship
Management and Big Data Enabled:
Personalization &amp; Customization of
Services. Applied Computing and Informatics

13, 7420,

Volume 22, 2026



[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

DOI: 10.37394/232015.2026.22.100

2019, 15,
doi:10.1016/j.aci.2018.05.004.
Sharabati, A.-A.A.; Ali, A.A.A.; Allahham,
M.l.;  Hussein, A.A.; Alheet, AF;
Mohammad, A.S. The Impact of Digital
Marketing on the Performance of SMEs: An
Analytical Study in Light of Modern Digital
Transformations. Sustainability 2024, 16,
8667, doi:10.3390/su16198667.

Upadhyay, U.; Kumar, A.; Sharma, G
Sharma, S.; Arya, V.; Panigrahi, P.K.; Gupta,
B.B. A Systematic Data-Driven Approach for
Targeted Marketing in Enterprise Information
System. Enterp Inf Syst 2024, 18,
d0i:10.1080/17517575.2024.2356770.
Jayaram, D.; Manrai, A.K.; Manrai, L.A.
Effective Use of Marketing Technology in
Eastern Europe: Web Analytics, Social
Media, Customer  Analytics, Digital
Campaigns and Mobile Applications. Journal
of Economics, Finance and Administrative
Science 2015, 20, 118-132,
doi:10.1016/j.jefas.2015.07.001.

Low, S.; Ullah, F.; Shirowzhan, S,
Sepasgozar, S.M.E.; Lin Lee, C. Smart Digital
Marketing  Capabilities for  Sustainable
Property Development: A Case of Malaysia.
Sustainability 2020, 12, 5402,
d0i:10.3390/su12135402.

Sun, Y.; Jung, H. Machine Learning (ML)
Modeling, loT, and Optimizing
Organizational Operations through Integrated
Strategies: The Role of Technology and
Human Resource Management. Sustainability
2024, 16, 6751, doi:10.3390/su16166751.
Kalogiannidis, S.; Kalfas, D.; Loizou, E;
Papaevangelou, O.; Chatzitheodoridis, F.
Smart Sustainable Marketing and Emerging
Technologies: Evidence from the Greek
Business Market. Sustainability 2023, 16,
312, d0i:10.3390/su16010312.

Grover, P.; Kar, A.K.; Janssen, M.;
llavarasan, P.V. Perceived Usefulness, Ease
of Use and User Acceptance of Blockchain
Technology for Digital Transactions -
Insights from User-Generated Content on
Twitter. Enterp Inf Syst 2019, 13, 771-800,
doi:10.1080/17517575.2019.1599446.

Raj, M.; Gupta, S.; Chamola, V.; Elhence, A;
Garg, T.; Atiguzzaman, M.; Niyato, D. A
Survey on the Role of Internet of Things for
Adopting and Promoting Agriculture 4.0.
Journal of Network and  Computer
Applications 2021, 187, 103107,
d0i:10.1016/j.jnca.2021.103107.

94-101,

E-ISSN: 2224-3496

1224

WSEAS TRANSACTIONS on ENVIRONMENT and DEVELOPMENT

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

Alexandros Kodonas, Stavros Kalogiannidis,
Christina-loanna Papadopoulou,
George Konteos, Olympia Papaevangelou

Spanos, A.C.; Gayialis, S.P.; Kechagias, E.P.;
Papadopoulos, G.A. An Application of a
Decision Support System Enabled by a
Hybrid  Algorithmic ~ Framework  for
Production  Scheduling in an SME
Manufacturer. Algorithms 2022, 15, 372,
d0i:10.3390/a15100372.

Urbani, R.; Ferreira, C.; Lam, J. Managerial
Framework for Evaluating Al Chatbot
Integration: Bridging Organizational
Readiness and Technological Challenges. Bus
Horiz 2024, 67, 595-606,
doi:10.1016/j.bushor.2024.05.004.

Fu, C.-J.; Silalahi, AD.K.; Yang, L.-W,;
Eunike, 1.J. Advancing SME Performance: A
Novel Application of the Technological-
Organizational-Environment Framework in
Social Media Marketing Adoption. Cogent
Business & Management 2024, 11,
doi:10.1080/23311975.2024.2360509.

