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Abstract: To acquire competitive differentiation nowadays, logistics businesses must adopt novel
strategies. Logistics companies have to consider whether redesigning their marketing plan based
on client social media activity and website activity might increase the effectiveness of their digital
marketing strategy. Insights from this study will be used to help logistics firms improve the effec-
tiveness of their digital marketing as part of a marketing re-engineering and change management
process. An innovative methodology was implemented. Collecting behavioral big data from the
logistics companies’ social media and websites was the first step. Next, regression and correlation
analyses were conducted, together with the creation of a fuzzy cognitive map simulation in order to
produce optimization scenarios. The results revealed that re-engineering marketing strategies and
customer behavioral big data can successfully affect important digital marketing performance metrics.
Additionally, social media big data can affect change management and re-engineering processes by
reducing operational costs and investing more in social media visibility and less in social media
interactivity. The following figure presents the graphical presentation of the abstract.

Keywords: re-engineering; digital marketing; logistics; big data; web analytics; customer behavior;
FCM simulation; change management

1. Introduction

Digitalization has a disruptive transformation effect across industries, since businesses
can leverage the dynamics of digital technologies to change existing business models and
processes, adapting swiftly to unique cultures and redesign customer experiences [1]. With
the advancement of new technologies, such as the Internet of Things (IoT), the world
undergoes a radical technological revolution, allowing effective digital monitoring and
control of business processes [2]. The increasingly important role of digital tools and
technologies in building supply chain resilience becomes even more apparent as companies
are doubling down on investments in advanced technologies [3]. This is further evident by
digital transformation statistics, which imply that by 2026, global digital transformation
spending is forecast to reach 3.4 trillion USD [4].

As supply chains become more digitized, new risks emerge from the imperative need
for adopting advanced technologies, since supply chain resilience greatly depends on
digital maturity [5]. According to Zouari et al. [6], the improvement of digital maturity
incorporates all business processes, from new data gathering methods to profound change
in organizational culture, toward a digital mindset. This change management is driven by
the increasing need for logistics companies to transform traditional processes to digital,
data-driven approaches [7]. As the industry is moving toward digital paths, companies
constantly look for new ways to improve performance, seize opportunities, and improve
upon best practices. By investing in new technologies, such as big data and IoT, logistics
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companies can transform their operations, solve the high cost vs. low efficiency problem,
and improve their competitive advantage so as to outpace the competition [8,9]. The
implementation of IoT turns big data analytics into value and enables the logistics sector to
modify its modus operandi [10]. In order to better cater their services and respond to the
new challenges imposed by digitalization and the explosion of Logistics 4.0 [11], logistics
companies’ success lies in the efficient implementation of the change management process,
which will ensure higher levels of digital maturity and corporate sustainability [12].

Change management is achieved through the understanding of the interrelationship
between customers, employees, leadership, knowledge management, business processes,
innovative technology, and overall business strategy [13–18]. Vasilyeva et al. [19] acknowl-
edge the influence of rapid digitalization on changing business processes, introducing the
concept of using the right digital marketing tools in favor of business success. Freihat [16]
states that the concept of re-engineering revolves around change management and the
idea of rethinking marketing strategies as an effective response to the current complex
business environment. To this view, digitalization motivates companies to invest in re-
engineering marketing activities in order to seize new business opportunities by leveraging
the dynamics of immersive technologies [20]. Therefore, a high-level importance placed
on how changes will incrementally happen over time acts as the main driving force for
re-engineering communication tools and channels, by utilizing customer dynamics and
tracking behaviors across multiple platforms [21].

Establishing a digital marketing ecosystem, completely intertwined with the needs
of digitalization within the logistics sector, is of the essence for companies that aspire to
improve their online visibility, and thus thrive in such a competitive marketplace. Con-
ventional change management considers only marketing strategies based on customer
feedback in the usage stage, which lacks real-time context awareness [22]. The authors
further underline that this gap could be eliminated by efficiently merging processes, cus-
tomer’s feedback, and web analytics, as an effective approach to produce near-instant
insights. Moreover, an important study has been carried out by Giakomidou et al. [23]
in the energy market, in which the authors state that increased business opportunities
would arise by leveraging the dynamics of customer behavioral data, as a novel marketing
re-engineering process. The authors further welcome the implementation of future research
in different fields in order to discover new potentials. Motivated by the vast research on
web analytics [24–26] that could fill the gap in real-time context awareness [22], this paper
investigates the impact of social media and website behavioral analytics on re-engineering
the marketing activities of logistics companies.

The paper’s structure is organized as following: Section 1 includes a literature review
and the hypotheses; Section 2 analyzes the methodology; and Section 3 demonstrates the
outcomes of the regression and correlation analysis, and a fuzzy cognitive mapping (FCM)
model that was developed for supporting the study’s findings. Lastly, Section 4 presents
the discussion of the research’s results and Section 4 elaborates on the research conclusions.

1.1. Impact of Digitalization on Innovations and Customers’ Behavior

Digitalization acts as the main catalyst for innovations, since most companies al-
most operate entirely digitally, using advanced technologies to create value, evolve, and
grow [27]. Furthermore, digital technologies (DT) are linked with the improvement in
customer experiences and the development of new business models, making fundamental
changes in organizations [28]. Hanelt et al. [18] define DT as “organizational change that
is triggered and shaped by the widespread diffusion of digital technologies”. Thus, the
displacement and deep transformation of business activities lead to driving technological
changes within firms [29].

