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Abstract: Sharing activities are receiving greater attention due to increasing popularity in recent years.
This article focuses on how the use of digital sharing platforms by customers to share products and
services helps to increase the saving of natural resources and support sustainable development. In the
paper, the authors investigated the main elements affecting ICT based sharing. (1) Literature review:
The theoretical part starts with the revision of definitions of sharing activities; descriptions of the links
between sharing and sustainable development, policy recommendations, and relevant regulation in
the field. Further on, the study emphasises key elements, including ICT ones, that are important for
sharing. Finally, the authors investigate how the COVID-19 pandemic affected sharing activities in
previously published studies. (2) Methods: During empirical research, the authors revised a list of
33 variables, among which are 16 indicators describing network infrastructure, internet literacy and
online shopping. The study uses data for each of the 27 EU countries from 2011 to 2020. The authors
investigated correlations between macroeconomics and other variables to determine key variables
for the regression model. (3) Results: The authors constructed a dynamic regression model that can
be applied to predict the number of participants visiting digital sharing platforms in the European
Union (EU). (4) Conclusions: The study shows that, when seeking to forecast the number of visits
to digital sharing platforms, it is necessary to use values of main macroeconomic and ICT variables.
Among these variables, ICT based indicators are highly dominating.

Keywords: sharing activity; digital sharing platforms; core elements; sustainable development

1. Introduction

Economic and social systems that provide access to goods, services, data, and talent
without ownership are called sharing systems (otherwise known as collaborative con-
sumption) [1-4]. All systems operate based on information technology and peer-to-peer
communities, where individuals can distribute, share, and reuse overcapacity and obsolete
(or rarely used) assets [5-8]. All systems come in a variety of forms.

Sharing is spreading rapidly across Europe and a wide range of sectors [1,9]. Shared
consumer services, such as home-sharing and car-sharing, for domestic use are already
known and used by many people in the EU [10]. Collaborative consumption offers many
new ICT based opportunities for citizens and innovative entrepreneurs [11-14]. A dis-
tinctive feature of cooperative consumption is that service providers are usually private
individuals who offer their assets or services, sometimes based on cooperation [15]. More
and more micro-entrepreneurs and small businesses are using digital collaboration plat-
forms [16,17].

A survey conducted by Eurostat in 2019 showed that 21% of EU citizens used a website
or an app to arrange accommodation from another person and 8% have performed the same
action for transport services. In the tourism sector, collaborative consumption provides
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many exciting opportunities for citizens as consumers as well as for micro-entrepreneurs
and SME:s [8].

Although collaborative consumption offers new ICT based opportunities for en-
trepreneurs and more choices for consumers, there are rules and obligations that citizens
and businesses need to be aware of [18]. Applicable EU rules and policy recommenda-
tions to help citizens, businesses and EU countries take full advantage of new business
models and promote sustainable business development and collaborative consumption are
explained in the EU 2016 June Communication on the European Agenda for collaborative
consumption [19].

It is sometimes very difficult for existing market operators to succeed in collaborative
platforms [4,20]. However, digital platforms enable individual citizens to offer their services,
as well as promoting new employment opportunities, flexible working arrangements and
new sources of income. Collaborative consumption for consumers can provide benefits
through new services, an extended supply, and lower prices [21-23].

The study starts with the presentation of methodology integrating all information
in the article, then introduces the literature and regimentation after presenting the core
elements. The study then discusses COVID-19 aspects regarding sharing and ends with
empirical research on whose purpose it was to identify main macroeconomic and ICT
variables important for sharing activity. Finally, the authors provide the discussion part
and conclusions.

The literature review shows that studies on sharing activity are available from the last
two decades (Table 1).

Table 1. Review of literature.