Chou, S.-F.; Horng, J.-S.; Liu, C.-H.; Yu, T.-
Y.; Kuo, Y.-T. Identifying the Critical Factors
for Sustainable Marketing in the Catering:
The Influence of Big Data Applications,
Marketing  Innovation, and Technology
Acceptance Model Factors. Journal of
Hospitality and Tourism Management 2022,
51, 11-21, doi:10.1016/j.jhtm.2022.02.010.
Skordoulis, M.; Patsatzi, O.; Kalogiannidis,
S.; Patitsa, C.; Papagrigoriou, A. Strategic
Management of Multiculturalism for Social
Sustainability in Hospitality Services: The
Case of Hotels in Athens. Tourism and
Hospitality 2024, 5, 977-995,
doi:10.3390/tourhosp5040055.

Zhang, Y.; Sun, J.; Yang, Z.; Wang, Y.
Critical Success Factors of Green Innovation:
Technology, Organization and Environment
Readiness. J Clean Prod 2020, 264, 121701,
doi:10.1016/j.jclepro.2020.121701.

Labrague, L.J.; Santos, JA.A. COVID- 19
Anxiety among Front- line Nurses: Predictive
Role of Organisational Support, Personal
Resilience and Social Support. J Nurs Manag
2020, 28, 1653-1661,
doi:10.1111/jonm.13121.

Signoretti, A. Overcoming the Barriers to the
Implementation of More Efficient Productive
Strategies in Small Enterprises. Employee
Relations: The International Journal 2020, 42,
149-165, doi:10.1108/ER-11-2018-0298.
Hojnik, J.; Ruzzier, M.; Kone¢nik Ruzzier,
M.; Suci¢, B.; Soltwisch, B. Challenges of
Demographic Changes and Digitalization on
Eco-Innovation and the Circular Economy:

Volume 22, 2026



[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

WSEAS TRANSACTIONS on ENVIRONMENT and DEVELOPMENT

DOI: 10.37394/232015.2026.22.100

Qualitative Insights from Companies. J Clean

Prod 2023, 396, 136439,
doi:10.1016/j.jclepro.2023.136439.

Lingmont, D.N.J.; Alexiou, A. The
Contingent Effect of Job Automating

Technology Awareness on Perceived Job
Insecurity: Exploring the Moderating Role of
Organizational Culture. Technol Forecast Soc
Change 2020, 161, 120302,
doi:10.1016/j.techfore.2020.120302.
Sharabati, A.-A.A.; Ali, A.A.A.; Allahham,
M.l.;  Hussein, A.A.; Alheet, A.F;
Mohammad, A.S. The Impact of Digital
Marketing on the Performance of SMEs: An
Analytical Study in Light of Modern Digital
Transformations. Sustainability 2024, 16,
8667, doi:10.3390/5u16198667.

Sudan, T.; Hans, A.; Taggar, R.
Transformative Learning with ChatGPT:
Analyzing Adoption Trends and Implications
for Business Management Students in India.
Interactive Technology and Smart Education
2024, 21, 735-772, doi:10.1108/ITSE-10-
2023-0202.

Song, Y., Yang, Y., Cheng, P. The
Investigation of Adoption of Voice-User
Interface (VUI) in Smart Home Systems
among Chinese Older Adults. Sensors 2022,
22,1614, doi:10.3390/s22041614.
Kalogiannidis, S., & Syndoukas, D. (2024).
The Impact of Agricultural Extension
Services on Farm Output: A Worldwide
Viewpoint. Research on World Agricultural
Economy, 5(1), 96-114.
https://doi.org/10.36956/rwae.v5i1.999.

Sun, Y.; Jung, H. Machine Learning (ML)
Modeling, loT, and Optimizing
Organizational Operations through Integrated
Strategies: The Role of Technology and
Human Resource Management. Sustainability
2024, 16, 6751, doi:10.3390/su16166751.
Kioufi, N.; Chen, W. Exploring IoT Adoption
and Operational Efficiency within the
International Chilled Beverages Industry.
Journal of Industrial and Production
Engineering 2024, 41, 158-181,
d0i:10.1080/21681015.2023.2270994.