One major challenge of DT is the evolving change in customers’ online behavior, which
pressures companies to balance their online experiences, making drastic organizational
changes [30]. While it is argued that DT shapes consumer behavior [31], the opposite is
markedly true as well. In essence, online users constantly look for technological innova-
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tions in order to satisfy their needs, which have been the impetus behind all technological
advances [32]. COVID-19 has further accelerated customers’ digital shift, making them
more demanding, enlightened, and empowered to demand for and adopt digital solutions
that offer seamless and convenient shopping experiences [33]. Since the application of tech-
nology influences the development of digital innovations, able to solve existing problems
and provide efficient business processes, the employment of customer-driven innovations
is considered a viable channel within the overall company’s strategy.

Companies are under enormous pressure to innovate and introduce new products
and services, as product lifecycles shrink [34], a rather challenging process since turning
customers’ expectations into tangible products greatly depends on focusing on customers’
input [35]. Hence, companies should strike a balance between DT and customers’ needs in
order to provide successful innovations that will enhance their digital maturity levels, and
thus drive business performance. However, innovation comes along with both opportu-
nities and challenges [36]. In short, innovations alter and expand the logistics ecosystem
and challenges organizations’ process innovation capabilities [37] and investments, which
mean taking greater risks. In turn, they offer opportunities for business performance and
resilience [38].

1.2. Digitalization and Change Management

The proliferation of DT demands organizational changes in order for companies to
achieve resilience and sustainability [39,40]. Sadeghi et al. [41] acknowledge the importance
of absorptive capacity in successful change management, as a means to build organiza-
tional resilience to disaster immunity. Phillips and Klein [42] state five common change
management strategies: communicate about the change, involve stakeholders at all levels
of the organization, focus on organizational culture, consider the organization’s mission
and vision, and provide encouragement and incentives to change. To this end, the turmoil
that usually accompanies change management demands the development of a structured
and holistic approach to ensure digital transaction and maturity in the logistics sector, while
mitigating disruptions [43].

Changes are inevitable in this increasingly digitalized business environment. Alsamy-
dai et al. [44] state that organizational change is the process in which companies move
from their current state to a more efficient state, with the intention to build a competitive
advantage. The authors further acknowledge five marketing strategies of change, with
“routine strategy of change” to signify customary changes in the organization’s work meth-
ods, including marketing methods to attract customers. Reaching out, influencing, and
understanding the mindset of customers is the lifeblood for companies to survive, although
in a cost-effective, scalable, and measurable way [45]. That said, how can logistics compa-
nies understand online customer behavior, identify trends, and evaluate digital marketing
performance metrics? What is the contribution of advanced technologies in smoothing
organizational changes, in the context of developing novel digital marketing activities?

Digital disruptions may occur in all aspect of logistics companies, including the
marketing department. Freihat [16] states that one of the contemporary problems in
organizations is the focus on production, neglecting the issue of marketing. As markets
and consumer behavior change, companies need to identify those changes and adapt their
level of organizational information technology (IT), so as to efficiently develop marketing
strategies in favor of business performance [46]. The starting point in innovations is to
identify what motivates customers and agilely adapt their needs to an efficient marketing
strategy [47]. Cloud-based analytics provide helpful insights on tracking customers’ online
behavior [48]. The development of advanced technologies, such as big data, establish the
way for enriched insights into online customer behavior, in a way that allows marketers to
directly measure the effectiveness of digital marketing campaigns [28]. In other words, it
becomes a necessity to unite and integrate digitalization in marketing processes with the
overall objective of change management.
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1.3. Re-Engineering Marketing during Radical Business Transformation

Technological innovations have shifted companies’ focus from the selling process
to the buying process [49]. Therefore, there is a strategic refocus on understanding the
crucial impact that customers’ online buying journey has, through all of its channels and
touch-points, on gathering and turning business insights into long-term improvement
strategies [50]. Strengthening the end-to-end customer journey is a dynamic business
strategic approach for online visibility, meaningful customer engagement, and heightened
customer experience [51]. As digitalization is rapidly evolving, growing digital footprints
are constantly being created [52], altering the marketing ecosystem toward the utilization
of real-time insights, enabling business digital transformation [53].

Taraniuk et al. [54] underscore the importance of organizations’ marketing activity
throughout a period of transformational changes, based on marketing trends and innova-
tions, as an adaptation factor that ensures their sustainability during the re-engineering of
business processes. Business process re-engineering (BPR) refers to the redesign of business
processes, which impacts the overall business rethinking, and plays a major role in business
performance improvement in terms of quality, service, cost, and global competition [55].
Similarly, Melnyk et al. [56] suggest that re-engineering business processes in marketing
activity should be perceived as an innovation, able to efficiently respond in radical business
transformation. Re-engineering marketing is a necessity for logistics that strikes to balance
the optimization of business process with novel digital marketing activities [21,57]. In this
line, logistics companies need to focus on the digital customer journey, across all channels,
to explore, discover, and test the optimal marketing strategies that best co-align with the
organizational change.

The entire re-engineering marketing process open new vistas of opportunity where
digital customer journeys, business processes, and DT collaborate to develop key digital
pathways [58]. To this end, companies have to embrace the concept of strategic thinking
in business re-engineering processes [59], with the development of digital marketing
strategies, relevant with the objectives of companies’ management change strategy. By
doing so, the reduction in information asymmetries between companies and online users
will be achieved, leading to an improvement in overall business performance [60].

As business processes need to be re-engineered for big data analytics [61], so does
marketing re-engineering. Identifying when the buying process is triggered and facilitating
users’ experience through optimal marketing activities, which respects organizational
changes, is the key factor for business performance in the digital age. Harnessing digital
marketing to transform business effectiveness includes big data and web and social media
analytics as the starting point to develop new strategies, since they are able to provide
useful insights into the evolving customer journey [62–70].

