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Sustainability has been a topic of growing interest over the past years with many
governments, organizations, and companies trying to achieve the Sustainable
Development Goals. The major challenge of implementing more sustainable
practices within the corporate environments is still in the foreground, probably
eveninhigher demand, due to the intense environmental degradation and the strict
deadlines related to the decarbonization and shift towards greener production
systems. Indicatively, the European Commission suggests that transport currently
accounts for a quarter of the European Union’s (EU) greenhouse gas emissions
and this figure continues to rise as demand grows. In this work, we investigate the
transportation sector, distribution systems, and supply chain through the prism of
sustainability by mining and analyzing open-access data on the Linkedln social
media platform, which is widely used for professional networking, especially, in the
European market. Thus, we extract valuable insights into the current trends around
sustainability within the transportation sector. More precisely, 1,638 LinkedIn
profiles registered as “companies” related to transportation have been data mined
providing valuable outputs regarding their sustainability-oriented activities. Our
dataset contains companies with a staff range of over 200 employees, aiming
to gain insights from medium SMEs and large organizations. Key findings of our
analysis include the differentiation of application areas regarding sustainable
concepts and the rise of the percentage of sustainability-related companies with
the company staff size combined with a rather strong connection between the
United Kingdom'’s and United States’s transportation sectors.
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1. Introduction

Nowadays, under the threat of extreme and unforeseen
occurrences, there has been a global effort toward achieving Agenda
2030 and its sustainable goals. International organizations and
institutions have developed several indices within this framework in
an effort to track and assess human development while contending
with the demands of the physical and technological environment
brought on by human activity (Bidarbalkhtnia, 2019; Jin et al., 2020;
United Nations, 2022). One of the areas that will be hit particularly
hard by the effects of climate change in the near future is the
transportation sector, making it very important to take immediate
action to combat the problem (McKinsey and Company, 2022).
Because of the implications of climate change, the whole transportation
industry will be very susceptible to its consequences and will need to
make significant adjustments to its business practices, infrastructure,
and the services it provides. Additionally, other businesses may have
an impact on the degree of adaptation and decarbonization measures
(Intergovernmental Panel on Climate Change (IPCC), 2018;
SLOCAT, 2021).

The transportation sector has been excessively criticized for
having a major negative impact on the environment. This is rather
expected when considering the CO, emissions and a series of other air
pollutants from internal combustion engines found in means of
private and public transport. In this context, there has been a lot of
research and development on alternative and sustainable fuels like
biodiesel, electricity, ethanol, hydrogen, natural gas, and propane
(EERE, US Department of Energy, 2023). Additionally, the
United States Department of Energy (EERE, U.S Department of
Energy, 2023) argues that sustainable fuels can help us achieve a
significant gas emission reduction that will lead up to 1.5 degrees
Celsius global temperature reduction. On the contrary, there are other
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more generic actions to be taken toward the shaping of more
sustainable cities, where the severity of air pollution is higher. Those
measures refer to the public transportation infrastructure
improvement combined with citizen-oriented actions like walking and
instead of the
Commission, 2023).

cycling abusive use of cars (European

Moreover, strategic management is becoming more and more
crucial to the field of sustainability research and practice globally in
terms of the relationship between sustainability and the corporate
environment. Many businesses are implementing a range of
sustainability initiatives to meet stakeholders’ increasing demands for
environmental, social, and governance (ESG) performance while also
gaining a competitive edge by incorporating sustainability into their
strategy, organizational procedures, and structures (Berg et al., 2021;
Ting-Ting et al., 2021). Another critical aspect of the transportation
sector is its capability to integrate Sustainable Development Goals
(SDGs) set by the United Nations (Gustafsson and Ivner, 2018).
Specific domains refer to transport-oriented activities measuring
access to infrastructure but lack evaluation metrics on accessibility to
activity locations (Brussel et al., 2019). In the same context, Taghvaee
etal. (2022), conducted research on the consistency of the maritime
transportation sector in Iran, resulting in very poor findings in terms
of performance. Further, there is a wide range of SDGs directly related
to the transportation sector from different perspectives. Those goals
directly relate to Zero Hunger, Good Health and Well-being,
Affordable and Clean Energy, Industry, Innovation and Infrastructure,
Sustainable Cities and Communities, Responsible Production and
Consumption, and Climate Action (Institute of Transportation and
Development Policy (IDTP), 2023). The diversity of goals indicates the
high importance of the transportation sector and poses the need for
further investigation regarding the mapping of business activities on
a multinational level.
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Several evaluation and reporting methods have also been
developed to improve corporate performance in the areas of the
environment, society, and the economy while considering the
demands and interests of as many stakeholders as feasible. When it
comes to transportation companies and the business ecosystem, the
participation of stakeholders is a crucial component of strategic
planning that is associated with the performance of sustainability
(Tafazzoli, 2019; Dimitriou and Karagkouni, 2022a). These papers
highlight the need of the transportation sector enterprise and/or
projects to promote actions, policies, and measures towards
sustainability and corporate social responsibility, providing relevant
information to stakeholders, authorities, research society, and
decision-makers.

When the goal of a company is to create a high market value at the
current time, the management of the company has to concentrate on
every aspect of the company’s ramifications, which will contribute to
the extraction of valuable insights into the organization. This is
necessary so that the firm may achieve its goal. Kocmanova and
Docekalova (2011) state that there is a possibility that environmental
actions will result in economic gains. An example of such an
implication is how a firm deals with the environment within the
context of bearing environmental responsibility. In addition, it is
widely acknowledged that there is a potential link between
environmental initiatives and economic growth. The implementation
of environmentally friendly technologies, as well as the reduction in
natural resources usage, along with environmental management
systems (EMS) such as ISO 14001 and EMAS, can all be attributed to
a secure improvement in the environmental status of the organization.
The adoption of environmental management systems has resulted in
the development of new possibilities for companies, such as an
improvement in the involvement of stakeholders, such as local
communities and the authorities, amongst other things.

