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Abstract: In recent years, the energy market has seen an increase in small and medium enterprises
(SMEs) participating in the sector and providing relevant services to customers. The energy sector
SMEs need to acknowledge whether reengineering their marketing strategy by modeling customers’
website behavior could enhance their digital marketing efficiency. Web Analytics refers to the
extracted data of customers’ behavior from firms” websites, a subclass of big data (big masses of
uncategorized data information). This study aims to provide insights regarding the impact that
energy SMEs” web analytics has on their digital marketing efficiency as a marketing reengineering
process. The paper’s methodology begins with the retrieval of behavioral website data from SMEs in
the energy sector, followed by regression and correlation analyses and the development of simulation
models with Fuzzy Cognitive Mapping (FCM). Research results showed that customer behavioral data
originating from SMEs’ websites can effectively impact key digital marketing performance indicators,
such as increasing new visits and reducing organic costs and bounce rate (digital marketing analytics).
SMEs in the energy sector can potentially increase their website visibility and customer base by
re-engineering their marketing strategy and utilizing customers’ behavioral analytic data.

Keywords: re-engineering of marketing; digital marketing; big data applications in energy systems;
big data in energy markets; digitalization; energy market; customer behavior; regression analysis;
FCM simulation

1. Introduction

The constantly changing context of the market nowadays often challenges businesses
and leads many of them to adverse financial situations. From this status, small and medium
enterprises (SMEs) are in more danger than bigger organizations. Especially in markets
where a few big companies dominate, such as the energy sector, SMEs should focus on more
innovative methods to attract customers. This can be achieved by offering more flexible
electronic services (e-services) and by better understanding their customers” behavior. For
this to happen, a constant process of digitization and digital transformation is required.

Digitization refers to creating a digital representation of physical objects or attributes [1].
Digitalization refers to enabling or improving processes by leveraging digital technologies
and digitized data. Therefore, digitalization presumes digitization. Digital transformation
is business transformation enabled by digitalization [1]. Digital transformation tactics of a
pre-digital entity are based on searching for an innovative digitization strategic plan and
establishing a flexible framework in which installments between understanding and con-
ducting with a service provider are entangled, according to Chanias et al. [2]. Skogland [3]
investigated how a corporation with an institutional plan to enhance corporate digital
transformation might create a new notion of customer engagement. Once the view that
marketing is primarily a corporate strategy that places consumer happiness at the center of
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the decision-making system is accepted, the importance of marketing reengineering could
be seen as a highly favorable option [4].

Businesses should seek to obtain an improved comprehension of the links among
the digitalization and sustainability transformation and connected macroscale emerging
advancements (e.g., blockchain technologies) and cultural patterns (e.g., personal data
protection, electricity preference, and local government preferences) [5]. In this way,
more possibilities would arise for firms to harvest and increase their digital marketing
efficiency by re-engineering core marketing procedures. The surge of skeptical inquiry and
consciousness about the institutional function of marketing has corresponded well with
the birth of a revolutionary unique management strategy, the process of re-engineering [4].
The basic idea of re-engineering argues that the emerging economic perspective requires
companies to embrace significant, if not transformational, different insights into their
activities [6].

Several electronic-commerce (e-commerce) and e-service businesses, in addition to the
economy’s largest competitors, function as small and medium-sized enterprises (SMEs).
These are frequently developed by small parties of relatives, associates, families, or indi-
viduals, and are enlarged and refined throughout time [7]. They make the consumer feel
at ease by using their particular e-service offering approach, which is very customizable.
The bulk of service firms are in the SME market, which means they have reduced economic
resources to implement expensive reforms. SMEs’ sustainability revolution is enabled and
constrained by digital transformation.

Analysts predict a comeback in carbon levels and an upsurge in electricity consump-
tion, aided by extremely cheap worldwide resource costs [8]. Given that the energy sector,
both generation and consumption, accounts for 75% of the European Union’s (EU) carbon
emissions, measures are needed to minimize such a recovery all over the market, notably in
buildings/heat, industry, and transportation [9]. In this context, following energy efficiency
policies, customers may search for alternative and innovative services provided by energy
SMEs that could limit energy consumption and provide engaging services [10]. SMEs that
have correctly created their web pages, arranged an e-commerce platform, and a good
delivery network are among many that may expand and earn an appropriate income
regardless of global energy issues. E-commerce has established a doorway into the market,
a method to make even the most mundane transactions. Customers began to purchase
increasingly more under the constraints of e-markets, with the context of e-commerce being
altered remarkably [7].

During the time customers spend on SMEs’ websites, they create digital traits that
sum up their behavior. That information originated from website usage data, belonging to
the wider field of big data, and can either reflect single-user or aggregated data. Big data is
described as a massive quantity of unordered data [11]. Marketers should construct and
methodically process substantial quantities of information in an attempt to obtain aware-
ness from them [11]. Web analytics is a category of big data that can be created by webpage
visitors by performing online searches [12]. This process can be defined as collecting and
analyzing customer behavior on a firm’s website so that firms can gain a better under-
standing of the interrelations between website visitors and company webpages [13]. Web
analytics are critical success factors that are derived from commercial websites, converted,
and filtered in a quantitative manner [14].