1.4. Digitalization in Logistics: The Big Data Concept

The supply chain market undergoes a radical digital transformation in all aspects of
its business due to the rapid and massive technological advancements that continue to
proportionally grow in this dynamic business environment [71]. However, digitalization in
the logistics industry happens at a slower pace [72,73]. Despite the industry’s conservative
mindset, the Transparency Market Research report [74] underscores that the global digital
transformation spending in the logistics market is anticipated to reach 94.972,3 million USD
by 2026 at a CAGR of 10,7% during the forecast period, a fact that showcases the value
of digital acceleration in the industry. The immense growth in e-commerce [75] coupled
with the increased number of Internet and social media users [76] and the COVID-19
pandemic [77] has forced the industry to adopt innovative digital solutions and platforms,
so as to increase efficiency in logistics service and reach greater customer awareness and
business productivity.

Big data in the logistics industry has been extensively researched in academia [78].
The logistic industry’s need for cutting-edge technologies is imprinted in several aspects
of business activities, including real-time control, execution, reconfiguration, and process
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synchronization of logistics assets [79]. For instance, critical issues on error reduction [80],
enhanced productivity [81], organizational performance [82], shipment location track-
ing [83], and time- and cost-efficiency [84] have been the focal point of several studies.
Kodym et al. [85] argued that the use of smart technologies, such as big data, could make
the supply chain smarter, more efficient, and more transparent in every stage of logistics
and manufacturing. Research by Dai et al. (2019) on manufacturing data reveals the
contribution of using cutting-edge technologies toward performance improvement, cost
reduction, and process optimization [86]. In the same vein, Bag et al. [87] highlight the effect
of big data on quick and quality logistics decisions, at strategic, tactical, and operational
level, which are sustainable for the firm. Furthermore, Li et al. [88] conclude that big data
analytics lead to disaster immunity that allowed firms to survive during COVID-19 and
improve supply chain performance.

With this in mind, capitalizing the dynamics of big data and web analytics seems to
have a tremendous impact on digital marketing, since specific behavioral metrics greatly
affect branding preferences [24,68] while reducing marketing costs [89]. Sakas et al. [24]
demonstrate the efficiency of customers’ online behavioral attitude, through specific website
and social media metrics, toward the re-engineering of digital marketing activities within
the hospitality sector. To this end, the challenge for logistics companies is to monitor
and measure the effectiveness of change management, caused by the digitalization of
logistics business processes and operations, through the employment of web and social
media analytics. Harvesting customer behavioral data, in favor of developing optimal
digital marketing activities, constitutes a novel re-engineering approach that impacts the
performance and online visibility of logistics companies [90–92].

Customers’ website behavior and social media metrics have been researched in many
sectors, including energy, transportation, and the centralized payment network [24,68].
Recently, customers’ website behavior metrics were examined within the supply chain for
the optimization of their digital marketing activities [93]. Therefore, the current research
aims at investigating the effectiveness of a consistent set of web and social media behavioral
KPIs in order to enhance digital marketing efficiency and business maturity. This paper
further develops agent-based modeling to run iconic simulations, since big data and
dynamic simulation modeling (DSM) are synergistic, having a bidirectional power flow
in quality and value assessment [94]. Dynamic simulation provides fruitful insights for
businesses, as it decomposes business processes and trends to make reliable forecasting
and facilitate the decision-making process [10].

1.5. Social/Web Analytics and Hypotheses Formulation

Social analytics and web analytics are key elements in a successful digital marketing
strategy [95,96]. Social media generates a large quantity of quantifiable valuable data for
researchers and managers who want to track and assess users’ behavior and engagement,
brand awareness, and other key performance indicators (KPIs) to make these data more
successful [96,97]. To do this, certain marketing objectives must be explicitly specified.
Due to the lack of a precise plan, including the selection of accurate KPIs, marketers
struggle to convert social media big analytics into usable information for businesses [97,98].
Companies must specifically develop the correct questions and seek for responses from
social media web analytics in order to convert the unstructured data into an efficient social
media marketing strategy. As a result, social media analysis entails gathering, assessing,
and eventually interpreting data. Web analytics follow the same logic with data extracted
from the user’s activity on corporate websites [24]. The combination of both social media
and web analytics can provide a solid marketing strategy [67]. Table 1 presents the analysis
of the social media and web analytics KPIs as extracted from corporate websites and social
media. The tools that are used are explained in the methodology section.



Electronics 2023, 12, 2443 6 of 23

Table 1. Presentation of the extracted web analytics KPIs.

Web Analytics KPIs Description of the Web Analytics KPIs

Websites’ Organic Traffic Organic traffic refers to people who come to the corporate site
in an unpaid way [24,99].

Websites’ Social Media Traffic Via links or adverts, social media networks such as Twitter
redirect consumers to the corporate website [99].

Websites’ Paid Traffic
It refers to a web analytic that is calculated using paid
procedures. When consumers click on ads in Google or other
websites, customers are redirected to the logistics websites [99].

Websites’ Total Visitors This web analytic monitors the number of users daily that visit
a logistic website [99].

Websites’ Global Rank

Websites’ global rank is calculated based on the overall
platform traffic, which takes into consideration the organic
traffic, the social media traffic, and the total paid traffic; the
smaller the global rank, the more famous the website. For
example, a website in 7th place is more famous and visible than
a website in the 117th place [24,99].

Websites’ Bounce Rate This web analytic calculates how many visitors exit the logistic
website without taking further action [99].

Websites’ Average Time on Site This web analytic tracks how much time a user remains on
a logistics website [99].

Websites’ Pages per Visit The number of pages that a user browses in a logistics
website [99].

Organic Traffic Cost This web analytic calculates the cost to place organic keywords
by using Google advertisements [99].

Paid Traffic Cost
This web analytic calculates the cost to place corporate
advertisements in social media, search engines, and mobile
applications [99].

Follower Growth Follower growth measures the number of new followers on the
corporate social media account per week [100].