Numerous unique approaches have been developed especially for
the task of studying and evaluating the financial performance of
businesses and organizations due to the significance of this task. The
main objective of investors and business owners, respectively, is to
boost economic performance by utilizing quick and simple
approaches (Ilori, 2015). The great majority of companies have as
their principal objective to maximize and increase the market value
of their products or services. There are many ways to evaluate a
company’s success, and how you use them depends on the conditions
that are present in the target market at the time. This is because
performance standards are subject to modification in line with the
target market’s development.

The value of social media data has been highlighted over a decade
ago with many social media platforms especially LinkedIn (Bradbury,
2011) and Twitter (Hong and Davison, 2010), offering high-quality
data for modeling and analytics. Apart from the “company” profiles,
the LinkedIn platform offers great networking opportunities and
services to individual users. Personal profiles are probably one of the
most important self-promotion tools within the business market, with
every recruiter using the LinkedIn platform as the main talent
acquisition pool. Additionally, someone’s LinkedIn profile is the first
result in Google’s result list, when searched (LinkedIn, 2022).
Interestingly, Zide et al. (2014), noticed very early that user profiles
present significant differentiations in structure and content across
different occupations and backgrounds. Finally, the “Jobs” section is
the third out of the most important LinkedIn sections, containing
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advertisements (posts) about Job openings, usually with a very
descriptive and analytical structure.

For this reason, we chose LinkedIn as the main data source for this
work aiming to collect and process a large amount of data that is
exclusively business oriented. In the past years, there has been a
plethora of diverse analytical methods specifically developed for big
data and social media. LinkedIn offers semi-structured qualitative and
quantitative data accompanied by a search engine that offers a
sufficient search optimization process. According to very recent
searches (July 8th, 2023), approximately 61,800,000 company profiles
are hosted on the LinkedIn platform worldwide, with 25,400,000 of
them associated with Europe, and 19,000,000 with the EU. Considering
the vast amount of available online data, we conducted research on the
current characteristics of the transportation sector and more precisely
the qualitative aspects of sustainability in medium and large-sized
organizations within the EU.

Following this introduction, Section 2 describes the research
context after a state-of-the-art literature review. In Section 3
we analyze the methodology used for our research, Section 4 presents
the main findings, Section 5 the discussion, and finally, Section 6
concludes the paper.

2. Literature review

In this section, corporate performance and procedures are
discussed the prism of the most important aspects, followed by
corporate sustainability governance aiming to set the basis of our
research. Then we discuss sustainable business performance pointing
out existing policies, strategies, and barriers which is a critical
component in understanding the corporate ecosystem of the
transportation sector. Finally, we conclude with social media mining
and analytics, highlighting the wide acceptance of online publicly
available data as a source for statistical analysis that can lead to
optimized decision-making.

2.1. Corporate performance and
procedures

Numerous studies indicate that the number of shareholder
proposals with a social focus that were submitted in 2021 increased by
37% from the prior year (Bruno et al., 2022). Additionally, there is a
trend toward more active control using criteria that are getting finer
and finer. Even if there are a few various ways to examine ESG
problems, research has been focused on a precise approach and full
disclosure rather than a move toward less detail. This is the case even
though there are a few distinct approaches.

The subject of sustainability studies and practice worldwide is
growing more and more dependent on the use of strategic
management. Many businesses are taking on a range of sustainability
initiatives to meet stakeholders’ increasing demands for ESG
performance while also gaining a competitive edge by incorporating
sustainability into their strategies, organizational procedures, and
structures (Giese et al., 2019; Ting-Ting et al., 2021).

Companies require effective methods to communicate and
demonstrate the results that have been accomplished, as well as to
monitor and control their behavior to determine whether or not
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they are effectively responding to the concerns of stakeholders.
Focused on the interests and demands of as many stakeholders as
is practical, the outputs of the evaluation of sustainability
performance and sectorial benchmarking, have to be effectively
communicated into the business ecosystem and reporting methods
should attempt to widen and integrate financial and economic ways
to analyze sustainable corporate performance (Dimitriou and
Karagkouni, 2022b). Over the course of more than 20 years, more
than a hundred different standards and management methodologies
have been established in order to evaluate the sustainable
performance of organizations, in terms of their economic, social,
and environmental aspects.

By balancing the demands of social tolerance, economic
growth, and environmental impact mitigation and by agile policies
towards actions, measures, and innovations in usual business, the
challenge of corporate sustainable development presents a
strategic corporate capability. Stricter laws, increased pressure on
businesses and organizations that do not manage waste effectively,
and worry over climate change are just a few of the numerous
examples that show what society expects from sustainable
development (Wassan et al, 2022). Therefore, in corporate
strategy and marketing plans, sustainability should be promoted
and connected with the core company values, especially in Europe
where the Green Deal is the cornerstone of the European market
strategic plan.

2.2. Corporate sustainability governance

For sustainable governance to be successful, it is necessary to
comprehend perceptions of and conditions for sustainability as well
as to incorporate different ethically acceptable values into governance.
This knowledge is essential because effective stakeholder consent is
required for sustainability governance. Several elements, such as
economic effectiveness and circular economy in production lines,
environmental and emissions mitigation and company adaptation,
management comprehensives, and political legitimacy, must
be considered to effectively review performance over sustainability
(Frig and Sorsa, 2020). To guarantee that these features are acceptable,
the framings must also incorporate several commonly accepted and
widely known concepts (Dimitriou, 2018).