The paper’s structure is organized accordingly, with Section 1 including the literature
review; Section 2 analyzing the extraction of customers’ behavioral data and settling
research hypotheses; and Section 3 showing the outcomes of the regression and correlation
analysis, as well as the Fuzzy Cognitive Mapping (FCM) model that was developed for
supporting the study’s findings. FCM models represent a modeling process that provides
fuzzy stationary variances to all included factors by applying factor relationships to the
system. Lastly, Section 4 presents the discussion of the performed analyses’ results, as
shown in the previous section, and Section 5 elaborates on the research’s conclusions.
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1.1. Energy Markets, SMEs, and Digitalization

SMEs are critical to economic systems, especially those in emerging nations. SMEs
support a large proportion of corporations worldwide and are critical for job establishment
and worldwide financial advancement. SMEs account for approximately 90% of enterprises
and hire over 50% of the global workforce [15]. SMEs do have high possibilities for energy
savings, namely 37%, according to Richert [16], due to their versatility, direct engagement,
and instant staff influence [17].

Concerning the energy markets, multiple innovations have been proposed to lower
energy costs for customers through online approaches [15]. Other developments utilized
scheduling methods to improve household electricity consumption and increase customers’
preferences and comfort [16]. Another notable fact is the advanced energy-saving method,
which is plain and can be quickly embraced by SMEs all over the world, and was aided by
the digitalization context, ultimately contributing to enhanced employee engagement and
improved customer behavior while constructing areas [17].

The digitalization trend has exerted a significant beneficial influence on the growth of
e-commerce [18]. E-commerce refers to completing commercial activities via the internet,
and webpages serve as the platform for such operations [19]. Webpages are growing into
essential platforms for merchants all over the globe, and via them, electronic shops give
accurate data, as well as establish trustworthy and protected information tools to ensure a
satisfying service-providing process and supply [20]. SMEs’ sustainability is being driven
by flexible e-services and smart gadgets [21]. The same applies to SMEs in the energy sector.

Customers are increasingly aware of new services and innovations, as a result of
technological advancements, and it is becoming increasingly challenging to engage them
via conventional advertising [22]. Based on the energy market, service-oriented firms might
utilize a variety of tools and services targeted at digitalizing operations. Digitalization of
service procedures necessitates vast amounts of data processing, connectivity, and database
server needs, as well as the prospect of digital isolation of some client segments [23].
Through the digitalization framework, energy SMEs could harvest any available customer
behavior data at their disposal to efficiently segment their client base.

1.2. Customers’ Behavior in Energy Markets through Web Analytics

SMEs should pay more attention to activities that enable technological advances
to boost organizational performance [24]. Consumers engage with e-services through
websites, selecting personal characteristics of the arranged services they wish to purchase,
and afterward, selecting the technique of payment and business operations [25]. The value
of e-services is largely determined by how the e-service company’s webpage is organized,
how it functions, how rapidly a provided service is offered, and what the outcome of the
e-service requirement procedure is [26].

Due to the high demand of the energy market’s service sectors, regarding power
supply and supplementary services, customers are searching the world wide web for
sustainable and beneficial alternatives. Through these quests, websites carry a plethora
of web data concerning customers’ behavioral information. As referred to above, web
analytics reflects the behavior of website visitors, which can adequately indicate customers’
preferences for energy SMEs’ services. Hence, the analysis of such behavioral data is
necessary for the sustainability of firms in highly competitive markets, such as the energy
one. Utilization of customers” behavior over firms” websites has been proven capable
of providing valuable information for enhancing their digital marketing campaigns and
sustainability [27].

Moreover, customers’ behavior metrics have been strategically harvested by other
sectors, such as the air forwarding and airline industry, leading to higher profitability and
sustainability [28,29]. Most recently, the behavior of website customers of decentralized and
centralized payment networks has been a key implication in improving their marketing
strategies’ efficiency [30]. At this point, the authors tend to exploit customers’ website
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behavioral patterns to present a potential way for energy SMEs to enhance their digital
marketing efficiency and corporate performance.

1.3. Benefits from Re-Engineering of Marketing for SMEs

Customers expect a progressively increasing quality of service that corresponds to
their rising expectations. A portion of small businesses have started to recognize that
greater quality of consumer service influences the performance of the offered services,
allowing them to compete in the sector. Numerous consumers make purchasing decisions
based on cost, although many of them value the standard and value of customer experience
more [31]. According to Pires et al. [32], the massive portion of information produced as a
consequence of activity digitalization necessitates the development of the latest experience
and understanding and the ability to endorse decision-making, problem-solving, and
procedure improvement.

Effective execution of digital transformation is heavily based on the capabilities of
the firms” employees [7]. Vital changes in organizations’ strategy, based on marketing and
customer data, provide better corporate performance [33], underlining the strong bond
between marketing activities and re-engineering decisions. The design and implementation
of efficient business processes in an intensive marketing environment with high customer
expectations, such as the energy sector, are extremely important in achieving the required
business performance and sustainability [34].

Furthermore, re-engineering marketing strategies to adopt IT tools and implement
strategic planning can increase firms’ effectiveness, sustainability, and adaptability [35].
A plethora of potential advantages arise from implementing and adopting customer be-
havioral data in improving businesses” digital marketing efficiency as a novel market-
ing re-engineering process. The authors focus on identifying whether adjusting various
customer behavioral web metrics could aid the improvement of key digital marketing
efficiency metrics.

1.4. Related Literature and Research Motivations

Adaptable and innovative e-services, based on essential and efficient operations and
procedures, are at the center of client engagement and successful preservation. The focus on
specialty tasks (including the specialized marketing team) is key to re-engineering thinking,
which is motivated by an inter-functional, interdisciplinary viewpoint. Re-engineering
emphasizes the importance of flexible, inter-functional organizations that continually grow
and restructure to deal with contextual unpredictability and rising market competition [4].
For SMEs, re-engineering and improving the efficacy of their digital marketing strategy is
vital due to their competitive environment and declining market share.