Total Reactions, Comments, and Shares This social media analytic indicates the number of interactions
on posts that were published at a specific time [100].

Total Social Media Engagement This web analytic shows an average amount of how much a fan
interacts with the posts of a brand [100].

Logistics App Rating

App rating is a score given to a mobile app based on user
comments and reviews in order to represent its overall quality,
based on the users’ experience. The rating scale is 1 to 5 stars,
with 5 being the highest rating [101,102].

The extraction of these KPIs from corporate websites leads to the formulation of the
following research hypotheses. Specific website and social media metrics were employed
for the formulation of the research hypotheses. In order to fulfill the purpose of the current
study, the authors use organic traffic, social traffic, paid traffic, bounce rate, average visit
duration, and pages per visit. The social media behavioral metrics include follower growth
and total reactions, comments, and shares. The app ratings and the advertisements cost
include organic traffic cost and paid traffic cost.

The results of this study can provide tangible outcomes on the re-engineering market-
ing process of logistics web pages, social media, and apps in order to measure and optimize
interactivity, digital marketing costs, and digital brand name.

Hypothesis 1 (H1). The “Social Media Traffic” metric is affected by the “Logistics App Rating”
metric, the “Total Reactions, Comments, Shares” metric, and the “Follower Growth” metric.

The rationale behind this hypothesis is to evaluate if the total number of social media
users that are redirected to the logistics website is affected by social media behavioral
metrics and the app rating. According to previous research in libraries, these social media
behavioral metrics positively affect social media traffic [97]. However, since in the logistics
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industry customers have strongly different characteristics, the connection between these
metrics and logistics social media traffic remains unknown.

Hypothesis 2 (H2). The “Bounce Rate” metric is affected by the “Pages per Visits” metric, and
the “Follower Growth” metric.

The second hypothesis attempts to investigate if the percentage of customers that
exit the website without taking further action is affected by the total time spent on the
website and the follower growth in social media. The rationale behind this hypothesis is to
investigate if logistics social media and logistics websites work synergistically or separately.
Previous research in the hospitality sector revealed that the synergetic function between
the corporate website and social media can build a huge competitive advantage [103].

Hypothesis 3 (H3). The “Paid Traffic” is affected by the “Social Media Traffic” metric, the
“Organic Traffic” metric, and the “Follower Growth” metric.

The rationale of the third hypothesis is to investigate if the users that entered the
logistics websites through a paid source are affected by the social media users, social media
growth rate, and organic traffic. Previous research revealed that the two main factors
that affect a website’s brand name are the global ranking in correlation to the organic
traffic [24,99,100].

Hypothesis 4 (H4). The “Global Ranking” is affected by the “Social Media Traffic” metric, the
“Total Visitor’s” metric, the “Logistics App Rating” metric, and the “average visit duration” metric.

The fourth hypothesis attempts to examine the effects that logistics app rating and
website behavioral metrics have on the website’s digital brand name and digital marketing
re-engineering activities. This research hypothesis will reveal if, in the era of “4.0 industry”
logistics, companies need to invest more in website optimization or in app optimization.
According to previous research in the luxury clothing industry both parameters (website
and app) need to be optimized [104].

Hypothesis 5 (H5). The “Paid Traffic cost” is affected by the “Social Media Traffic” metric, the
“Organic Traffic cost” metric, and the “Social media engagement” metric.

The final hypothesis is designed to reveal the optimal digital marketing re-engineering
strategies. Since one of the main elements of change management in digital marketing is
cost reduction [24,105,106], this hypothesis examines if the traffic cost is affected by social
media visibility and interactivity. Figure 1 illustrates the graphical representation of the
research hypotheses.
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2. Materials and Methods

In this study, the authors utilize a combined methodology to measure the impact of
digital marketing re-engineering on logistics firms’ digital brand name and social media.
This combined methodology is proposed because the raw and unstructured big data are not
influenced by any potential cognitive bias [67]. The authors extracted monitoring data from
each company on a daily basis for 365 days. Ten world-leading 3pl logistics companies
were selected based on their brand name and revenue [107,108]. In this stage, it needs to be
mentioned that the study is limited to global companies with Facebook, Instagram, and
Twitter profiles, together with a dedicated app in Google Play.

In the first phase of the study, social media and web analytics were extracted. The web
analytics KPIs extracted through the “SEMrush” tool [99] from the corporate websites were
organic traffic, social media traffic, paid traffic, bounce rate, average visit duration, pages
per visit, total visitors, organic traffic cost, and paid traffic cost. The social media KPIs were
extracted through the “Fanpagekarma” tool [100] from corporate social media, namely
follower growth, total reactions, comments and shares per post, and the total social media
engagement. Finally, with the assistance of a web scrapping tool, the authors extracted last
year’s logistics rating app from Google Play. In the second phase of the study, a statistical
analysis was performed, including correlation and regression. Finally, a fuzzy cognitive
map was created to examine the interconnected effects of the analyzed metrics. Following
this, four digital marketing optimization scenarios were created. The first scenario presents
social media engagement optimization, the second demonstrates the app rating optimiza-
tion scenario, whereas the third and fourth scenarios demonstrate digital brand-name
optimization and cost allocation optimization, respectively. This combined methodology
was adopted since it can provide tangible outcomes for optimal marketing re-engineering
strategies that could be used by managers, marketers, and developers [24,93,109–111].

2.1. Statistical Analysis

As described in Section 2, in this section the statistical analysis is presented, which
includes the Pearson’s correlations and regression analysis. Tables 2 and 3 illustrate the
correlations and regression analysis for H1.

Table 2. Pearson’s correlation between the metrics for H1.

Correlations Social Media Traffic Logistics App Rating Total Reactions, Comments, Shares Follower Growth

Social Media Traffic 1

Logistics App Rating 0.300 * 1

Total Reactions,
Comments, Shares −0.325 * −0.058 1

Follower Growth −0.301 * 0.004 0.718 * 1

* Correlation is significant at the 0.01 level (1-tailed).