As mentioned before, the public and sectorial interest in
sustainability performance and practice, worldwide, is growing
essential fast. In the transportation sector and the associated
industries, the stakeholder’s interests and expectations for ESG aspects
of businesses’ sustainability performance have been increased. As a
consequence of this, many companies are implementing a variety of
sustainability-related measures in order to satisfy these demands and
gain a competitive edge by integrating sustainability into their
corporate strategy, organizational procedures, and structural designs
(Karagkouni and Dimitriou, 2022). This research shows that there are
numerous unique pathways related to sustainability-based
differentiation via which value can be created. Some of these channels
include increased and improved access to financial resources,
innovation outcomes, human capital, and employee engagement as
well as customer satisfaction as a result of a lower environmental
impact and the preemption of rivals who were in the market for
those services.
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2.3. Sustainable business performance

Effective sustainable transportation business planning considers
the social, economic, and environmental elements of transportation
in addition to overall development, achieving a balance between the
need for immediate outputs and a long-term strategic approach
(Nosratabadi et al., 2019). However, in transportation, because of the
industry’s decision-making complexity, the level of dependency on
energy resources, and the resource-intensive nature of many parts of
the transportation chain, this is particularly crucial in the sustainable
development of the transportation sector. Therefore, the evaluation of
the sustainability performance and the promotion strategy towards
effective measures and policies deal with the management
performance and reflect the shareholders’ values.

According to the literature, methodologically, there are three key
orientations for sustainability performance. The first includes
conventional methods of decision-making, including cost-benefit
analysis, multi-criteria decision analysis, life-cycle assessment, social
life-cycle assessment, and other relevant-oriented approaches,
(Dimitriou and Sartzetaki, 2022a). The third explores whether
existing regulatory frameworks could be utilized on a corporate or
market scale. The second focused on sustainability rating systems,
for grading and evaluating sustainability performance, an approach
that is stimulating the interest and transportation business ecosystem
is widely promoted, (Bueno et al., 2015). Therefore, the promotion
of the rating score of sustainability in social media is important in
terms of medium-long-term business performance and corporate/
enterprise value in the market (including the stock market,
investors, etc.).

The sustainability rationale in the transportation sector becomes
clearer when taking a longer view. Examples include those investing
in resilient infrastructure or renewable energy sources. As was also
stated previously, businesses, governments, authorities, and
organizations will benefit in the long term from competition to
become more sustainable (Haseeb et al., 2019). Because resilient
design guarantees that transportation networks can effectively respond
to unforeseen events, recurring stressors, and severe shocks related to
climate change, it is crucial to ensure sustainable
transport development.

Usually, long-term planning is incorporated into the design of
large-scale infrastructure projects. Therefore, it is necessary to
integrate suitable infrastructural facilities from the start of the project
in order to ensure its long-term viability (Bueno et al., 2015; Newman,
2015; Dimitriou and Sartzetaki, 2022b). These preventative measures
to safeguard their facilities help to build infrastructure that will
be resilient to climate change and other extreme weather events
(Dimitriou and Sartzetaki, 2022c¢). The relationship between the key
pillars that promote robust and long-term business performance is
depicted in the Figure 1. In terms of corporate business performance,
the strategy for the achievement of business resiliency and
sustainability varies according to different stakeholders’ interests,
goals, and perspectives. The relationship between governmental and
regulatory authorities and institutions’ awareness of sustainable
development and the business ecosystem is essential, and maintaining
a balance between key stakeholders” expectations could lead to an
effective corporate sustainability strategy. In this framework,
conducting a sustainability performance assessment of transportation
enterprises is crucial to monitor and evaluate key actions and
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measures taken by management toward the achievement of
sustainable development.

2.4. Social media mining and analytics

Social media platforms have been undeniably considered tools of
great value for social and business human interactions. From the
LinkedIn perspective, data availability significantly contributes to
networking and subsequently improves a person’s or company’s
competitiveness and reputation. Consequently, there is a wide range
of published works on LinkedIn data focused on different research
topics. Previous studies utilize LinkedIn data for business analysis on
a European Union and global level, investigating the Circular
Economy on a general (Tsironis et al., 2022) or specific industry sector
level (Tsironis and Tsagarakis, 2023). A similar analysis has been
conducted by Knible and Tsagarakis (2023), mapping the Circular
Economy sector in Germany by analyzing data from every affiliated
company’s LinkedIn profile. Further, Hickey et al. (2022) deployed
machine learning models on LinkedIn user profiles to gain insights
regarding the career differences between genders in the construction
industry. In the same context, evidence shows that professional
development is positively affected by social networks and LinkedIn
can significantly contribute to this outcome (Pena et al., 2022). Finally,
direct business analytics can be applied to LinkedIn company profiles
since they provide diverse metrics suitable for Time Series Analysis on
interactions of different concepts (Daglis et al., 2023) and VAR models
monitoring an organization’s follower engagement as a result of the
companies’ social presence (Cortez and Dastidar, 2022).

Summing up, based on the previous works, the literature lacks
corporate-focused analytics since the weight has been mainly shifted
toward user-profiles and job posts, which is still low. To fill this gap in
the literature, our work offers a detailed mapping of the
“transportation” sector within the European Union and poses the
question of whether the mentions of sustainability are aligned with

10.3389/frsus.2023.1268575

existing academic and corporate reports. Finally, our work verifies
prior studies on the positive relationship between a company’s staff
and followers.