Psara, K.; Papadimitriou, C.; Efstratiadi, M.;
Tsakanikas, S.; Papadopoulos, P.; Tobin, P.
European Energy Regulatory, Socioeconomic,
and Organizational Aspects: An Analysis of
Barriers Related to Data-Driven Services
across Electricity Sectors. Energies (Basel)
2022, 15, 2197, doi:10.3390/en15062197.

E-ISSN: 2224-3496

1225

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

Alexandros Kodonas, Stavros Kalogiannidis,
Christina-loanna Papadopoulou,
George Konteos, Olympia Papaevangelou

Theodorakopoulos, L.; Theodoropoulou, A.
Leveraging Big Data Analytics for
Understanding Consumer Behavior in Digital
Marketing: A Systematic Review. Hum Behav
Emerg Technol 2024, 2024,
doi:10.1155/2024/3641502.

Javaid, M.; Haleem, A.; Singh, R.P.; Suman,
R. Enabling Flexible Manufacturing System
(FMS) through the Applications of Industry
4.0 Technologies. Internet of Things and
Cyber-Physical Systems 2022, 2, 49-62,
doi:10.1016/j.iotcps.2022.05.005.

Allioui, H.; Mourdi, Y. Exploring the Full
Potentials of 10T for Better Financial Growth
and Stability: A Comprehensive Survey.
Sensors 2023, 23, 8015,
doi:10.3390/523198015.

Li, W.; Yigitcanlar, T.; Erol, I.; Liu, A.
Motivations, Barriers and Risks of Smart
Home Adoption: From Systematic Literature
Review to Conceptual Framework. Energy
Res Soc Sci 2021, 80, 102211,
doi:10.1016/j.erss.2021.102211.

Chien, F.; Ngo, Q.-T.; Hsu, C.-C.; Chau,
K.Y.; Iram, R. Assessing the Mechanism of
Barriers towards Green Finance and Public
Spending in Small and Medium Enterprises
from Developed Countries. Environmental
Science and Pollution Research 2021, 28,
6049560510, d0i:10.1007/s11356-021-

14907-1.

Aljohani, A. Predictive Analytics and
Machine Learning for Real-Time Supply
Chain  Risk  Mitigation and  Agility.
Sustainability 2023, 15, 15088,

doi:10.3390/su152015088.
Al-Husban, H.; Yawson, R.M. The Catalytic

Effect of Organizational Learning on
Ambidexterity for Firm  Performance.
European  Journal of Training and

Development 2024, doi:10.1108/EJTD-03-
2024-0040.
Saxena, A.; Muneeb, S.M. Transforming

Financial Services  Through Hyper-
Personalization. In; 2024; pp. 19-48.
Ziakis, C.; Vlachopoulou, M. Atrtificial

Intelligence in Digital Marketing: Insights
from a Comprehensive Review. Information
2023, 14, 664, doi:10.3390/info14120664.

Stone, M.; Aravopoulou, E.; Ekinci, Y.;
Evans, G.; Hobbs, M.; Labib, A.; Laughlin,
P.; Machtynger, J.; Machtynger, L. Artificial
Intelligence (Al) in Strategic Marketing
Decision-Making: A Research Agenda. The

Volume 22, 2026



[69]

[70]

[71]

[72]

[73]

[74]

[75]

[76]

Bottom Line 2020, 33,
doi:10.1108/BL-03-2020-0022.
Rosario, A.T.; Dias, J.C. How Has Data-
Driven Marketing Evolved: Challenges and
Opportunities with Emerging Technologies.
International ~ Journal  of  Information
Management Data Insights 2023, 3, 100203,
d0i:10.1016/j.jjimei.2023.100203.

Ahmad, K.; Maabreh, M.; Ghaly, M.; Khan,
K.; Qadir, J.; Al-Fugaha, A. Developing
Future Human-Centered Smart Cities: Critical
Analysis of Smart City Security, Data
Management, and Ethical Challenges. Comput
Sci Rev 2022, 43, 100452,
doi:10.1016/j.cosrev.2021.100452.

Phan, L.-A.; Kim, T. Breaking Down the
Compatibility Problem in Smart Homes: A
Dynamically Updatable Gateway Platform.