Table 3. H1 regression.

Variables Standardized Coefficient R2 F p Value

Constant (Social Media Traffic) − 0.177 2.870 0.048

Logistics App Rating 0.274 0.068

Total Reactions, Comments, Shares −0.182 0.425

Follower Growth −0.134 0.553
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More specifically, a positive significant correlation can be identified between “social
media traffic” and “logistics app rating” metrics with ρ = 0.300∗. This result indicates
that a well-designed app provides added value to the social media traffic. Negative
significant correlations are also visible between “social media traffic”, “total reactions,
comments, and shares” and “follower growth” metrics with ρ = −0.325∗ and ρ = −0.301∗,
respectively. The interesting outcome of these correlations relies on the fact that social
media interactivity has a negative impact on the website’s social media traffic for the
logistics websites. Additionally, nonsignificant correlations can be found between the
logistics “app rating” and the “social media analytics” metrics. The regression analysis is
significant with values less than 0.05. In this model, for every 1% increase in the “social
media traffic” metric, an increase of 27.4% can be observed in the “logistics app rating”
metric, whereas a decrease of 18.2% can be observed in the “total reactions, comments,
and shares” and 13.4% in the “follower growth” metrics. However, since R2 = 0.177 any
generalization must be made carefully.

Tables 4 and 5 present the correlations and regression analysis for H2. Negative corre-
lations can be identified between the “bounce rate” and “pages per visits” and “follower
growth” metrics with ρ = −0.886 ∗ ∗ and ρ = −0.321∗. This outcome indicates that when
the follower growth in social media increases, fewer people will exit the corporate website.
It is clear that logistics companies need to invest more in their social media. Additionally,
nonsignificant correlation exists between the “pages per visits” and the “follower growth”
metrics. Finally, the regression is significant with R2 = 0.792. In this model, for every 1%
increase in the “bounce rate” metric, a decrease can be observed in the “pages per visits”
(8.9%) and “follower growth” (86.2%) metrics.

Table 4. Pearson’s correlations between the metrics for H2.

Correlations Bounce Rate Pages per Visits Follower Growth

Bounce Rate 1

Pages per Visits −0.886 ** 1

Follower Growth −0.321 * 0.269 1
* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (1-tailed).

Table 5. H2 Regression.

Variables Standardized Coefficient R2 F p Value

Constant (Bounce Rate) − 0.792 87,411 0.000

Pages per Visits
Follower Growth

−0.089
−0.862

0.000
0.207

Tables 6 and 7 present the correlations and regression analysis for H3. More specifically,
a negative significant correlation can be identified between the “paid traffic” and the
“follower growth rate” metrics with ρ = −0.338∗. This result indicates that the total
paid traffic of the logistics websites has a negative effect on the growth of social media.
Additionally, a positive significant correlation can be identified between “paid traffic” with
“organic traffic” and “social media traffic” metrics with ρ = 0.786 ∗ ∗ and ρ = 0.937 ∗ ∗,
respectively. Finally, the regression analysis is significant with values less than 0.05. In this
significant model with R2 = 0.952, for every 1% increase in paid traffic, an increase of 167.9%
can be observed in social media traffic. Additionally, a decrease of 1.1% in the “follower
growth” metric and a 79.4% decrease in “organic traffic” metric is further observed.
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Table 6. Pearson’s correlations between the metrics for H3.

Correlations Paid Traffic Follower Growth Organic Traffic Social Media Traffic

Paid Traffic 1

Follower Growth −0.338 * 1

Organic Traffic 0.786 ** −0.226 1

Social Media Traffic 0.937 ** −0.301 * 0.939 ** 1

* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (1-tailed).

Table 7. H3 Regression.

Variables Standardized Coefficient R2 F p Value

Constant (Paid Traffic) − 0.952 300,341 0.000

Follower Growth
Organic Traffic

−0.011
−0.794

0.748
0.000

Social Media Traffic 1.679 0.000

Tables 8 and 9 illustrate the correlations and the regression analysis for H4. More
specifically, a negative significant correlation can be identified between the “global ranking”
metric and the “total visitors” metric with ρ = −0.569 ∗ ∗. Additionally, two more negative
significant correlations can be observed between the “global ranking” metric, the “social
media traffic” metric, and the “average visit duration” metric with ρ = −0.345∗ and
ρ = −0.521 ∗ ∗, respectively. This result highlights the positive effect of the website’s
user experience on the corporate brand name, which is beneficial for logistics websites
since, while engagement takes higher values, the global ranking receives lower values,
and thus it moves higher in the website’s ranking. Furthermore, no significant correlation
was observed between global ranking and app rating, which is an interesting outcome.
As it can be observed in general, the logistics apps rating has no significant effect on
website user experience and vice versa. Finally, positive significant correlations can be
identified between the “social media traffic” metric with the “average visit duration” and
the “total visitor” metrics with ρ = 0.928 ∗ ∗ and ρ = 0.931 ∗ ∗, respectively. This result
indicates a positive effect of the website’s user experience to the corporate social media.
The regression analysis is significant with values less than 0.05. In this model, for every 1%
increase in digital brand name (global ranking), decreases can be observed to social media
traffic, average visit duration, and total visitors, at 133.8%, 343.7%, and 523.2%, respectively.
This regression can be described as significant with R2 = 0.724.

Table 8. Pearson’s correlations between the metrics for H4.

Correlations Global Ranking Total Visitors Logistics Apps Rating Social Media Traffic Average Visit Durations

Global Ranking 1

Total Visitors −0.569 ** 1

Logistics Apps Rating 0.088 −0.123 1

Social Media Traffic −0.345 * 0.931 ** −0.009 1

Average Visit Duration −521 ** 0.994 ** −0.064 0.928 ** 1

* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (1-tailed).
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Table 9. H4 regression.