Thematic of

Thematic of

hari hari
Literature of Literature of Sharing Sharing
Year Economics ICT Under the Under the
Literature of Literature of
Economics ICT
1994-1998 1,350,000 9 0 6
1999-2003 1,600,000 54,000 0 1210
2004-2008 1,990,000 114,000 0 3190
2009-2013 1,360,000 107,000 8 4660
2014-2018 3,560,000 210,000 69 8350
2019-2021 4,030,000 268,000 58 8380
Total 6,910,000 753,009 135 25,796
% 100% 100% 0.00195% 3.43%

The analysis of literature (i.e., review of books published by Oxford University Press,
Cambridge University Press, Harvard University Press, Springer, M.E. Sharpe, Routledge),
shows that other publishers identified rarely discuss the theme of sharing activity under
literature focusing on economic and ICT topics. The analysis presented under Table 1
shows that less than 0.002 per cent of the above publications contain investigations in
the economic research area and 3.43 per cent in the ICT research area. That is why it is
important to investigate possibilities to activate ICT based sharing activities. This shows
that it is evident that ICT supports sharing activities in various forms and the research
about such digital systems started in advance.

2. Methodology for Activating Sharing Activities

The intensification of sharing to meet the requirements of sustainability is associated
with an understanding of a complex and dynamic phenomenon. This requires a review of
research in this area, an analysis of macroeconomic and ICT variables, and an identification
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of the popularity of digital sharing platforms, including consumer preferences and the use
of various ICT technologies. The framework of the methodology for enhancing sharing
activities contains several structural levels in Table 2. The application of the methods is
necessary for the analysis of theoretical and statistical data while maintaining the complex
popularity of digital sharing platforms.

Table 2. Three-level methodology activating sharing activity in the EU.

Relationship
Three Levels Development The Use of ;l;he lication of with a
P Methods PP Sustainability
Results
Approach
First level
Activatin;
Development of . Jns
. . . Literature Increased sharing activities
digital sharing - L .
review and application of stimulates the
. . platforms . e . . . .
Business view . identification of =~ sharing activity increase in
opening new . .
o ongoing through the savings of
opportunities for . . .
. directions convenience natural
business
resources
Second level
Comparative
nalysis of k . Preferen
Interest to buy anawysis ot key Connection of eferences to
elements and apply
. from modern . PR households to .
Consumers view o . identification of . . environmentally
digital sharing . informational . .
ones which . friendly sharing
platforms . infrastructure .
stimulate activity
sharing
Third level
e L. . lection of
Identification of Formulation of Selection o .
. e . . macroeconomic
macro-economic  Identification of ~ regression -
. . . . conditions
Macroeconomic elements relationships equation .
. . . . which meet the
view supporting the and their important for
1 .. needs of
development of  validation the activation of .
. . . sustainable
sharing activities sharing
development

The authors constructed a methodology to present the research directions.

The authors divided the methodology into three layers where each focuses on the
activation of sharing activity (see Table 2).

Table 2 provides descriptions, relationships, and methods specific to each level of the
presented three-level methodology.

All levels of analysis are sustainable and meet the requirements of the sharing process.
Sharing reduces energy consumption and environmental pollution during the production
process, saves materials and protects the environment.

Various digital online platforms that allow businesses and individuals to share goods
and services for free, connect the seller and the buyer from the sharing infrastructure. Digital
platform sharing is grouped into limited capacity assets (such as products) and unlimited
capacity (such as services). With the advent of ICTs, which allows companies to offer users
an easily accessible platform, this type of service is becoming increasingly popular.

There is a growing interest in total consumption in science. The sharing of activ-
ities essentially contributes to the concept of preserving original natural resources and
saving human power. Success factors, such as convenience and accessibility, are becom-
ing increasingly important for any business, whether C2C (consumer to consumer), B2B
(business to business), or B2C (business to consumer), for business models built on ICT
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platforms that connect the vendor with the customer and facilitates their exchange of goods
and/or services.

Individuals use the internet for various purposes. Experts in e-commerce report
that business and consumer literacy, two different and heterogeneous areas, are now
being integrated. All sellers and customers can be united with the help of professional
ICT solutions.