Whilst digital innovations serve an essential role in allowing novelty in service supply
operations, assessing their influence on service features and interactions between the service
provider and consumer remains highly important [36]. Firms that have yet to position
themselves in a digital world must digitalize their existing services as quickly as feasible.
Multiple advantages for businesses” marketing tool arsenals, particularly for SMEs, provide
the capitalization of all types of big data [37] (such as web analytics), which may aid in trend
re-engineering. Establishing techniques and approaches to enhance information systems for
services that may aid in the administration and implementation of re-engineering activities
connected to service development and operations management has been and will continue
to be a continuous process [38].

Digitalization may assist in transforming a tangible organization into one that includes
digital principles, greater interactions, and clients [39]. Company and construction planning
are required to accomplish digital transformation because they augment one another,
concealing constraints that could each be accomplished individually, which should be
considered in other concepts which only fixate on the institution, facilities, or transformation
monitoring [39].
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Throughout the reviewed literature, a research gap can be discerned over the potential
advantages of modeling website customers’ behavior in favor of SMEs’ performance.
More specifically, more light should be shed on the usage of customers’ behavioral data
to re-engineer the marketing activities for SMEs in the energy sector to accomplish the
refinement of their digital marketing results. Through modeling the website behavior
of their customers (web analytics), energy SMEs could obtain valuable information for
adjusting their digital marketing plan and enhancing their efficiency. In this way, they
will be able to attract more potential customers and reduce their marketing costs by re-
engineering their marketing procedures. The overall theoretical framework is depicted in
Figure 1.

Referral Sources

(’

Customer
Organic Traffic

Analytics

Vo
[Website VisitorH Social Sources
J

Paid Sources

Returning Visito

Organic

Marketing Costs

Figure 1. Theoretical Framework of Energy Companies’ Digital Marketing activities.

2. Materials and Methods
2.1. Sample Selection and Data Availability

For the analysis to be performed, the authors should define the SMEs that will form
the sample for the analysis. Some of the most innovative SMEs in the energy market consist
of our study’s sample. Innovation in energy-related services is not common, leading to the
projection of a small number of SMEs. So, we collected data from five innovative energy
SMESs’ websites [40] during a period of 90 days of observation. This information, known
as website analytics, is a representative factor of customers’ behavior on SMEs” websites.
For this reason, we examined the gathered website analytics as indicators of customers’
digital behavior and elaborated through Fuzzy Cognitive Mapping simulation. Hence,
daily values of web analytic metrics form the study’s variables, such as websites’ new and
total visits, organic traffic and keywords, bounce rates, traffic sources, average time on site,
and pages per visit (Table 1). The referred website data were collected from online platform
applications that collect and provide usage rates and behavioral data of website visitors
through payment. For research reasons, the Semrush platform [41] was selected to collect
these data due to its data variety and availability. This dataset will undergo extensive
statistical and simulation analysis to produce efficient results to support energy SMEs’ need
to re-engineer their core activities for the marketing orientation.
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Table 1. Definition of selected digital marketing and customers behavioral analytic metrics.

Web Analytic Metrics Description

Organic traffic is the sum of visitors that land on a website from
unpaid sources [42].
Organic traffic costs are the monthly cost of total traffic from the
keywords a site is paying [42].
Traffic analytics sum up the total traffic sources from which users
could visit a specific website.
Direct sources refer to visitors entering directly on a website
without having clicked on a link on another site [42].
Referral traffic sources are visitors that enter a website from links
that appear on a different site [42].
Search sources traffic that includes both organic and
paid-generated traffic [42].
The sum of website traffic that is generated from paid
advertisements [42].
Social source traffic consists of a website, mobile site, or mobile
app traffic that comes from social media platforms [42].
Customer analytics, also called customer analytic data, is the
systematic examination of a company’s customer information and
behavior to identify, attract, and retain the most profitable
customers [39]. They consist of the following metrics.

New Visits The sum of visitors entering a website for the first time [43].
Returning Visits The sum of visitors that enter repeatedly a website [43].
Explains the tendency of visitors to exit a website immediately
after they enter it [43].
The average number of pages a visitor opens (sees) during their
stay on a website [43].
Average Time on Site The average amount of time visitors spend on a website [43].

Organic Traffic
Organic Costs
Traffic Analytics
Direct Sources
Referral Sources
Search Sources
Paid Sources

Social Sources

Customer Analytics

Bounce Rate

Average Pages/ Visit

2.2. Research Hypotheses

In this phase of the paper, the main research hypotheses are presented, followed by
extensive analysis. Re-engineering core business activities has been proven to be quite
beneficial in various sectors. This raises the question of whether utilizing big data in
enhancing digital marketing activities and thus re-engineering SMEs’ activities to marketing
is beneficial. To assess the efficiency of the marketing re-engineering process, SMEs in the
energy sector should capitalize on their customers’ behavior and how they affect important
factors of digital marketing activities, such as organic traffic, organic costs, new visits, and
website bounce rates. For this purpose, five key research hypotheses are gathered, aiming
to point the direction of the study to highlight the marketing re-engineering process by
analyzing customers’ website behavior. The research hypotheses are presented below:

The first research hypothesis is based on the concept of whether a marketing re-
engineering process could enhance the website efficiency of energy SMEs. We aim to answer
if SMEs in the energy sector could attract more visitors to their websites by improving their
digital marketing activities via a neat marketing re-engineering process.

H1. “Re-engineer SMEs’ digital marketing activities would impact positively the attraction of new
potential customers”.