183-200,

Sensors 2020, 20, 2783,
doi:10.3390/520102783.
Kulkov, l.; Kulkova, J.; Rohrbeck, R.;

Menvielle, L.; Kaartemo, V.; Makkonen, H.
Acrtificial Intelligence - Driven Sustainable
Development: Examining Organizational,
Technical, and Processing Approaches to
Achieving  Global Goals.  Sustainable
Development 2024, 32, 2253-2267,
d0i:10.1002/sd.2773.

Akomea-Frimpong, |.; Jin, X.; Osei-Kyei, R.
A Holistic Review of Research Studies on
Financial Risk Management in Public—Private
Partnership Projects. Engineering,
Construction and Architectural Management
2021, 28, 2549-2569, doi:10.1108/ECAM-02-
2020-0103.

McCarthy, A.M.; Maor, D.; McConney, A,
Cavanaugh, C. Digital Transformation in
Education: Critical Components for Leaders
of System Change. Social Sciences &
Humanities Open 2023, 8, 100479,
doi:10.1016/j.ssah0.2023.100479.
Aristovnik, A.; Ravselj, D.; Murko, E.
Decoding the Digital Landscape: An
Empirically Validated Model for Assessing
Digitalisation across Public Administration

Levels. Adm Sci 2024, 14, 41,
d0i:10.3390/admsci14030041.
Rane, N. Enhancing Customer Loyalty

through Avrtificial Intelligence (Al), Internet of
Things (loT), and Big Data Technologies:
Improving Customer Satisfaction,
Engagement, Relationship, and Experience.
SSRN Electronic Journal 2023,
d0i:10.2139/ssrn.4616051.

E-ISSN: 2224-3496

1226

WSEAS TRANSACTIONS on ENVIRONMENT and DEVELOPMENT
DOI: 10.37394/232015.2026.22.100

[77]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

Alexandros Kodonas, Stavros Kalogiannidis,
Christina-loanna Papadopoulou,
George Konteos, Olympia Papaevangelou

Mutimukwe, C.; Kolkowska, E.; Gronlund, A.
Information Privacy in E-Service: Effect of
Organizational ~ Privacy  Assurances on
Individual Privacy Concerns, Perceptions,
Trust and Self-Disclosure Behavior. Gov Inf
Q 2020, 37, 101413,
doi:10.1016/j.9iq.2019.101413.

Politou, E.; Alepis, E.; Virvou, M.; Patsakis,
C. Privacy and Data Protection Challenges in
the Distributed Era; Springer International
Publishing: Cham, 2022; Vol. 26; ISBN 978-
3-030-85442-3.

Weinhardt, M. Big Data: Some Ethical
Concerns for the Social Sciences. Soc Sci
2021, 10, 36, doi:10.3390/s0csci10020036.
Ismagilova, E.; Hughes, L.; Rana, N.P,;
Dwivedi, Y.K. Security, Privacy and Risks
Within Smart Cities: Literature Review and
Development of a Smart City Interaction
Framework. Information Systems Frontiers
2022, 24, 393-414, doi:10.1007/s10796-020-
10044-1.

Jin, Y.; Wang, Y. Reassessing Smart City
Development and Personal Data Protection: A
Regulatory Framework. International Review
of Economics & Finance 2025, 99, 104022,
doi:10.1016/j.iref.2025.104022.

Kumar, D.; Suthar, N. Ethical and Legal
Challenges of Al in Marketing: An
Exploration of Solutions. Journal of
Information, Communication and Ethics in
Society 2024, 22, 124-144,
doi:10.1108/JICES-05-2023-0068.

Rastogi, T.; Agarwal, B.; Gopal, G. Exploring
the Nexus between Sustainable Marketing and
Customer Loyalty with the Mediating Role of
Brand Image. J Clean Prod 2024, 440,
140808, doi:10.1016/j.jclepro.2024.140808.
Andronie, M.; Lazaroiu, G.; latagan, M.; Uta,
C.; Stefanescu, R.; Cocosatu, M. Artificial
Intelligence-Based Decision-Making
Algorithms, Internet of Things Sensing
Networks, and Deep Learning-Assisted Smart
Process Management in Cyber-Physical
Production Systems. Electronics (Basel) 2021,
10, 2497, doi:10.3390/electronics10202497.
Dritsas, E.; Trigka, M. Methodological and
Technological Advancements in E-Learning.
Information 2025, 16, 56,
doi:10.3390/info16010056.