From a macroeconomic point of view, it is important to link purchasing power (price
and productivity) and household unemployment. People want to cut back on their ex-
penses, save money, and look for extra income.

3. Literature Review

The EU have common goals: increasing resource efficiency, creating jobs and sup-
porting micro-entrepreneurship, increasing community participation, and fostering digital
innovation [24]. It is an opportunity to unite in pursuit of common priorities and to
integrate a stronger, more resilient Europe [24].

The sharing model [25-28] offers more opportunities to adapt to our needs to use
assets more efficiently at a lower cost [29-32]. It revolves around three models:

Product-based Systems: Without product ownership, users pay for the benefits of
using the product (e.g., by sharing a car/bike) [33]. Such a model undermines traditional
industries based on individual private ownership models [17,18].

Redistributing Markets [34]: Redistribution of second-hand goods from those who do
not want them to those who want them (e.g., barter markets and second-hand goods). In
different markets, products may be free (Freecycle), others may be exchanged (thredUP) or
sold (eBay).

Collaborative Lifestyles [8,32,34]: When people with similar needs or interests come
together and share assets that are less tangible, such as time, space, skills, and money [35].
These include jobs (CitizenSpace), gardens (Landshare) or car parks (ParkatmyHouse),
loans between individuals (Lending Club) and housing rentals (Airbnb and Couchsurf-
ing) [6,11,36-38].

Given the loose definitions of sharing, many have adopted a flexible and open ap-
proach to the topic.

The sharing activity refers [8,39] to “business models where activities are facilitated
by digital collaborative platforms” [17] that create an open marketplace for the temporary
usage of goods or services often is provided by private individuals [7].

According to the EU definition, sharing is a business model where activities are facili-
tated by digital collaborative platforms that create an open marketplace for the temporary
usage of goods or services often provided by private individuals [40]. As the European
Commission recognizes in offering such definition “The term of collaborative consumption
is often interchangeably used with the term ‘sharing activity’. Sharing is a rapidly evolving
phenomenon, and its definition may evolve accordingly” [24,41-44].

Vaughan and Hawksworth replied on the definition of PriceWaterhouseCoopers
(PwC) that “sharing uses digital platforms to allow customers to have access to, rather than
ownership of, tangible and intangible assets” [45]. In addition to typical examples, such as
Uber and Airbnb, the definition also includes productive collaborations, as well as Spotify
subscription models for content and music entertainment [8,9,12,14].

Authors argue that sharing is a promising phenomenon due to many economic, social,
and technological factors [46]. References [11,35] argue that sharing promotes efficiency,
community, and sustainability by focusing on servicing untapped resources, and [47] argue
that sustainability is a major business concern.

De las Heras et al. stated that sharing is not a “fragile and temporary trend”, and it has
a significant influence on reversing competition around the world by offering opportunities
for many small services providers to access the market [48]. Olson and Kemp identified
the main benefits of sharing for consumers, such as: adapting to the needs of individuals,
rather than reacting to the changes in demand; offering unique experiences that commercial
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providers cannot ensure, and lower prices compared to commercial providers [49]. Further-
more, various researchers (for example, [50-53]) underlined the reduction of consumers’
costs as the main benefit of sharing. Sharing is advantageous to the environment, as it
makes greater use of existing resources and the potential energy savings that would result
from car and bike-sharing [54,55]. Furthermore, Reference [56] state that sharing is less
resource intensive.

Sharing encourages resource efficiency, waste reduction, and lower consumption to
promote sustainable consumption practices [57]. Furthermore, energy savings as an ad-
vantage of the sharing is underlined by [4,29,58]. Reference [59] emphasised that social
innovations and new technologies could improve people’s lives and protect the Earth. Ref-
erence [51] state that sharing creates new opportunities for entrepreneurs and consumers,
provides the flexibility of access to goods, and increases consumer choices; it offers broader
and cheaper access to services for customers in the short term [1].