Next, the second hypothesis relies on the fact that by re-engineering the core processes
of marketing, visitors to SMEs” websites could tend to abandon them less. So, for SMEs in
the energy market, knowing that the abandonment rate of their website is affected by the
re-engineering of marketing processes could potentially benefit them.

H2. “The tendency of customers to abandon an energy SMEs” website depends on how well their
digital marketing activities are re-engineered” .

The third hypothesis of this paper concerns the costs related to organic marketing
campaigns for energy SMEs and how re-engineering their activities could assist. SMEs
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should acknowledge whether re-engineering their digital marketing activities could help
them control and reduce the cost of organic marketing campaigns.

H3. “The re-engineering of digital marketing activities influences the marketing campaign costs of
energy SMEs”.

Having analyzed the SME’s website performance through the re-engineering of their
digital marketing activities, our focus should be shifted to whether the use of big data
represents the variation of re-engineering trends. If SMEs could collect and analyze big
data from their websites with ease, their corporate performance could be boosted, given
the fact that big data was enabling the promotion of re-engineering trends.

H4. “Big Data can impact the promotion of re-engineering trends” .

In the final hypothesis (H5), the usage of data modeling is examined through its role
as a useful Decision Support System (DSS) for re-engineering procedures. To examine this
hypothesis, the authors performed the simulation analysis by utilizing a well-known Deci-
sion Support System (DSS) and examined the validity of its results, under the appropriate
outcomes that would constitute in favor of re-engineering procedures.

HS5. “Data modeling could stand up as a Decision Support System (DSS) by aiding re-engineering
procedures”.

3. Results
3.1. Regression Analysis

In the results section, the research hypotheses are confirmed or denied through statis-
tical analysis. More specifically, the authors utilized correlation and regression analysis. In
Table 2, the most important descriptive figures have been deducted to provide a first image
for the paper’s main variables (mean, min, max, and std. deviation). Before the following
statistical analyses, the authors validated the adequacy of the study’s variables by ensuring
that data follow the normal distribution with Shapiro-Wilks’ statistics having p-values over
the level of significance (0.05) [44]. Next, in Table 3, the correlation analysis can be seen,
which was conducted based on Pearson’s correlation coefficient [45]. From the presented
correlations below, it becomes obvious that there is a strong connection among the digital
marketing efficiency variables of organic traffic, organic costs, paid traffic, and new visits.

Table 2. Descriptive Statistics of the five energy SMEs” websites.

Variables Mean Min Max Std. Deviation
Organic Costs 76,098.27 25,187.8 111,126.2 28,771.37
Organic Traffic 34,176.9 18,967.6 43,719.6 8822
Direct Traffic 44,101.6 28,620.2 63,631.8 13,527.1
Referral Traffic 6922.8 1234.6 14,522.8 4276.45
Paid Traffic 708.54 107.4 1562.6 548.5
Social Traffic 1829.6 778.2 3077 714.38
Search Traffic 22,411 14,806.6 33,246.6 6986.8
Bounce Rate 0.7255 0.67 0.81 0.054
Average Pages/ Visit 1.49 1.40 1.57 0.0554
Average Time on Site 289.114 162 530.6 120.55
New Visits 51,506.77 35,530 67,084.4 10,200
Total Visits 75,973.97 58,512.4 107,036 15,284.66

N =90 observation days for five energy SMEs” websites.
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Table 3. Variables’ Correlation.
Vari . . . Direct Referral . . . X . Average Average Time _ .
ariables Organic Costs Organic Traffic Traffi Teaffi Paid Traffic Social Traffic Search Traffic Bounce Rate P IVisi . New Visits Total Visits
raffic raffic ages/Visit on Site
Organic Costs 1 0.577 0.840 * —0.749 0.801 * —0.291 —0.283 0.479 —0.135 —0.430 0.878 ** 0.420
Organic Traffic 0.577 1 0.609 —0.851 * 0.756 * —0.325 —0.671 0.279 —0.011 —0.471 0.605 0.006
Direct Traffic 0.840 * 0.609 1 —0.554 0.886 ** —0.382 0.021 0.631 —0.276 —0.536 0.851 * 0.754
Referral Traffic —0.749 —0.851 * —0.554 1 —0.793 * —0.042 0.713 —0.513 0.310 0.241 —0.597 0.085
Paid Traffic 0.801 * 0.756 * 0.886 ** —0.793 * 1 —0.234 —0.351 0.707 —0.431 —0.587 0.666 0.427
Social Traffic —0.291 —0.325 —0.382 —0.042 —0.234 1 0.125 0.424 —0.681 0.587 —0.213 —0.254
Search Traffic —0.283 —0.671 0.021 0.713 —0.351 0.125 1 0.106 —0.143 0.228 0.008 0.669
Bounce Rate 0.479 0.279 0.631 —0.513 0.707 0.424 0.106 1 —0.916 ** —0.197 0.480 0.509
Average Pages/ Visit —0.135 —0.011 —0.276 0.310 —0.431 —0.681 —0.143 —0.916 ** 1 0.031 —0.114 —0.270
Average Time on Site —0.430 —0.471 —0.536 0.241 —0.587 0.587 0.228 —-0.197 0.031 1 —0.193 —0.297
New Visits 0.878 ** 0.605 0.851 * —0.597 0.666 —0.213 0.008 0.480 —0.114 —0.193 1 0.604
Total Visits 0.420 0.006 0.754 0.085 0.427 —0.254 0.669 0.509 —0.270 —0.297 0.604 1