Mustafa Ayobami Raji; Hameedat Bukola
Olodo; Timothy Tolulope Oke; Wilhelmina
Afua Addy; Onyeka Chrisanctus Ofodile;
Adedoyin Tolulope Oyewole Real-Time Data
Analytics in Retail: A Review of USA and

Volume 22, 2026



[87]

(88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

DOI: 10.37394/232015.2026.22.100

Global Practices. GSC Advanced Research
and Reviews 2024, 18, 059-065,
doi:10.30574/gscarr.2024.18.3.0089.

Xu, J.; Shi, P.H.; Chen, X. Exploring Digital
Innovation in Smart Tourism Destinations:
Insights from 31 Premier Tourist Cities in
Digital China. Tourism Review 2025, 80,
681-709, doi:10.1108/TR-07-2023-0468.
Slater, P.; Hasson, F. Data Measurement,
Instruments and Sampling. J Psychiatr Ment
Health Nurs 2024, doi:10.1111/jpm.13142.

Feinstein, A.R. XLII. The Architecture of
Cross- sectional Research (Part 1). Clin
Pharmacol Ther 1978, 23, 81-96,

doi:10.1002/cpt197823181.

Bibri, S.E. A Methodological Framework for
Futures Studies: Integrating Normative
Backcasting Approaches and Descriptive Case
Study Design for Strategic Data-Driven Smart
Sustainable City Planning. Energy Informatics
2020, 3, 31, doi:10.1186/s42162-020-00133-
5.

Ahmed, S.K. The Pillars of Trustworthiness in
Qualitative Research. Journal of Medicine,
Surgery, and Public Health 2024, 2, 100051,
d0i:10.1016/j.glmedi.2024.100051.

Ying, Y.; Idrakisyah, M. Role of Market
Segmentation and the Impact on Alibaba
Company Online Business. ALEXANDRIA
(Journal of Economics, Business, &
Entrepreneurship) 2024, 5, 53-59,
doi:10.29303/alexandria.v5i1.597.

Chou, S.; Chen, C.-W.; Shen, Z.-L.
Examining the Impact of Pharmacist
Professionalism and Celebrity Endorsers on
Dietary Supplement Purchase Intention: The
Moderating Role of Product Knowledge. Int J
Pharm Healthc Mark 2024, 18, 603-620,
d0i:10.1108/1JPHM-08-2023-0076.

Ibrahim  Adedeji  Adeniran; Christianah
Pelumi Efunniyi; Olajide Soji Osundare;
Angela Omozele Abhulimen Transforming
Marketing Strategies with Data Analytics: A
Study on  Customer Behavior and
Personalization. International Journal of
Scholarly Research in Engineering and
Technology 2024, 4, 041-051,
doi:10.56781/ijsret.2024.4.1.0022.

Jabbar, A.; Akhtar, P.; Dani, S. Real-Time
Big Data Processing for Instantaneous
Marketing Decisions: A Problematization
Approach. Industrial Marketing Management
2020, 90, 558-569,
doi:10.1016/j.indmarman.2019.09.001.

E-ISSN: 2224-3496

1227

WSEAS TRANSACTIONS on ENVIRONMENT and DEVELOPMENT

[96]

[97]

[98]

[99]

Alexandros Kodonas, Stavros Kalogiannidis,
Christina-loanna Papadopoulou,
George Konteos, Olympia Papaevangelou

Hu, H.; Jiang, S.; Goswami, S.S.; Zhao, Y.
Fuzzy Integrated Delphi-ISM-MICMAC
Hybrid Multi-Criteria Approach to Optimize
the Artificial Intelligence (Al) Factors
Influencing Cost Management in Civil
Engineering. Information 2024, 15, 280,
d0i:10.3390/inf015050280.