3. Methodology

In this section, we provide a detailed analysis of the steps taken
toward the search term definition, text mining, and text analysis
processes. In a general context, we describe in detail the aspects of
each methodological step including the search optimization, the data
acquisition, and the qualitative and quantitative analysis conducted on
our datasets. An overview of the methodological framework is
graphically represented in Figure 2.

3.1. Search term definition

As discussed already, transportation is a crucial business sector
with high economic growth and environmental impact. In this
context, we applied an existing methodology used for the circular
economy mapping (Tsironis et al., 2022; Tsironis and Tsagarakis,
2023), on the “transportation” related companies with more than 200
employees based on their LinkedIn profiles. Thus, this work focuses
on large SMEs and big enterprises, which usually have more resources
to adapt or shift toward sustainable practices. The search query
resulted in 1,638 company profiles which correspond to the total
number of available profiles on the LinkedIn platform. Thus, there
was no sampling process as we managed to obtain the population of
the online company profiles. Furthermore, we provide analytics
aiming to map the companies’ distributions regarding the industry
sectors, and their headquarters locations. We also analyze key profile
metrics such as the number of followers and the number of LinkedIn
registered employees, to seek any relations among them. Finally, the
sequent analysis is developed in parallel according to the 6 clusters of
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FIGURE 1
Depiction of stakeholders’ perspective towards resilient and sustainable business performance.
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FIGURE 2
The methodological framework of the search and mining process.

analysis

The text mining
process has been
conducted with the
aid of a commercial
web scraping tool,
capable of performing
diverse automated
tasks on LinkedIn

Merging of datasets

Datasets occured from
different mining sessions
have been merged into a

single dataset.

staff range (Figure 3), predefined by the LinkedIn platform. In this
way, we answer the question of whether there is a differentiation
the of different-
sized companies.

between characteristics and strategies

3.2. Text mining

LinkedIn offers a vast amount of data related to business activities,
including among others, personal profiles, job advertisements, and
company profiling. After continuous monitoring and investigation of
the profiles under the “Companies” section, we discovered that a set
of different entities can be registered as companies. Those entities are
usually companies of all types and sizes, organizations, institutes,
universities, public services, online shops, etc. Even though there is no
absolute homogeneousness among the profiles, all those organizations
can provide insights regarding the monitoring of the selected topic in
each case. For this reason, we choose to proceed with every profile
included in the search query to avoid subjective decisions in profile
exclusions. A significant way to reduce the noise in the data was to
include larger companies (>200 staff) which automatically excludes
some profiles with very few or no staff and followers that can
be inactive or even temporal profiles.

Regarding the text mining process, the search term has been
initially defined with the “transportation” keyword being placed into
the LinkedIn search engine. Further, additional search optimization
filters have been set for the acquisition of the desired results; the
“companies” profile type has been selected, followed by the definition
of the geographical area (EU27 countries) with each country selected
individually, and finally the selection of the “company size” categories
that excluded the small ones. We performed our search for companies
in the EU-27 countries, meaning that we included companies with
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their headquarters located within the EU. LinkedIn offers the
“headquarters location” profile section but also provides the option
for a company to register at several other locations of business
activity. Thus, many companies with international business activities
do not have to create multiple profiles if they have a single
headquarters location. As a result, a company that is based in the
United States with offices in Germany will be also selected in the
search query with the location filter set to “Germany”. The whole
process has been conducted within the User Interface (UI) of an
external automation tool capable of performing automated time-
consuming tasks. After the search definition, the automated process
extracted the data included in every profile selected, and the final
output was comma-separated values (.CSV) files with the companies
placed in individual rows and each profile section corresponding to
the columns of the tables. Finally, the CSV files have been converted
into Excel (xlsx) format for further analysis. The graphical
representation of the methodological framework followed in this
work is presented in Figure 2.

3.3. Data and text analysis

At this stage, every piece of available information has been
extracted from the selected company profiles. The output has been
qualitative and quantitative data stored in tables which have been
mostly handled and analyzed in MS Excel with some additional tools
contributing to the visualizations of the results, such as the Datawrapper
online platform for map generation and the Python language (v3.11)
and PyCharm IDE for the word clouds generation. Initially, all
companies regardless of their sustainability relevance have been
analyzed in terms of headquarters’ geographical distribution, industry
sectors, and year of foundation. Additionally, three different regression

frontiersin.org


https://doi.org/10.3389/frsus.2023.1268575
https://www.frontiersin.org/Sustainability
https://www.frontiersin.org

Tsironis et al.

10.3389/frsus.2023.1268575

800

689
700

600
500

300

Number of companies

200

100

201-500 501-1000

FIGURE 3
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models have been deployed, investigating the relation between
followers and number of employees. Those two profile sections have
been further analyzed in categories, presenting differentiation in key
values. Then we pursued text analysis of registries in the “specialties”
and “description” profile sections. More analytically, the “specialties”
section has been investigated through the prism of the frequency of the
most common mentions that can provide insights into the
“transportation” sector. On the contrary, the “description” section offers
a free text that can provide more detailed information about an
organization’s mission and activity. In this context, we investigated
every mention related to sustainability by searching for the “sustainab*”
keyword within the “description” section.

4. Results

In this section, we first present the industries the selected
companies are self-classified, then we make a geographical
presentation of those companies, followed by an analysis of the staff
and followers. Finally, we perform a transportation and sustainability
topic analysis.