Variables Standardized Coefficient R2 F p Value

Constant (Global Ranking) − 0.724 28.909 0.000

Total Visitors −5.232 0.000

Logistics Apps Rating 0.001 0.993

Social Media Traffic −1.338 0.000

Average Visit Duration −3.437 0.000

Tables 10 and 11 illustrate the correlations and the regression analysis for H5.

Table 10. Pearson’s correlations between the metrics for H5.

Correlations Paid Traffic Cost Organic
Traffic Cost

Social Media
Traffic

Social Media
Engagement

Paid Traffic Cost 1

Organic Traffic Cost 0.908 ** 1

Social Media Traffic 0.177 0.080 1

Social Media
Engagement −0.040 −0.024 −0.135 1

** Correlation is significant at the 0.01 level (1-tailed).

Table 11. H5 Regression.

Variables Standardized Coefficient R2 F p Value

Constant (Paid Traffic Cost) − 0.713 31.504 0.000

Organic Traffic Cost 0.839 0.000

Social Media Traffic 0.049 0.000

Social Media Engagement −007 0.933

More specifically, a positive significant correlation can be observed between the “paid
traffic cost” and the “organic traffic cost” metrics with ρ = 0.908 ∗ ∗. This result can
safely indicate the interconnection of these two parameters. When marketing managers
have to re-engineer their digital marketing strategy, they have to take this result into
consideration. Additionally, nonsignificant correlations can be observed between “paid
traffic cost”, “social media traffic”, and “social media engagement” metrics with ρ = 0.177
and ρ = −0.040, respectively. The same logic can be observed between “organic traffic
cost”, ”social media traffic”, and “social media engagement” metrics with ρ = 0.080 and
ρ = −0.024, respectively. This result highlights that social media interactivity has an
imperceptible effect on the re-engineering strategy. The regression analysis is significant
with values less than 0.05. In this model, for every 1% increase in the “paid traffic cost”
metric, increases can be observed in both “organic traffic cost” and “social media traffic”
metrics, at 83.9% and 4.9%, respectively. Moreover, a decrease can be observed in the “social
media engagement” metrics at 0.7%. This regression can be described as significant with
R2 = 0.713.

2.2. Fuzzy Cognitive Map

A fuzzy cognitive map (FCM) was constructed utilizing the abovementioned statistics.
An FCM shows the fundamental features within a system and the degree of linkages (−1,1)
between the variables [24,110,111]. Because of the very extensive nature of big data, the
representation of the cause-and-effect relationships in a system on an FCM is extremely
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advantageous for the creation of accurate digital marketing [24,109,111]. Figure 2 displays
the FCM, where the thicker the line, the greater the relationship. The standardization
of the procedure and the inclusion of statistical data into the FCM are critical for model
building and analysis. The first phase entails “objective clarification” [111,112], the next
is “calibration” [104,105], which is followed by “interpretation” [111,112]. In this article,
the first step is to create four scenarios that will have a direct impact on the re-engineering
of logistics websites, social media, and applications by assessing the existing paid com-
mercials, social media interaction, and visibility, together with the digital brand name.
Specifically, the statistical correlations utilized to highlight the relationships prompted the
development of this stage in this research. Lastly, in order to provide a clearer presentation
of the results [24,111,112], the hyperbolic tangent was employed. This method, that is,
incorporating statistical analysis into the FCM, has been frequently used in earlier research
to provide static findings of several metrics to the required variables of research [24,111,112].
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Figure 3 illustrates the social media engagement optimization scenario. In this scenario,
if the logistics companies need to improve social media engagement by 10%, they need
to reduce the website’s activity in several parameters. Firstly, logistics companies need to
invest less in Google advertisements by 20%, which will lead to fewer visitors (30%) and
less organic traffic (5%). Interestingly, the global ranking will be improved with this process
by 8%, which is rather contradicting but can be explained by previous research [24,67].
Finally, the “follower growth” metric will increase (5%), which is highly expected.

Figure 4 illustrates the brand-name optimization scenario. According to research
reported from previous studies, the two main parameters of brand name are global ranking
and organic traffic [66,71]. In this scenario, if the logistics companies need to improve their
digital brand name by 10%, they need to invest more in paid advertisements by 8%, which
will lead to an increase in total visitors by 10%. This result is expected and highlighted
from previous research [69].
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Figure 5 illustrates the logistics applications rating optimization scenario. In order to
optimize the “logistics app rating” metric by 10%, logistics companies need to decrease their
global ranking by 8%. This seems rather contradicting. According to previous research, this
is highly expected because nowadays customers desire a well-designed and user-friendly
app with detailed instructions on how to track a parcel [24,113]. In this industry, consumers
give their focus on usability, in contrast to the clothing or hospitality industry, which focuses
on engaging content and experiencing various emotions [67,114]. Additionally, negative
reviews relate to delays on a tracking number search since customers desire an app that
can satisfy their needs as fast as possible [114,115].

Finally, Figure 6 illustrates the cost optimization scenario, which is highly linked to the
digital marketing re-engineering process [16,19,21,23]. If logistics companies reduce total
paid and organic costs by 10%, the global ranking will be increased by 7%, and the follower
growth in social media by 3%. This result makes clear that companies need to invest much
more in social media visibility rather than social media engagement, which is not affected
at all. This result aligns with previous research [16,19,21]. Other behavioral parameters
will also increase, such as the “pages per visit” and ”average visit duration” metrics, while
others will decrease, such as the “total website visitors” metric, which is expected.
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3. Discussion

The purpose of the paper is to highlight the importance of employing re-engineering
marketing activities that are based on customers’ website behavior and social media metrics,
during periods of radical transformational changes within the logistics sector. The primary
aim of this study is to analyze the effects of social media and website behavioral aspects on
one hand, while on the other hand it offers marketing optimization scenarios to improve
the digital re-engineering process.