According to reference [60], sharing is a potential new path to sustainability. Refer-
ences [27,61] state that sharing promotes sustainable growth and energy efficiency. Fur-
thermore, it can be argued that sharing is closely related to sustainability [62,63] and the
benefits of sharing correspond to the dimensions of sustainable development: economic,
social and environmental [3,17,33]; sharing contributes to sustainable development goals
by promoting sustainable consumption and provides growth opportunities for innovative
start-ups [40]. Furthermore, [64,65] stressed that sharing could promote sustainability and
is a pathway to circularity.

There is no consensus on what activities are part of the “sharing”. According to [9],
what is now called “sharing” has also been called “collaborative consumption”. Other
authors name other parts of the “sharing”. For a more extensive overview, see Table 3.

Table 3. Alternative names for sharing.

Activities Authors
collaborative consumption [5,8,9,12-14,25,32,38,42-45,66—69].
access-based consumption [21-23,34,70-72].

the mesh [73-76].

Alternative names of commercial sharing system [2,77-81].
sharing consumer participation [18,37,82-84].
connected consumption [85-90].
digital platforms [15,91-95].
recirculation of goods [38,64,96-98].
exchange of service [87,99-101].

According to the European Parliament, “the sharing or collaborative consumption, is
a new socio-economic model that has taken off thanks to the technological revolution, with
the internet connecting people through online platforms on which transactions involving
goods and services can be conducted securely and transparently” [41]. The internet and
connectivity technologies have made it possible to bring together demand and supply in
a broad spectrum of markets [10]. Various research, e.g., [8,25,30,66,102-105], have stated
that technological factors are the most significant factors stimulating the growth of sharing.

According to [106], the internet is one of the most critical general-purpose technologies
globally, that impacts all activities linked to the internet. Reference [106] emphasised the
ability of Information and Communication Technology (ICT) to improve access to services
and enhance connectivity. Therefore, ICT is one of the most critical factors that determines
the growth of sharing. Therefore, it can be stated that the level of network infrastructure
and access to ICT are crucial for the development of sharing. The internet and mobile
technology stimulate the growth of a vast online marketplace. Technology has enabled an
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easy and more convenient way to interact with others, and to share idle assets with others.
Reference [16] emphasised the importance of such technical elements as big data analytics,
low-cost cloud storage, social media user growth, and the increased use of mobile devices
to develop sharing. The latest technologies can maintain vast amounts of data concerning
people and assets, ensuring continued sharing. Secure payment systems provide a safe and
convenient way to transfer money between sharing parties, i.e., between providers and
users of services. The Internet of Things (IoT) has a significant impact on the development
of sharing by enabling owners of the resources to be connected remotely. According to [105],
the Internet of Things and blockchain technology [1] open opportunities to create peer-to-
peer secure automatic payment mechanisms and foreign exchange digital platforms. The
latest technologies provide impetus to spread sharing by facilitating peer to peer business
models [107].

4. Sharing Regulations in the EU

In 2015, the European Commission (EC) adopted the Single Market Strategy and
declared the development of the European Agenda for collaborative consumption. As a
result, “A European Agenda for Collaborative Economy” was published in 2016 and aimed
to “support consumers, businesses and public authorities to engage confidently in this
rapidly evolving landscape”. It should be noted that collaborative consumption is a part
of the Digital Single Market Strategy presented in 2016. In addition, the Communication
on [108] highlights the importance of online platforms, including sharing platforms, for
further developing digitalisation in the EU.