4.1. Industries

As companies are classified based on a single industry selected by
the page administrator, it is essential to look into how many of them
are in each industry. “Transportation/Trucking/Railroad,

»

“Information Technology & Services;,” “Logistics & Supply Chain,”
“Electrical & Electronic Manufacturing,” “Computer Software,” and
“Mechanical or Industrial Engineering,” are the dominant industry
sectors with 426, 131, 121, 67, 65, and 61 company profiles,
respectively. Overall, 89 different industry sectors have been found in
our analysis with just one company not stating its industry sector as

detailed in Table 1.
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4.2. Geographical distribution

The geographical distribution of companies reveals that 415 of
them have their headquarters outside of the European Union
(Figure 4). Overall, countries with more companies outside the EU are
the United States of America (191), the United Kingdom (43),
Switzerland (24), Canada and Turkey (15), India (14), China (13), the
United Arab Emirates (11), Taiwan (11), and Hong Kong (8).

Regarding the distribution of companies in the EU, we provide
insights into the geographical distribution overall and per individual
cluster defined according to the staff count as a company size measure
(201-500, 501-1,000, 1,001-5,000, 5,001-10,000, 10,000+) and
collectively for all of them (Figure 5). Table 2 supplements Figure 5 by
highlighting the first ten countries per cluster. In all clusters, Germany
and the United States are leading the corporate presence, mostly
followed by France, Italy, and the Netherlands. The larger clusters also
include Poland and Romania in higher ranks (6th) indicating an
optimized location strategy for very large enterprises. The dominance
of central European countries is evident which indicates inter-
country coverage.

4.3. Staff and followers per country

The staff on LinkedIn affiliated with the company profiles
indicates an active alignment with its mission. The number of
followers shows the social impact of the companies (Tsironis and
Tsagarakis, 2023) and is an output of profile information and staff
activity. The descriptive statistics of the number of followers for each
cluster give an overview of the social-business impact of the studied
companies (Table 3). More analytically, there is a rising number of
followers as a company’s size grows and very large companies have
much more social and business impact on social media platforms.
This can be explained when considering the financial resources that
can be spent on marketing campaigns.
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TABLE 1 Transportation companies with reference to sustainability based on their industry.

10.3389/frsus.2023.1268575

Industry Companies Industry Companies
Transportation/Trucking/Railroad 426 Paper and Forest Products 5
Information Technology and Services 131 Marketing and Advertising 5
Logistics and Supply Chain 121 Facilities Services 4
Electrical and Electronic Manufacturing 67 Education Management 4
Computer Software 65 Defense and Space 4
Mechanical or Industrial Engineering 61 Events Services 4
Automotive 61 Real Estate 4
Airlines/Aviation 40 Furniture 4
Machinery 39 Internet 3
Chemicals 38 Printing 3
Oil and Energy 36 Medical Device 3
Construction 34 Wholesale 3
Management Consulting 28 Public Safety 3
Leisure, Travel and Tourism 23 Outsourcing/Offshoring 3
Civil Engineering 22 Hospital and Health Care 3
Maritime 22 Import and Export 3
Railroad Manufacture 21 Human Resources 3
Aviation and Aerospace 20 Farming 3
Government Administration 19 Publishing 3
Packaging and Containers 18 Market Research 2
Telecommunications 18 Staffing and Recruiting 2
Industrial Automation 17 Shipbuilding 2
Higher Education 15 Civic and Social Organization 2
Research 15 Food and Beverages 2
Mining and Metals 12 Investment Management 2
Renewables and Environment 11 Pharmaceuticals 2
Utilities 11 Semiconductors 2
Computer Hardware 10 Computer and Network Security 2
International Trade and Development 10 Biotechnology 1
Building Materials 10 Information Services 1
Financial Services 10 Consumer Electronics 1
Consumer Goods 9 Military 1
Design 9 Legal Services 1
Package/Freight Delivery 9 Fine Art 1
Law Practice 8 N/A 1
Textiles 8 Apparel and Fashion 1
Security and Investigations 8 Investment Banking 1
Hospitality 8 Nanotechnology 1
Plastics 7 Entertainment 1
Environmental Services 7 Health, Wellness and Fitness 1
Food Production 5 Accounting 1
Architecture and Planning 6 Business Supplies and Equipment 1
Insurance 6 Public Relations and Communications 1
Consumer Services 5 Executive Office 1
Glass, Ceramics and Concrete 5 Online Media 1
Retail 5
Frontiers in Sustainability 08 frontiersin.org
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Among others, LinkedIn offers profile sections that provide
valuable metrics of a company’s dynamics. Those metrics mainly
refer to the number of followers, and LinkedIn registered employees.
To show the role of employees in the promotion of the company’s
mission we have run three regression models with the number of
followers as a dependent variable based on 1,638 observations
(Table 4). Model 1, is explained by the number of staff that has
affiliated their profile with the company. Model 2, is explained by
the size of the company based on the employees’ range, giving as
value the lowest number of employees, i.e., 201 for “201-500", 501
for “501-1,000”, 1,001 for “1,001-5,000", 5,001 for “5,001-10,000”
and 10,001 for “>10,000”. Model 3, is explained by both the
exploratory variables of Models 1 and 2. R? for Model 1 is 0.790
while for Model 2 is 0.143. The Adjusted R* for Model 3 is 0.791,
which indicates the followers are related to the staff engaged with
the page which is also related to the company’s overall presence on
the LinkedIn platform.