* and ** indicate statistical significance at the 95% and 99% levels respectively.
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Moving to Table 4, our first linear regression is deployed with organic traffic as the
dependent variable. Each performed linear regression included all the referred digital
marketing analytics as independent variables, with the ones that had the higher significance
rate being depicted in the following tables. The regression is not verified overall, despite
the high R? = 0.870, since its p-value is 0.572 > a = 0.05. None of the independent variables
affect the organic traffic dependent variable significantly (p-value < a = 0.05). On the
contrary, in Table 5, the linear regression of new visits is verified overall with R? = 1.00 and
p-value = 0.001 < a = 0.01. Each of the independent variables significantly affects the new
visits’ variable with p-values all below the levels of significance, a = 0.01 or 0.05. Energy
SMEs’ new visit dependent variable variates up to 2.347 from direct traffic, —0.579 from
referral traffic, —1.934 from paid traffic, 0.248 from social traffic, and —0.338 from search
traffic. This means that for every 1% increase in direct, referral, paid, social, and search
traffic, new visits increase by 234.7%, decrease by 57.9%, decrease by 193.4%, increase
by 24.8%, and decrease by 33.8% accordingly. Through these regressions, we can verify
our first research hypothesis, which means that energy companies could re-engineer their
digital marketing activities to attract more new customers.

Table 4. Impact of energy SMEs’ customers’ behavioral analytics on organic traffic.

Variables Standardized Coefficient R? F p-Value
Constant - 0.572
Referral Traffic —0.625 0.592
Social Traffic —0.234 0.737
Average Time on Site —0.196 0870 1343 0.798
New Visits 0.282 0.822
Total Visits -0.229 0.821

Table 5. Impact of energy SMEs’ customers’ behavioral analytics on new visits.

Variables Standardized Coefficient R? F p-Value
Constant - 0.001 **
Direct Traffic 2.347 0.003 **
Referral Traffic —0.579 0.009 **
Paid Traffic ~1.934 100 12335488 5 gop s
Social Traffic 0.248 0.011*
Search Traffic —0.338 0.016 *

* and ** indicate statistical significance at the 95% level and 99% level accordingly.

Moving to Table 6, we can see that the regression of SMEs” website bounce rate is
in total verified with p-value = 0.000 < a = 0.01 level of significance and R? = 1.00. All of
the independent variables of digital marketing analytics are significantly impacting the
dependent variable of bounce rate with p-values below a = 0.01. Energy SMEs’ website
bounce rate variates up to —0.893 from referral traffic, 0.612 from social traffic, —0.143 from
average time on site, —0.587 from new visits, and 1.053 from total visits. For every 1%
increase in the referral traffic, social traffic, average time on site, new visits, and total visits,
the bounce rate decreases by 89.3%, increases by 61.2%, decreases by 14.3%, decreases
by 58.7%, and increases by 105.3%, respectively. This means that the paper’s second
hypothesis is verified, and it is proven that customers tend to abandon an energy SMEs’
website depending on the re-engineering development of their digital marketing activities.

At last, in Table 7, we can see the outputs of organic costs’ regression, where there is
no overall verification since its p-Value is above a = 0.05 significance level (0.508). Moreover,
none of the independent variables of the digital marketing analytics significantly affect
organic costs, with p-values > a = 0.05. Energy SMEs’ organic costs vary up to —0.287 from
referral traffic, —0.041 from social traffic, —0.218 from average time on site, 0.681 from new
visits, and —0.042 from total visits. Every 1% increase in the referral traffic, social traffic,
average time on site, new visits, and total visits, causes organic costs to decrease by 28.7%,
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decrease by 4.1%, decrease by 21.8%, increase by 68.1%, and decrease by 4.2%, accordingly.
Hence, the third research hypothesis of the study is rejected, meaning that energy SMEs’
marketing campaign costs cannot be reduced by reengineering digital marketing activities.

Table 6. Impact of energy SMEs’ customers’ behavioral analytics on bounce rate.

Variables Standardized Coefficient R? F p-Value
Constant - 0.000 **
Referral Traffic —0.893 0.000 **
Social Traffic 0.612 0.000 **
Average Time on Site —0.143 1.00 15,598,855 0.001 **
New Visits —0.587 0.000 **
Total Visits 1.053 0.000 **
** indicate statistical significance at the 99% level.
Table 7. Impact of energy SMEs’ customers’ behavioral analytics on organic costs.
Variables Standardized Coefficient R? F p-Value
Constant - 0.508
Referral Traffic —0.287 0.762
Social Traffic —0.041 0.945
Average Time on Site ~0.218 0.901 1.825 0.749
New Visits 0.681 0.573
Total Visits —0.042 0.961

3.2. Exploratory Model Deployment

In the paper’s next phase, the authors performed and examined three scenarios for
enhancing the performance of energy companies’ marketing outcomes in various key
metrics by adjusting the analytic factors of their websites. By performing the previous
stage, the regression and correlation analysis, the authors discerned the factors that mostly
affect key variables in estimating energy SMEs’ re-engineering efficacy, such as their website
traffic, the abandonment rate, and the costs needed for supporting SEO campaigns. The
FCM simulation analysis is based on the regression and correlation coefficients of variables
and will be used to present the immediate impact and course of the digital marketing
performance indicators.

Fuzzy Cognitive Mapping (FCM) is a conceptual analysis and a parametric method of
mind mapping in which stationary frameworks portraying information can be established
by specifying different parameters, both positive and negative relationships among factors,
and the extent of connection that a factor has with others. For this purpose, we utilized
the online platform application of MentalModeler [46], where the FCM modeling tool is
available for use. FCM explanatory modes are built on the configuration of mind mapping
and use graphical representations and diagram analyses to compare the factors in a system.
Such concepts can be employed to simulate a framework with several factors and to map
the relationships among the factors as well as the system [47].