Aldboush, H.H.H.; Ferdous, M. Building
Trust in Fintech: An Analysis of Ethical and
Privacy Considerations in the Intersection of
Big Data, Al, and Customer Trust.
International Journal of Financial Studies
2023, 11, 90, doi:10.3390/ijfs11030090.
Bayaga, A.; du Plessis, A. Ramifications of
the Unified Theory of Acceptance and Use of
Technology (UTAUT) among Developing
Countries’ Higher Education Staffs. Educ Inf
Technol (Dordr) 2024, 29, 9689-9714,
doi:10.1007/s10639-023-12194-6.

Kumar, V.; Ashraf, A.R.; Nadeem, W. Al-
Powered Marketing: What, Where, and How?
Int J Inf Manage 2024, 77, 102783,
doi:10.1016/j.ijinfomgt.2024.102783.

[100] Mercan, S.; Cain, L.; Akkaya, K.; Cebe, M.;

Uluagac, S.; Alonso, M.; Cobanoglu, C.
Improving the Service Industry with Hyper-
Connectivity: 10T in Hospitality. International
Journal of  Contemporary  Hospitality
Management 2021, 33, 243-262,
doi:10.1108/IJCHM-06-2020-0621.

[101] Li, B.; Mousa, S.; Reinoso, J.R.R.; Alzoubi,

H.M.; Ali, A.; Hoang, A.D. The Role of
Technology Innovation, Customer Retention
and Business Continuity on Firm Performance
after Post-Pandemic Era in China’s SMEs.
Econ Anal Policy 2023, 78, 1209-1220,
d0i:10.1016/j.eap.2023.05.004.

[102] Twum, K.K.; Ofori, D.; Keney, G.; Korang-

[103] Sainis,

Yeboah, B. Using the UTAUT, Personal
Innovativeness and Perceived Financial Cost
to Examine Student’s Intention to Use E-
Learning. Journal of Science and Technology
Policy Management 2022, 13, 713-737,
doi:10.1108/JSTPM-12-2020-0168.

G.; Haritos, G.; Kriemadis, T.;
Papasolomou, I. TQM for Greek SMEs: An
Alternative in Facing Crisis Conditions.
Competitiveness Review: An International
Business Journal 2019, 30, 41-58,
doi:10.1108/CR-11-2019-0126.

[104] Morozova, G.A.; Mizikovsky, I.E.; Kornilova,

E. V.; Trifonova, E.Y.; Kuznetsova, S.N.
Formation and Development of Digital
Marketing in a Business Environment.
International Journal of Economic Policy in

Volume 22, 2026



WSEAS TRANSACTIONS on ENVIRONMENT and DEVELOPMENT

DOI: 10.37394/232015.2026.22.100

Emerging Economies 2024, 19, 248-258,
doi:10.1504/1JEPEE.2024.139086.

[105] Green, F.; Gambhir, A. Transitional
Assistance Policies for Just, Equitable and
Smooth Low-Carbon Transitions: Who, What
and How? Climate Policy 2020, 20, 902-921,
d0i:10.1080/14693062.2019.1657379.

[106] Khechine, H.; Raymond, B.; Augier, M. The
Adoption of a Social Learning System:
Intrinsic Value in the UTAUT Model. British
Journal of Educational Technology 2020, 51,
2306-2325, doi:10.1111/bjet.12905.

[107] Laitsou, E.; Kargas, A.; Varoutas, D. Digital
Competitiveness in the European Union Era:
The Greek Case. Economies 2020, 8, 85,
doi:10.3390/economies8040085.

[108] Ali, O.; Shrestha, A.; Osmanaj, V.;
Muhammed, S. Cloud Computing Technology
Adoption: An Evaluation of Key Factors in
Local Governments. Information Technology

& People 2020, 34, 666703,
doi:10.1108/ITP-03-2019-0119.
[109] Meramveliotakis, G.; Manioudis, M.

Sustainable Development, COVID-19 and

Small Business in Greece: Small Is Not
Beautiful. Adm Sci 2021, 11, 90,
doi:10.3390/admsci11030090.

[110] Apostolopoulos, N.; Liargovas, P.;

Stavroyiannis, S.; Makris, I.; Apostolopoulos,
S.; Petropoulos, D.; Anastasopoulou, E.
Sustaining Rural Areas, Rural Tourism
Enterprises and EU Development Policies: A
Multi-Layer ~ Conceptualisation  of  the
Obstacles in Greece. Sustainability 2020, 12,
7687, doi:10.3390/5u12187687.