Further, the three different models highlight the importance of
employees’ engagement in social media. We do not take into
consideration any social media action from the side of employees,
but we refer to employees who have an active LinkedIn account that
is affiliated with the company they work for. This means that a
company with 500 employees may have only 10 that have a personal
LinkedIn profile “linked” with the company’s profile, in comparison
to another company with 100 employees with 80 of them having a
personal profile “linked” to the company. The models indicate that
the registered employees have a greater impact compared to the
actual ones, while those two metrics combined present the
highest accuracy.

4.4, Transportation topic analysis

In this part of our analysis, we handle qualitative data that are
not predefined by the LinkedIn platform. Each company profile has
the option to provide up to twenty comma-separated entries
describing the company’s specialties and activities. We found 365
profiles with no registered specialties, corresponding to 22%
percent of the 1,638 profiles. The most common concepts found in
the clustered datasets are depicted in Figure 6, indicating some
differentiations among the staff classes. Initially, the “specialties” of
all companies in each cluster have been selected and moved in a
different.xlsx file which has been the input to the Python script
responsible for the visual outputs. Further, the “pandas,
“wordcloud,” “matplotlib.pylab,” “PIL,” and the “numpy” libraries
have been used for code execution. The results indicate a shift
towards heavier industrial activities as the company size increases.
The largest organizations presented more expertise in electric
vehicles, automotive, IoT, and Industrial mentions in general.

4.5, Sustainability topic analysis

Companies have been investing more resources in the
development and implementation of sustainable business models
and strategies, over the past few decades, with even more effort
recently mainly linked to the European Union’s directives, SDGs,
and Green Deal. One of the major aspects of this work has been the
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investigation of companies’ business activities that are related to
sustainable concepts. After having a wide view of the
“transportation” sector activities, we examined the profiles
“description” section aiming to shed light on the level of companies’
engagement in sustainable practices.

Thus, we searched for sustainable mentions within the companies’
“descriptions” by tracking the “sustainab*” keywords. More precisely,
the analysis indicated a significant rise in sustainable mentions in
companies’ free-text descriptions in relation to their staff count size
(Figure 7).

On one hand, many concepts have been horizontally mentioned
across the different clusters, including sustainability, aviation, mobility,
and energy. On the other hand, we noticed a shift towards more
technical or industrial topics as the company size grew. For example,
the bigger clusters included topics such as feedstocks, gases,
construction, tailing and pipeline, adhesives, etc. It should be noted
that many of the common results have been excluded from the table
to increase the comparability level (Table 5).

5. Discussion

Previous works have addressed the topic of corporate performance
in multi-level analyzes by considering companies’ qualitative and
quantitative aspects. After investigating corporate characteristics
among different companies, it has been found that innovation is
strongly attached to research and development within an organization,
which is usually affected by its resources and size (Safitri and Anggara,
2019). Furthermore, Guldmann and Huulgaard (2020) researched the
different barriers companies face in their effort to adopt circular
economy business models, finding out that larger companies usually
face internal barriers but also have some significant advantages
regarding external factors such as funding, compared to start-ups and
smaller businesses. From another perspective, larger companies invest
in environmental innovation as a means to be aligned with national
and multi-national regulations and gain further financial support
(Andries and Stephan, 2019).

As stated by Bocken et al. (2022), companies that focus their
activities on environmental sustainability can refer among others, to
ethical working and other strategies that can enhance the product and
service operations, in terms of design and production. An essential
tool for sustainability enhancement within an organization is learning
and education which has been proven to be directly linked to
innovation (Silvestre and Tirca, 2019). This is another point of
supremacy in larger enterprises which usually have more resources to
spend on their employees when it comes to training. On the other
hand, it is usually harder for larger organizations to migrate toward
completely different operational models mainly in cases where the
existing infrastructure performs well in terms of revenue (Gupta et al.,
2020; Adams et al., 2023).

The concepts of “sustainable mobility” and “sustainable
transportation” have been found across every size cluster of our
dataset, indicating its popularity as a business topic. This notion has
been researched extensively for over three decades from different
perspectives and methodological approaches (Holden et al., 2019).
Further, policies implemented for sustainable mobility follow three
different
technological (Gallo and Marinelli, 2020), while others have

directions, Environmental, Socio-Economic, and
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FIGURE 4
Geographical distribution of headquarters, non-EU-based.

specifically addressed the topic by pointing out the major importance
of fuel reduction and the consumption of alternative “sustainable
fuels” (Jeyaseelan et al., 2022).

“Sustainable cities” has been another topic issued by companies
on LinkedIn. The corresponding profiles belonged to a journal, a
research platform, a research university group, and an urban
transportation networks company. Literature-wise, the plethora of
relative works addressing smart cities initiatives has presented
intuitive prospects. Majumdar et al. (2021), deployed long short-
term memory methods to predict congestion based on vehicles’
speed monitored by IoT sensors. Other ways of sustainable
transportation include cycling which unfortunately has not
attracted much interest in debates on IoT and smart initiatives
(Behrendt, 2019). Another interesting finding refers to the positive
impact of autonomous cars on the ecological impact of the
transportation sector (Chehri and Mouftah, 2019). The aspects of
urban transportation systems that can significantly contribute to
the proliferation of sustainability also include the development of
micro-mobility services (Abduljabbar et al., 2021) and alternative
methods of collection and transportation of municipal solid waste
(Yadav and Karmakar, 2020). Finally, the policies heavily affect the
transition toward sustainable aviation and drive the sector’s
adoption of new methods and practices that can aid this transition
(Gossling and Lyle, 2021).