The FCM provides a holistic examination of the industry since it incorporates the
statistical analysis of the sector. It can provide optimization scenarios in comparison to the
whole industry. This aspect is very useful for startups since the implementation of such
a method could provide useful insights for the acquisition of competitive advantage [48].
The referred examination of the sector can be seen in the deployed FCM model in Figure 2.
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Figure 2. Deployment of Fuzzy Cognitive Mapping Model from extracted Web Analytic metrics [46].
Source: www.dev.mentalmodeler.com (accessed on 16 June 2022).

Much software deals with Fuzzy Cognitive Maps modeling, although the oversized
funding of established value scientists resulted in the development of website-based editors.
Such software is used not only for modeling but also for deploying multiple scenarios. The
existence of such editors enables a multitude of researchers to contribute to the development
of their scientific works. Each software has negatives and positives, FCM has the limitation
of not being able to signal specific points. For this reason, it was deemed necessary, in
order to understand the results of the research, to highlight them with a painting program
(https:/ /www.gimp.org/ (accessed on 23 October 2022)).

3.2.1. Increasing/Decreasing Customer and Traffic Analytics

During the scenarios of the Fuzzy Cognitive Mapping modeling, the hyperbolic
tangent function [49] was used due to its effectiveness and robustness in simulating and
estimating mapping processes and measurement of similarity [50]. To estimate the direct
effect of SMEs’ web analytics on the digital marketing performance metrics of their websites,
we created four scenarios. In the first scenario, all web analytic metrics were decreased
by 10% and then increased by 10%, to observe the variation caused to key metrics such as
energy SMEs’ websites” new visitors, organic campaign costs, and traffic, and also their
bounce rate. So, in Figure 3 and Table 8, we can see the overall course of these metrics is
cathodic since all metrics appear to have reduced values. Organic costs are decreased the
most with a decrease of 27% (point 1, Figure 3), which is a positive outcome in terms of
digital marketing performance, organic traffic is reduced by 21% (point 2, Figure 3), new
visits by 12% (point 3, Figure 3), and bounce rate by 10% (point 4, Figure 3), which is also a
good sign of digital marketing efficiency.
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Scenario 1

State Prediction:

Social Traffic

Referral Traffic

Direct Traffic

Organic Costs

Organic Traffic

Time on Site

Pages per Visit

New Visitors

Total Visitors

Bounce Rate

Customer

Hyperbolic Tangent

01

01

01

01

01

01

Decrease

Decrease

Decrease

Decrease

-0.00

-0.024

-0.044

-0.06

-0.08

-0.104

0.12

-0.144

-0.16

0.18 4

-0.204

-0.224

-0.244

Analytics 01
-0.26
Traffic Source 01
Paid Traffic 01 b f §I) ; 3 I
/ / i {
Search Traffic 01 & d5
Figure 3. Impact of decreasing energy SMEs’ website analytics [46]. Source: www.dev.mentalmodeler.
com (accessed on 16 June 2022).
Table 8. Outcomes of hyperbolic tangent function from decreasing SMEs website analytics.
Components Applied Variation Organic Costs Organic Traffic New Visitors Bounce Rate
Social Traffic —10%
Referral Traffic —10%
Direct Traffic —10%
Average Time on Site —10%
P Visit —10%
ﬁ?tjj {)/?;itof; _100/2 Decrease of 27% Decrease of 21% Decrease of 12%  Decrease of 10%
Customer Analytics —10%
Traffic Source —10%
Paid Traffic —10%
Search Traffic —10%

On the other hand, by increasing all customer and traffic analytics by 10%, we get
the exact opposite results, meaning increases in organic costs, traffic, new visits, and
bounce rate by 27% (point 1, Figure 4), 21% (point 2, Figure 4), 12% (point 3, Figure 4),
and 10% (point 4, Figure 4), accordingly (Figure 4 and Table 9). This time, an increase in
all analytics leads to an enhancement of organic traffic and new visits to SMEs’ websites
but to a deterioration of organic costs (increase) and bounce rate (increase), metrics that
show improvement when kept at low values. To obtain further insights regarding the
optimal strategy for energy SMEs’ digital marketing performance and provide reasons for
re-engineering their marketing procedures, the authors deployed more FCM scenarios by
adjusting both traffic and customer analytics in different volumes.
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Scenario 2
Hyperbolic Tangent
State Prediction
01 « ‘
R T 01 ~
Direct Traffic 01 ~
Organic Costs - Increase
Organic Traffic - Increase
Time on Site 01 «
01 ~
New Visitors o Increase
01 ~
Bounce Rate v Increase
01 ~
Traffic Source 01 «~
” 01 ~ § s
g £ § s
Search Traffic 01 « o‘§ Oﬁc & §
Figure 4. Impact of increasing energy SMEs’ website analytics [46]. Source: www.dev.mentalmodeler.
com (accessed on 16 June 2022).
Table 9. Outcomes of hyperbolic tangent function from increasing SMEs website analytics.
Components Applied Variation Organic Costs Organic Traffic New Visitors Bounce Rate
Social Traffic 10%
Referral Traffic 10%
Direct Traffic 10%
Average Time on Site 10%
A P Visit 10%
Verage tages per Vist 00 Increase of 27% Increase of 21% Increase of 12% Increase of 10%
Total Visitors 10%
Customer Analytics 10%
Traffic Source 10%
Paid Traffic 10%
Search Traffic 10%