[111] Yerpude, S.; Singhal, T.K. “Custolytics.”
International Journal of Emerging Markets
2019, 16, 92-112, do0i:10.1108/1IJOEM-05-
2018-0250.

[112] Le, H.T.K.; Carrel, A.L.; Li, M. How Much
Dissatisfaction Is Too Much for Transit?
Linking Transit User Satisfaction and Loyalty
Using Panel Data. Travel Behav Soc 2020, 20,
144-154, doi:10.1016/j.tbs.2020.03.007.

[113] Strielkowski, W.; Vlasov, A.; Selivanov, K.;
Muraviev, K.; Shakhnov, V. Prospects and
Challenges of the Machine Learning and
Data-Driven Methods for the Predictive
Analysis of Power Systems: A Review.
Energies  (Basel) 2023, 16, 4025,
doi:10.3390/en16104025.

[114] Himeur, Y.; Elnour, M.; Fadli, F.; Meskin, N.;
Petri, I.; Rezgui, Y.; Bensaali, F.; Amira, A.
Al-Big Data Analytics for Building
Automation and Management Systems: A

E-ISSN: 2224-3496

1228

Alexandros Kodonas, Stavros Kalogiannidis,
Christina-loanna Papadopoulou,
George Konteos, Olympia Papaevangelou

Survey, Actual Challenges and Future
Perspectives. Artif Intell Rev 2023, 56, 4929
5021, doi:10.1007/s10462-022-10286-2.

[115] Kaluarachchi, S, Nagalingam, N.
Triangulating the Moderate Impact of
Performance Expectancy, Effort Expectancy,
and Social Influence in Social Media
Marketing: A Study of Business Performance
in Sri Lanka’s Cashew Industry. Qual Quant
2024, 58, 4407-4431, doi:10.1007/s11135-
024-01862-5.

[116] Carayannis, E.G.;  Christodoulou, K
Christodoulou, P.; Chatzichristofis, S.A.;
Zinonos, Z. Known Unknowns in an Era of
Technological and Viral Disruptions—
Implications for Theory, Policy, and Practice.
Journal of the Knowledge Economy 2022, 13,
587610, doi:10.1007/s13132-020-00719-0.

[117] Toader, D.-C.; Radulescu, C.M.; Toader, C.
Investigating the Adoption of Blockchain
Technology in Agri-Food Supply Chains:
Analysis of an Extended UTAUT Model.
Agriculture 2024, 14, 614,
doi:10.3390/agriculture14040614.

[118] Volberda, H.W.; Khanagha, S.; Baden-Fuller,
C.; Mihalache, O.R.; Birkinshaw, J.
Strategizing in a Digital World: Overcoming
Cognitive Barriers, Reconfiguring Routines
and Introducing New Organizational Forms.
Long Range Plann 2021, 54, 102110,
doi:10.1016/j.1rp.2021.102110.

[119] Kaasinen, E.; SchmalfuB, F.; Ozturk, C.;
Aromaa, S.; Boubekeur, M.; Heilala, J;
Heikkild, P.; Kuula, T.; Liinasuo, M.; Mach,
S.; et al. Empowering and Engaging Industrial
Workers with Operator 4.0 Solutions. Comput
Ind Eng 2020, 139, 105678,
doi:10.1016/j.cie.2019.01.052.

[120] Akomea-Frimpong, I.; Jin, X.; Osei-Kyei, R.
Mitigating Financial Risks in Sustainable
Public—Private  Partnership  Infrastructure
Projects: A Quantitative Analysis. Systems
2024, 12, 239, doi:10.3390/systems12070239.

[121] Jaraganiené, A.; Cizianiené, K.; Cereska, A.
Research on Impact of loT on Warehouse
Management. Sensors 2023, 23, 2213,

d0i:10.3390/s23042213.

[122] Koukaras, P.; Afentoulis, K.D.; Gkaidatzis,
P.A.; Mystakidis, A.; loannidis, D.;
Vagropoulos, S.I.; Tjortjis, C. Integrating
Blockchain in Smart Grids for Enhanced
Demand Response: Challenges, Strategies,
and Future Directions. Energies (Basel) 2024,
17,1007, doi:10.3390/en17051007.