Although the term “collaborative consumption” was used in the report, the European
Commission acknowledges that the terms “collaborative consumption” and “sharing” can
be used interchangeably. The report defines sharing as “business models where activities
are facilitated by digital collaborative platforms that create an open marketplace for the
temporary usage of goods or services often provided by private individuals.” Sharing
encompasses service providers, service users and internet platforms, which act as inter-
mediaries connecting providers with users. Service providers can be private individuals
offering services occasionally or service providers acting in their professional capacity [24].
Furthermore, it was stated that transactions in the sharing community generally do not
involve a change of ownership. However, some transfer of intellectual property ownership
could be possible when sharing. Hence, it can be argued that if individuals sell used
things through digital platforms, such transactions cannot be classified as part of sharing.
Therefore, it could be argued that e-commerce cannot be considered a part of collaborative
consumption platforms.

The European Agenda for Collaborative Economy amplified the contribution of the
sharing to job creation and growth, emphasised the emergence of new opportunities for
consumers and entrepreneurs and the potential of sharing to contribute to competitiveness
and growth. Collaborative consumption (or sharing) is recognised as a new, innovative,
dynamic sector in which consumers may benefit through new services, increased supply,
and lower prices. However, the European Commission indicates that policy recommenda-
tions and adequate regulations are needed to help EU countries benefit from sharing and
promote balanced development. The critical areas required for regulation emphasised in
“A European Agenda for Collaborative Economy” are market access, consumer protection,
liability, labour law, and taxes.

European Commission documents state that technological, economic, and societal fac-
tors drive collaborative consumption [24]. However, it should be noted that political-legal
factors are not mentioned as essential factors in developing a sharing activity. Meanwhile, it
is acknowledged that the regulatory environment impacts sharing development. Therefore,
the authors of this article argue that technological, economic, social-demographical, and
political-regulatory factors are essential for the development of sharing activity.
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5. COVID-19 Impact on Sharing in Literature

There is currently little academic literature that analyses and describes the impact of
the COVID-19 pandemic on various aspects of life, including sharing. This pandemic has
shown both how much sharing helped consumers access essential goods and services, while
at the same time revealing the very real restrictions and regulations that undermine them.

According to [109], COVID-19 has affected digital sharing platforms, service providers,
and service receivers (customers) along with governments. Reference [110] says COVID-
19 has disproportionately affected vulnerable groups and millions of people involved in
sharing have lost their livelihoods. Reference [29] note that some service providers may
believe that they should be treated as employees, but profits and social welfare in sharing
are controversial issues.

In response to COVID-19, it was important for digital platforms to update their
websites. According to [111], until the physical sites were closed, platform owners have
been working to redesign their online infrastructure and physical space, including “ ...
hosting websites, mail server upgrade to solve spam problems that are introduced the
inventory stocks of consumables, vendor management software”.

Reference [109] notes that understanding the impact of the COVID-19 pandemic on
sharing activities is crucial. Particularly significant changes in COVID-19 have led to
accommodation and transport sectors being impacted. According to [112], both passenger
and freight transport have experienced severe declines due to the COVID-19 crisis. The
carriage of passengers within EU Member States and between the European Union and the
rest of the world has been partially or completely closed [113]. Land transport was also
disrupted and slowed down due to additional sanitary checks at the border.

According to [6], during the pandemic, there has been a significant increase in online
networking platforms (P2P) through which individuals can rent out unused real estate for
a short period. Property owners benefit from a variety of benefits; they offer guests com-
fortable and affordable accommodation that is usually more authentic and more localized
than hotel accommodation. P2P hosting offers entrepreneurial opportunities, extra income,
and hosts receive satisfaction from their hospitality service.

Reference [114] based on the World Transport Conference the Research Society (WC-
TRS), say there is a platform for transport researchers, managers, policy makers and
educators around the world to exchange ideas, which surveyed the impact of COVID-19.

As described by many researchers, quarantine has harmed the transport and accom-
modation sectors. However, activities in other sectors of sharing, such as freelance work,
streaming services, and online delivery, have flourished. Reference [115] note that the use
of the internet and food delivery services has increased during the COVID-19 pandemic.
The closure of offices has increased the demand for freelance work. With the closure of
cinemas, video streaming services, such as Netflix, Disney+ and Amazon Prime, have
become the main source of entertainment, with subscriptions and usage of all streaming
services increasing dramatically [116].