3.2.2. Reducing Consumer Analytics and Increasing Traffic Analytics

This time, by capitalizing on the hyperbolic tangent function’s utilities, the authors
produced organic costs, traffic, new visitors, and bounce rates” direct impacts by causing
different variations to energy SME websites’ traffic analytics and customer analytics. The
authors chose to examine these digital marketing performance indicators by increasing
the traffic analytics by 10% and, at the same time, by decreasing the customer analytics by
10%. This aims to give varied results to the previous scenario and highlight the importance
of each analytics category in the four examined digital marketing performance metrics.
Figure 5 and Table 10 below show the direct results of the scenario’s varied variables. As
can be discerned, organic costs and traffic saw a direct increase of 6% (point 1, Figure 5)
and 11% (point 2, Figure 5), respectively, while new visitors and bounce rate were not
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affected at all (points 3 and 4, Figure 5). Hence, the increase of traffic analytics by 10%
and the decrease of customer analytics by 10% increases organic campaign costs, which
is not desired, and also raises the amount of organic traffic, which is the desired outcome.
As a result, the re-engineering processes of marketing activities are triggered, since by
adjusting analytic metrics, energy SMEs can alter the performance indicators of their digital
marketing campaigns. Moreover, for higher clarity of results, another scenario is being
performed that carries out the opposite variation of traffic and customer analytic metrics.

Scenario 3
0.1
Hyperbolic Tangent -
State Prediction Lsly
o ol . =
0.004
R al T 01 ~
0.08
T 01 ~
Organic Costs - Increase 0.074
Organic Traffic v Increase
0.06 4
Time on Site 01 «
0.05
01 ~
0.044
New Visitors S
Te 01 + 0.034
Bounce Rate o
0.024
01 ~
0.014
Traff 01 3 4
0.00 4 T T 1
T 01 § ¥
01 $ $
Figure 5. Impact of decreasing energy SMEs’ customer analytics and increasing traffic analytics [46].
Source: www.dev.mentalmodeler.com (accessed on 16 June 2022).
Table 10. Outcomes of hyperbolic tangent function from decreasing energy SMEs’ customer analytics
and increasing traffic analytics.
Components Applied Variation Organic Costs Organic Traffic New Visitors Bounce Rate
Social Traffic 10%
Referral Traffic 10%
Direct Traffic 10%
Average Time on Site —10%
Average Pages per Visit —10% . -
& g . P o ’ Increase of 6% Increase of 11% No variation No variation
Total Visitors 10%
Customer Analytics —10%
Traffic Source 10%
Paid Traffic 10%
Search Traffic 10%
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3.2.3. Reducing Traffic Analytics and Increasing Consumer Analytics

At the latter stage of the scenario simulation, we estimate the variation of organic costs,
organic traffic, new visitors, and bounce rate when the opposite situation of the Section 3.2.1
occurs. More specifically, in Figure 6 and Table 11, we examine how an increase of 10% in
customers’ analytics, average time on site, and the average pages per visit combined with
a decrease of all traffic sources by 10% (direct, referral traffic, etc.) affects the above key
digital marketing performance metrics. As a consequence, the direct effect of enhancing the
web metrics of customers’ behavior and reducing the traffic metrics of the SMEs” websites is
the deterioration of their organic campaign costs and traffic by 6% (point 1, Figure 6) and 11%
(point 2, Figure 6), respectively. At the same time, no further variation in the websites’ new
visitor and bounce rate metrics is observed (points 3 and 4, Figure 6). The effect of reducing
all traffic analytics and increasing customer analytics is a slight decrease in organic costs,
which is seen as an improvement, with organic traffic being reduced to a wider extent.
Since the flow of new potential customers and their rate of abandoning the website is not
affected, SMEs in the energy sector should consider the benefits and losses of reduced
organic traffic at the altar of reducing organic costs.

Scenario 4

Hyperbolic Tangent

State Prediction

Organic Costs

Organic Traffic

New Visitors

Bounce Rate

0.1

01

0.1

0.1

0.1

0.1

0.1

01

01

0.1

v

Decrease

Decrease

0.00

002

004

0.054

-0.08
-0.06

0.004

2104

,
o
Rore |

o,
o,

Figure 6. Impact of increasing energy SMEs’ customer analytics and decreasing traffic analytics [46].
Source: www.dev.mentalmodeler.com (accessed on 16 June 2022).
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Table 11. Outcomes of hyperbolic tangent function from increasing energy SMEs’ customer analytics
and decreasing traffic analytics.

Components Applied Variation Organic Costs Organic Traffic New Visitors Bounce Rate
Social Traffic —10%
Referral Traffic —10%
Direct Traffic —10%
Average Time on Site 10%
Aver%iia\,%es?tgfsr Visit _1?0@/0 Decrease of 6% Decrease of 11% No variation No variation
Customer Analytics 10%
Traffic Source —-10%
Paid Traffic —10%
Search Traffic —10%

4. Discussion

At this point of the research, the authors aimed to comprehend whether the elaboration
of energy SME customers’ behavior through their website analytic metrics could help
indicate any variation in their digital marketing efficiency. The implication of customers’
behavioral data to SMEs has been found to enhance their digital marketing performance
since it is capable of explaining the variation of key customer and traffic analytics [27-30]
such as organic traffic, new visits, etc. For this purpose, the authors deployed regression
and correlation analyses followed by the static simulation modeling of FCM, based on the
big data collected from five innovative SMEs in the energy sector.