Aviation is one of the most polluting industries and raises the
question of how to implement strategies and actions toward the
“Sustainable aviation” concept. In this context, alternative sustainable
fuels have been researched (Heyne et al., 2021), aiming to assess the
environmental benefits, with hydrogen demonstrating very promising
potential (Yusaf et al, 2022). Engineering, building materials,
construction and architecture, cooperative bodies for regional
development, outsourcing services for engineering and manufacturing
industries, foam manufacturing, aviation navigation services, and
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airport management have been some of the companies with
sustainability and aviation mentions. A key finding regarding
company profiles is the existence of companies that refer to many of
the aforementioned “sustainable” categories. For instance, some of the
companies with mentions of “sustainable aviation” are also relevant to
manufacturing, construction, energy, logistics, etc. For this reason,
any further discussion on the following topics may include profiles
that refer to multiple topics.

“Sustainable energy” is a great example in our dataset of how text-
mined material can be confusing in terms of evaluating the level of
relevance to the research topic. Two of the companies in our dataset
referred to “sustainable energy” as their main activities, are related to
sustainable wind energy. These companies must also contain the
“transportation” term since the initial dataset consisted of profiles that
included this term as the main search query. Thus, we found that
These companies mentions the “offshore heavy transportation” activity
as another service provided. Further, two more profiles have been
found and described as a partnership between universities and
institutions, and finally, a supplier of innovative filter, reactor, and
transformer solutions. The policies for energy saving and sustainable
energy consumption must consider the establishment of reliable
databases and transparent information (Lu et al., 2020). As energy
production and consumption are considered threatening to the
environment, research insights suggest the introduction of
technologies that can be cost-effective and customer-friendly
(Gunnarsdéttir et al., 2021).

The packaging activities combined with sustainability have
been met across our dataset with the most important examples
following: adhesives, manufacturing, aluminum manufacturing,
thermoplastics, industrial chemicals, food & beverage packaging,
transportation of liquid filling products, and carton transport
packaging. Many similar findings were included in other profiles
highlighting the diversity of activities in the packaging sector.
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More specifically, packaging is a major manufacturing sector that
contributes to environmental pollution. For this reason,

Frontiers in Sustainability

reduction of environmental

alternative materials such as bioplastics have been used aiming at

the impacts (Shlush and

frontiersin.org



https://doi.org/10.3389/frsus.2023.1268575
https://www.frontiersin.org/Sustainability
https://www.frontiersin.org

Tsironis et al.

TABLE 2 Top ten ranked countries according to companies count per company-size cluster.

201-500

501-1,000

1,001-5,000

5,001-10,000

10.3389/frsus.2023.1268575

>10,000

1st Germany - 73 United States — 49 Germany - 47 United States - 12 Germany - 33
2nd United States - 61 Germany - 46 United States — 43 Germany - 7 France - 31

3rd Netherlands - 58 Italy - 25 France - 31 France - 7 United States — 25
4th France - 53 Netherlands - 21 Italy - 22 Spain - 6 Netherlands - 12
5th Italy - 43 France - 20 Poland - 20 Romania - 5 Italy - 7

6th Poland - 31 Poland - 17 Netherlands - 14 Sweden - 5 Sweden - 6

7th Lithuania - 27 Belgium - 11 Spain - 14 Netherlands - 4 Spain - 6

8th Spain - 27 Spain - 11 Belgium - 12 Hong Kong - 3 Greece - 4

9th Greece - 24 Greece - 11 Greece - 12 Turkey - 2 Denmark - 3
10th Finland - 19 Finland - 10 United Kingdom - 11 China - 2 Belgium - 3

TABLE 3 Descriptive statistics of the followers per company-size cluster.

Statistics 201-500 501-1,000 1,001-5,000 5,001-10,000 10,000+

Mean 27,835 4,567 9,736 19,726 21,275 182,780

Median 2,784 1,304 3,687 5,881 4,585 24,537

STDev 133401.2 9,273 16,702 41,078 48,383 379,072

Kurtosis 146.24 40.97 22.03 46.57 29.39 13.63

Skewness 10.822 527 391 5.79 4.94 3.40

Minimum 2 2 19 7 4 14

Maximum 2,588,841 110,783 152,726 417,360 348,826 2,588,841

Sum 45,621,012 3,141,841 3,349,090 7,160,464 1,616,921 30,341,476

Count 1,638 689 344 363 76 166
TABLE 4 Followers in relation to staff and employees class category (t statistic in parenthesis).

Statistics and variables Model 1 Model 2 Model 3

c 6437.08%%% (4.197) —227.17 (—0.065) 3716.48* (2.157)

Staff 18.22%%% (78.508) - 17.90%%% (71.379)

Employees - 16.94%%%* (16.512) 1.88%%% (3.424)

R 0.790 0.143 -

AdjR - - 0.791

#p<0.05, ##p<0.01, ¥*¥p<0.001.

Davidovich-Pinhas, 2022). Sustainable packaging adoption also
faces some critical cost barriers which are linked to the firm size
and the financial resources available for this transition (Afif
et al.,, 2022).

“Sustainable supply chain” and “Sustainable logistics” have
been commonly mentioned alongside “sustainable management”
as they are usually high-level services of the tertiary sector. The
strong dependence of the supply chain on emissions is significantly
affected by carbon regulatory policies and determines
transportation planning actions (Peng et al., 2022). Modern
technologies like Blockchain can have an indirect impact on the
supply chain by enhancing sustainability through mapping
processes (KChan et al., 2022). Modeling and digitization play a
crucial role in the mapping and implementation of sustainable
logistics concerning diverse industry sectors (Parhi et al., 2022;
Remondino and Zanin, 2022).