Volume 22, 2026



WSEAS TRANSACTIONS on ENVIRONMENT and DEVELOPMENT

DOI: 10.37394/232015.2026.22.100

[123] Akinnuwesi, B.A.; Uzoka, F.-M.E.; Fashoto,
S.G.; Mbunge, E.; Odumabo, A.; Amusa,
0.0.; Okpeku, M.; Owolabi, O. A Modified
UTAUT Model for the Acceptance and Use of
Digital Technology for Tackling COVID-19.
Sustainable Operations and Computers 2022,
3, 118-135, d0i:10.1016/j.susoc.2021.12.001.

[124] Georgiopoulou, Z; Makri, E.-L,;
Lambrinoudakis, C. GDPR Compliance:
Proposed Technical and Organizational
Measures for Cloud Provider. Information &
Computer Security 2020, 28, 665-680,
doi:10.1108/1CS-01-2020-0009.

[125] Liu, Y.; Chen, W. Optimization of Brand
Marketing Strategy of Intelligent Technology
under the Background of Artificial
Intelligence. Mobile Information Systems
2021, 2021, 1-8, d0i:10.1155/2021/9507917.

[126] Panahi Rizi, M.H.; Hosseini Seno, S.A. A
Systematic Review of Technologies and
Solutions to Improve Security and Privacy
Protection of Citizens in the Smart City.
Internet of Things 2022, 20, 100584,
d0i:10.1016/j.i0t.2022.100584.

[127] Le, T.T. Corporate Social Responsibility and
SMEs’ Performance: Mediating Role of
Corporate Image, Corporate Reputation and
Customer Loyalty. International Journal of
Emerging Markets 2023, 18, 4565-4590,
d0i:10.1108/1JOEM-07-2021-1164.

[128] Khan, R.U.; Salamzadeh, Y.; Igbal, Q.; Yang,
S. The Impact of Customer Relationship
Management and Company Reputation on
Customer Loyalty: The Mediating Role of
Customer Satisfaction. Journal of
Relationship Marketing 2022, 21, 1-26,
d0i:10.1080/15332667.2020.1840904.

[129] Kalogiannidis, S., Kalfas, D. &
Chatzitheodoridis, F. (2022). The Impact of
Collaborative Communication on the Physical
Distribution Service Quality of Soft Drinks: A
Case Study of Beverage Manufacturing
Companies in Greece. Beverages, 8(3), 47.
https://doi.org/10.3390/beverages8030047.

E-ISSN: 2224-3496

1229

Alexandros Kodonas, Stavros Kalogiannidis,
Christina-loanna Papadopoulou,
George Konteos, Olympia Papaevangelou

Contribution of Individual Authors to the
Creation of a Scientific Article (Ghostwriting
Policy)

The authors equally contributed in the present
research, at all stages from the formulation of the
problem to the final findings and solution.

Sources of Funding for Research Presented in a
Scientific Article or Scientific Article Itself

The data supporting this study’s findings are
available from the corresponding author upon
reasonable request.

Ethics Statement

The protocol of the current study was approved by
the University of Western Macedonia and received
all the necessary permits for its preparation
(University of Western Macedonia Research Ethics
Committee No.: 216/30-05-2024). The
guestionnaire used in the study ensured voluntary
participation, participants’ consent, and the
provision of information regarding the purpose of
the survey, as well as confidentiality and anonymity.

Consent

The researcher adhered to the principles of research
ethics such as the regulation of informed consent.
Written informed consent was obtained from all
participants before their participation in the study.

Conflict of Interest
The authors have no conflicts of interest to declare
that are relevant to the content of this article.

Creative Commons Attribution License 4.0

(Attribution 4.0 International, CC BY 4.0)

This article is published under the terms of the

Creative Commons Attribution License 4.0

https://creativecommons.org/licenses/by/4.0/deed.en
us

Volume 22, 2026


https://creativecommons.org/licenses/by/4.0/deed.en_US
https://creativecommons.org/licenses/by/4.0/deed.en_US