• The first hypothesis (H1) suggests investing more in social media in order to improve
visibility. This hypothesis is accepted and supported by previous research; however,
generalizations must be made carefully since R2 = 0.177 [24,67].
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• H2 is accepted, which highlights that the bounce rate (visitors that exit the websites)
has positive effects on social media visibility. This is an interesting result which
highlights that users turn their focus more on social media than on logistics web-
sites and further promotes better market segmentation, as indicated by previous
research [116–119]. H3 is also accepted. This hypothesis, which is also supported
by the FCM’s findings, suggests that the paid traffic in Google advertisements has
negative effects on social media visibility. Therefore, logistics companies need to
invest more in social media advertisements as advised from previous research in other
industries [21,120].

• H4 is also accepted and supported by previous research. The results highlight that
the digital brand name of corporate websites is highly affected by the website’s user
activity [23,67]. However, it has no effect on the logistics app rating. This is an
interesting outcome that has never been studied before, and therefore future research
is welcomed.

• H5 is also accepted. This finding illustrates that social media interactivity has
an imperceptible effect on the re-engineering strategy. Additionally, due to the high
correlation between the paid traffic cost and the organic traffic cost, marketing man-
agers are advised to equally reduce the amount of both social media ads and Google
ads in order to produce an effective re-engineering process. This is an outcome
that comes in contradiction with other industry digital entities, such as energy retail
providers, and therefore logistics companies are highly suggested to use and create
buyer personas so as to develop customized advertisements [121,122].

Predictive analytics and simulation modeling manage to continuously monitor cus-
tomers’ online behavior, across social media platforms and websites, and provides op-
portunities for real-time market insights with the intention to remove digital marketing
inefficiencies and improve customers’ engagement. For example, marketing performance
metrics (global ranking and logistics app rating metrics) positively affect traffic-related
KPIs (social media traffic) and customer behavior-related KPIs (average visit duration).
With this in mind, marketing activities should be re-engineered toward investing in paid
advertisements and keyword targeting to increase social media traffic and visibility. More-
over, resources should be allocated in developing consistent, unique, and relevant content
to increase customers’ readability. Trigger-based customer journeys, powered by big data,
enable companies to identify future trends and focus on delivering outstanding digital
experiences [123,124].

4. Conclusions

In logistics, digital transformation is driven by the need for companies to adjust to
fast-changing economic environments and growing customer demands, through digital
maturity heightening, customer service improvements, and business performance optimiza-
tion [125]. In order to achieve digital transformation and remain competitive in the current
tumultuous business landscape, logistics companies need to invest in change management
so as to minimize potential disruptions. Change management greatly impacts the culture
and mindset of companies, implying that people, processes, and technology should alter
their mindset toward adopting a digital identity [125]. The outcomes clearly demonstrate
the value in analyzing and capitalizing website and social media behavioral data in order
to achieve company sustainability and resilience, through online visibility, which co-aligns
with the research outcomes of Sivarajah et al. (2020) [126].

The authors further provide evidence for the lack of real-time context awareness in
engineering change management, as indicated by Zheng et al.’s research (2019) [22]. To
wit, Zheng et al. (2019) place great concern on the reasons that impact the successful
adaptation to organizational changes, implying that solely relying on customers’ feedback,
such as reviews and comments, lead to failure [22]. Understanding customers’ context
incorporates not only static and conventional variables, but also dynamic data, such as
app rating metrics, total reactions, share metrics, followers, bounce rate, paid traffic, and
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others. Leveraging this ocean of data improves customer experience and engagement and
provides a true picture of the user’s context, and leads to efficient re-engineering marketing
strategies and overall digital marketing optimization for logistics companies.

4.1. Theoretical Implications

An important outcome of the current research is the urgent need for logistics compa-
nies to create buyer personas in order to meet their audience needs and behaviors. This
market segmentation will allow companies to release efficient re-engineering marketing
activities, based on social media paid advertisements. By doing so, the market landscape
will become clear, attracting fewer visitors, however, high-valued and more likely to be
retained through time. As the marketing funnel moves from the awareness to the purchase
stage, logistics companies will gain a better understanding of what levels of interest the tar-
get audience has in their mind, giving the impetus for efficient content creation across each
stage that will improve social media interactivity. Logistics companies need to ensure that
their brand remains relevant by targeted the right audience, building stronger connections,
while simultaneously saving marketing costs [127–129].

The findings of this study provide support to several studies on big data, regard-
ing the marketing process of logistics companies. Recently, a study by Suoniemi et al.
(2020) stated valued potentials of big data on marketing capabilities, in favor of the firm’s
performance [128]. The authors underline the gap in big data skills that diminish the
efficiency of a big data-driven marketing strategy. Sestino et al. (2020) denote big data as
predominantly re-engineering factors and highlight the lack of widespread knowledge and
adoption [129]. Likewise, Johnson et al. (2019) underscore big data analytics as a brand
defender against emerging risks [130]. Under the same scope, Vollrath and Villegas (2022)
state that re-evaluating the customer journey could prevent digital marketing analytics
myopia [131]. Moreover, the present research comes to terms with Roumeliotis et al. (2022),
where important key marketing metrics are investigated, leading to efficient digital mar-
keting strategies through increased conversion rates and website/social visibility [24,132].
That said, customers’ web and social media behavior metrics provide actionable insights
on business transformation changes.