Depending on the results of the regression analyses and based on the significance and
explainability the independent variables have with the dependent ones, we can see that cus-
tomer behavioral analytics, part of big data, can create strong bonds with key performance
indicators of websites. So, website analytic metrics (web analytics), as part of big data, are
capable of depicting onsite consumers’ behavior due to the representative metrics of any
individual website visitor. A successful re-engineering process needs real-time information
on a firm’s performance to provide accurate insights for corporate decision-making. Since
big data is capable of presenting the direct experience and characteristics of website cus-
tomers, as shown by the regression results, we can assume that big data can significantly
contribute to promoting and distinguishing re-engineering trends, thus verifying our fourth
research hypothesis (H4).

Furthermore, from the FCM simulation analysis, a crucial outcome regarding the usage
of Decision Support Systems is derived. From the overall process of the FCM scenarios’
simulation, it can be deduced that the contribution of Decision Support Systems (DSS),
such as the MentalModeler [46] platform software, is very important in estimating the
efficiency of re-engineering procedures. Re-engineering procedures such as the proposed
one for improving the digital marketing efficiency of SMEs through customer website
behavioral data. This is due to DSS’ capability of depicting the direct effects of various
factors’ variations in key metrics that promote re-engineering assessment. Utilizing and
modeling data through Decision Support Systems (DSS), such as the MentalModeler FCM
simulation software [46] in this study, has proven to be a decisive factor in illustrating the
direction of re-engineering procedures. Through this assumption, we can verify the paper’s
last hypothesis (H5), which means that data modeling can aid in re-engineering procedures
by using Decision Support Systems (DSS).

5. Conclusions

After settling the verification of the last hypotheses of the paper, the main results of the
study are analyzed next. Throughout this research, the authors’ interest has been shifted
to SMEs operating in the energy markets and their potential benefits from analyzing their
website customers’ behavior. The competitiveness of the energy SME market makes the
utilization of any efficient process that promotes businesses’ sustainability mandatory. Data
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that indicate website visitors” and customers’ preferences consists of a valuable tool for
enhancing SMEs’ digital marketing performance and, thus, sustainability.

Energy SMEs that capitalize on their website customers” data and further re-engineer
their marketing processes can effectively develop models and simulations that predict the
course of their digital marketing performance. Strategic modeling of customers’ behavior
optimizes offered services’ resonance and increases the engagement of customers. The
results of the paper outline the need for energy SMEs to re-engineer current marketing
strategies and focus more on improving digital marketing performance via analyzing
website customers’ behavior.

The outcomes of this study highlight the fact that website behavioral data of energy
SMEs’ customers covariate with important variables of their digital marketing performance,
like organic costs. Moreover, consumer analytic data (average time on site, average pages
per visit) and traffic analytic data (direct, social traffic, etc.) tend to affect digital marketing
performance variables (organic costs, traffic, new visits, and bounce rate) differently. Since
customer behavioral analytics can explain the variance of key digital marketing perfor-
mance indicators, we discern these data as parameters capable of identifying re-engineering
trends for improving SMEs’ digital marketing efficiency and sustainability.

Related studies and research align with our study’s findings in most of the analyzed
areas while providing opportunities for further expansion of the topic’s literature. The
digitalization of the service process provides a plethora of advantages for SMEs, according
to Ingaldi & Klimecka-Tatara [7]. Based on Akbaba & Altindag [51] findings, re-engineering
processes on the SMEs’ performance has been found to positively affect the organizational
climate of the firms, thus promoting enhanced customer engagement and loyalty. Adop-
tion of Decision Support Systems from SMEs leads to increased business performance,
combined with useful intel for corporate decision-making [52]. Various digital marketing
strategies tend to increase website traffic and visibility, as supported by Madlenak et al. [53],
highlighting potential ways for SMEs to enhance digital marketing performance. Moreover,
our research comes in terms with Sakas et al. [54,55] studies, where businesses’ digital
marketing strategies can be predicted by modeling website customers’ behavior. SMEs’ dig-
ital marketing strategies can be refined [56] and further insights regarding key marketing
metrics (traffic sources, SEO and SEM strategies, etc.) [56] could be obtained. These benefits
can lead to increased amounts of website traffic and higher customer engagement for en-
ergy SMEs [30,54,55], which improves the overall performance of SMEs’ digital marketing
activities. Many researchers have utilized contiguous simulation methods (for example,
FCM) for extracting the required results [57-60].

Apart from the referred results, valuable insights also arise that regard the process
of re-engineering SMEs’ marketing procedures. It is highlighted that SMEs in the energy
sector can benefit from focusing on their website customers’ behavior. Web analytics
that reflect website customers’ behavior can efficiently impact and explain key digital
marketing performance indicators, like organic costs, new visits, and bounce rate [30].
Re-engineering the digital marketing activities of energy SMEs through modeling their
customers’ online behavior has been found critical for enhancing SMEs” digital marketing
results and, as a consequence, ensuring their sustainability. Thereby, this paper contributes
to the re-engineering science by underlining the importance of focusing on exploiting SMEs’
customer behavioral data to improve digital marketing performance.

Because the paper’s results focused on SMEs in the energy market, some limitations
arise regarding the generalization of the study’s conclusions. Energy SMEs can increase
the engagement of their customers and their website visibility by modeling their website
behavior, but more testing should be conducted in other sectors too. Moreover, apart
from examining SMEs in other sectors, multiple types of web analytics could be tested for
their impact on digital marketing efficiency, such as website technical factors. Through
the implication of other web analytic metrics, additional insights for the re-engineering of
SMEs’ marketing.
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