Frontiers in Sustainability

In a different context, some companies may use or refer to
sustainability as a way to attract consumers or clients, without
their actions having a real impact as they claim. This marketing
strategy is known as “greenwashing” and is challenging to
precisely evaluate an organization’s clarity and processes. In fact,
greenwashing can significantly improve a company’s public profile
by misrepresentation on a firm or product level (de Freitas Netto
et al., 2020). This work has been part of a series of research
activities aiming to map the Circular Economy and Sustainability
sectors through LinkedIn data in company profiles. Thus, our
analysis can significantly contribute to the evaluation of
companies’ actual business models or activities through
specifically designed questionnaires, by mapping the corporate
activities and identifying which organizations can provide a
robust sample for further research. An additional improvement of
our methodology will be the utilization of LinkedIn APIs to
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directly integrate with the platform’s database and avoid the web
scrapping process. It remains to be seen to what extent the
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researcher can interact with the database and the volume of data
available to the API user.
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TABLE 5 The most important “sustainable” topics found in companies’ descriptions.

201-500

501-1,000

1,001-5,000

5,001-10,000

10,000

Sustainability

Sustainability

Sustainability

Sustainability

Sustainability

Sustainable cities

Sustainable strategies

Sustainable design

Sustainable mobility

Sustainable mobility

Sustainable transportation

Sustainability reporting

Sustainable mobility

Sustainable energy

Sustainable energy

for sustainability

Sustainable mobility Sustainable design Sustainable management Sustainable feedstocks Sustainability standards
Sustainable growth Sustainable management Environmental sustainability Sustainable growth Sustainable global environment
Sustainable packaging Sustainable mobility Safety and quality assessment Environmental sustainability Sustainable industrial projects

Sustainable business

transformation

Sustainable energy

Sustainable solutions

Sustainable solutions

Sustainable industrial gases

Sustainable supply chain

Sustainable future

Sustainable operations

Sustainable aviation

Sustainable energetic culture

Sustainable services

Environmental sustainability

Sustainable fuels

Sustainable innovations

Sustainable solutions

Sustainable economy

Sustainable adhesives

Sustainable housing

Sustainable driving

Sustainable supply chain

management

Sustainable aviation

Sustainable construction

Sustainable design

Sustainable door-to-door

multimodal transportation

Sustainable energy

Sustainable tailings and pipeline

Sustainable infrastructure

Sustainable activities

Sustainable logistics

Sustainable logistics

Sustainable progress

Sustainable aviation

Sustainable cities

This also brings the discussion to the limitations of this
methodology which are mainly related to the LinkedIn platform
itself. Firstly, the most important issue has been the search results
limitation to 1,000 profiles which applies to every section (People,
Companies, Jobs). This means that the platform returns the number
of results which are rounded when exceeding 1,000, but only shows
the first 1,000. For this reason, if a text-mining process is needed, the
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user should modify the search by breaking down the datasets into
smaller ones (<1,000) and later merging them while also paying
attention to avoid duplicates. Additionally, our findings are aligned
with other studies on LinkedIn metrics regarding the behavior of
followers in relation to LinkedIn active employees. It should be noted
that data quality and observations play a crucial role in modeling as
the profiles’ level of completeness significantly affects the output. In
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our case, the 1,638 observations effectively fitted in a Linear
regression model with the results indicating a very strong positive
correlation between employees’ and followers’ growth. This finding
is aligned with Joglekar and Tan (2022), who pointed out that active
and engaging employees can contribute to their company’s
attractiveness and reputation.

This work supplements the already existing methodology on
LinkedIn text mining and data analysis from a different perspective
while also highlighting the need to exploit data from the LinkedIn
platform as a means to gain insights regarding business sectors,
globally. This gives the advantage of the ease of access to data that
alternatively would be hard to acquire since the response rates of
questionnaires are usually low. Additionally, even in the case of survey
analysis, this methodology can definitely contribute to the first and
second-stage data monitoring as a step of an interview process, by
creating a pool with those entities that have high relevance to what is
been researched and how the survey could be optimized according to
their statements and characteristics.

6. Conclusion

Social media networking platforms can play a crucial role in
data analytics and business development. Companies are probably
the most vital elements of the economy as they drive the markets
through product and service development. For this reason,
we have further deployed our methodology aiming to shed light
on specific sectors and organizations within the European Union.
In this work, we investigated medium and large-sized
organizations related to the “transportation” concept, as they have
been self-classified on the LinkedIn platform. The analysis
highlighted the most important concepts and application areas in
a general overview while additionally bringing to the surface the
most common concepts and practices related to sustainability. The
initial research question of whether there is a differentiation
among corporate areas of expertise according to their size, has
been answered by highlighting some different business activities
among the size clusters.

In summary, the value of social media is proven through the
deployment of numerous and diverse mining and analytical methods
across almost any online networking platform, like LinkedIn, Twitter,
Facebook, Instagram, etc. The added value in the exploitation of
LinkedIn data lies within the quality and the volume of available
information which is significantly business-oriented. That information
can highlight patterns and other aspects of selected topics and
significantly aid the refinement of strategic planning, decision-
making, and network expansion.

Our work provides evidence on corporate and organizational
aspects by highlighting the diversity of other industry and business
sectors touched by the transportation sector. More specifically, these
findings are mainly focused on sustainability mentions in our dataset
that testify to the wide range of activities under any industry sector
and its relation to the notion of transportation. Additionally, the
online data point out the importance of social-media active
employees in the organization’s recognition and social-media impact.
An organization with high employee engagement in its social media
presence can be a determining factor in the attraction of new
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followers, always combined with the financial resources available for
marketing and advertising campaigns.
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