4.2. Practical Implications

In particular, this study reveals that the employment of social media web analytics can
contribute to effective marketing re-engineering processes by investing more in social me-
dia visibility. Since social media visibility refers to the frequency that online users digitally
interact with a specific brand [133], logistics companies should allocate more resources on
content development, so as to develop marketing activities that better respond to organi-
zational changes [134]. According to Choi et al. (2020), social media web analytics reflect
customer-driven information without any censorship [135]. That said, the development
of marketing activities based on social media KPIs and marker segmentation is critical for
enhancing digital business performance. Often called as the new gold for companies, big
data offers tremendous opportunities for the logistics sector [136], allowing companies
to plan and forecast efficiently, while simultaneously automate decision-making. In the
narrow sense of the phrase, big data simplifies the gathering and analysis of the large,
unstructured, and complex available data, in the direction of highlighting relations, rela-
tionships, rules, and logic, so as to predict future demand, trends, and user behavior [137].
Owing to the rapid acceleration of technological developments, logistics companies adopt
the latest trends in technology so as to improve business processes and cost saving [90].
This is further supported by previous research [81], in which the authors state that Logis-
tics 4.0 leverages digital technologies, such as big data, to provide solutions on current
vulnerabilities, drive efficiencies, and improve performance.

The evolution of DT leads to the employment of an effective change management
strategy so as to achieve higher levels of digital maturity. Investing in digital maturity is
the first step in driving value, allowing logistics companies to quickly respond to shifting
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trends in technology advancement in order to fulfill customers’ expectations. Potential lack
in reaching high levels of digital maturity may lead to unexpected roadblocks that, unless
they balance the maturity curve quickly, can disrupt companies’ operations, leading to low
levels of business performance. Likewise, investing in accomplishing high digital maturity
levels without data-driven insights may result in employing incorrect transformational
changes, with the risk that the company may become irrelevant to customers.

Furthermore, customers have gradually shifted toward purchasing online. In fact,
online consumers’ expectations for more customized and personalized online services con-
tinue to grow at multiple touch-points across the customers’ purchase journey [138]. This
new digital landscape has changed the way companies effectively engage with customers.
In a market as saturated as logistics, with signs of increasingly competition, companies
constantly look for new application areas to open market potential and ensure sustainable
growth [139]. Therefore, for logistics companies that embark toward digital resilience,
and thus searching for new ways to strengthen their brand, foster their differentiation,
and enhance their online visibility, re-engineering marketing through the development of
optimization scenarios becomes a necessity.

To summarize, this current research contributes to the marketing re-engineering field
of logistics companies under radical change transformation by highlighting the valuable
influence of customers’ behavioral data and simulation modeling on change management.
DT constitutes the base for innovations within the logistics sector that goes through radical
organization changes. Logistics companies should embrace progress in most aspects of
their business, including the neuralgic domain of re-engineering marketing, and work in
the direction toward developing novel big data and simulation modeling skills.

4.3. Global Implications and Market Forces

Logistics is a driver in sustainable economic growth [140] and plays an important role
on countries and firms’ international trade and competitiveness [141]. The logistics industry
ensures that the economy of countries moves smoothly, securing the transportation and
delivery of goods, without disruption. However, due to the COVID-19 pandemic, the
industry faced major challenges, revealing multiple gaps in supply chain performance
and resilience [142]. A diverse set of market forces, such as shifting customers’ expecta-
tions, technology advancement, new entrants to the industry and new business models,
has further widened the gap and put several constrains to the efficient resilience of the
sector [142]. Therefore, the logistics sector is currently confronting immense change, due to
the advancement of DT, forcing the industry to become smarter, transparent, and efficient.
As a response to mitigate current disruptions, governments and companies should harness
the potentials of big data analytics, so as to redesign business policies and processes [143].
Understanding and responding to future crises and market trends, through various web
analytics techniques, could provide fruitful insights on contemporary organizational is-
sues [144]. Securing the digital resilience of the supply chain requires new approaches and
marketing strategies, employing the dynamic of real-time data, so as to control and monitor
customer behavior and individual links. In order to effectively meet the new challenges in
the most revolutionary way, companies should invest in change management through the
employment of big data analytics, so as to achieve superiority in re-engineering marketing
activities. Mastering data exchange and evaluation, without jeopardizing the profitability
of logistics companies, is crucial to achieving logistics industry sustainability and resilience.

4.4. Limitations and Future Recommendations

Despite the applied methodical rigor, the study is subject to several limitations that
offer potential for future research. The authors developed an innovative methodology
on re-engineering marketing based on 10 leading logistics companies, based on their
brand name and annual revenue. These companies typically have the know-how in facing
organizational changes. It would be interesting for future research to employ the same
methodology in small and medium logistics companies and confirm or reject the outcomes
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of the current study. Moreover, the methodology of the current study could be used
as the motivation of implementing website and social media analytics in other fields.
Therefore, more testing should be conducted in different sectors so as to develop a unique
agenda based on marketing KPIs, which correspond to the requirements of the sector
under investigation.

An interesting approach would be to expand the dynamics of the current methodology
by implementing qualitative research on the digital marketing strategy adopted by logistics
companies. By doing so, the marketing department of logistics companies would gather
fruitful insights on the effectiveness and resonance of the company’s marketing activities.
Moreover, the embedment of qualitative features would offer valuable information on
customers’ online purchasing patterns in an attempt to minimize the gap between cus-
tomers’ expectations and the overall perceived satisfaction from the company’s marketing
activities.

In addition, future studies should focus on the connection between digital branding
and rating applications that emerge from the outcomes of the present study. Last, future
studies on customer behavior modeling are welcomed in order to highlight its importance
on the contribution to the optimization scenarios. The application of deep learning in
smart logistics is further recommended as a novel research approach, so as to identify IoT
device data integrity and device behavior, with the ultimate purpose in gaining a better
understanding of users’ complex behavioral patterns.
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