E-commerce has fundamentally changed the structure of trading goods. Currently,
55% of the world’s population shop online regularly. The penetration of internet-enabled
devices and the increasing number of online stores have led to an inevitable change within
the retail landscape. Naturally, this has also had a tremendous influence on shopping
behaviours. Nowadays, there are two major ways for a retailer to bring products or services
to market—online and offline. The online sales channel refers to the purchase of physical
goods via the internet—on the desktop of a personal computer, tablet, or smartphone.
The offline sales channel covers all purchases in stationery stores, via tele sales or mail-
order (e.g., print catalogues). The online market for pharmaceuticals varies considerably
by country because legislations on over-the-counter pharmaceuticals differ widely from
country to country. Thus, the online share in Europe and Asia in 2019 was 12%.



Sustainability 2022, 14, 3845

8 of 21

6. Key Elements in Studies Focusing on Sharing

The business models of sharing services are very different from each other. To identify
the key elements behind the development of business models of sharing, the authors have
examined studies by different researchers in the field of sharing and its links to key elements
synergy. Table 4 provides descriptions of the sharing of other researchers, highlighting key
trends in the field.

Table 4. Authors researching sharing.

Authors Researching
Sharing

Description of Study

ICT has grown into a “collaborative consumption”: accessing, providing, or sharing access to goods
and services on a peer-to-peer basis, coordinated through community-based online service.

The increasing diversity of sharing business models and the implications for business growth,
community impact, sustainability, and public policy.

Sharing uses technology, information and marketing that fosters a new culture for resource efficiency,
customers prefer access to ownership.

Internet of Things and blockchain technology benefit from sharing applications and creating a
myriad of sharing applications, such as peer-to-peer automatic payment mechanisms, foreign
exchange digital platforms, and digital rights management.

The concept of sharing is compared to wider collaborative consumption and its social, economic,
environmental, and political implications concerning the goals of sustainable development are
discussed. Digital platforms turn global corporations into intermediaries, control most profits, and
profit from them.

Describes multifunctional digital platforms that can be used for crowdfunding financial resources,
creative ideas, to collaborate and pool a wealth of non-financial resources, focusing on the mission of
social change.

The sharing is reviewed through transactions in digital spaces. The role of digital platforms in
sharing has been identified. The concept of platform mediation provides a set of essential
opportunities for sharing technologies.

Internet resale, gifting, exchange, short term rental and borrowing digital platforms are available as
part of the real sharing that is renewed due to digital technology development.

Access-based consumption is examined in the context of sharing activities, as the nature of the
exchange, its use, and the platform itself.

Found that circularity and sharing have significant links in terms of sustainability, business models,
sustainability consumption and management. Interfaces are revealed mainly in the business spheres
platform and service-based activities.

With the development of platform technologies, collaborative consumption (P2P-CC) is gaining
popularity in sharing activities. P2P-CC is shown to double a company’s profits compared to users
without P2P-CC. The platform benefits from a revenue-sharing scheme rather than a flat-rate service

taxation scheme.

Sharing is occurring at the intersection of the three most important economic trends: mutual
exchange, ownership, and circulation business models. An examination of the environmental impact
of online sharing platforms and possible prospects, one of which is monopoly super platforms.

The challenges faced by companies with sharing activities based on digital platforms are addressed,
to validate their business models by examining the dynamics that have emerged since the
introduction of the sharing business model.

Commercial Sharing Systems (CSS) provide access to the benefits of a product without ownership.
Describes the possibility of creating attractive CSS for the target materialistic user segment.

Digital collaborative platforms enable individuals to offer services, promote new employment
opportunities, flexible working arrangements and new sources of income. Collaborative
consumption encourages consumers to share more wealth and use resources more efficiently.
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Table 4. Cont.

Authors Researching

Sharing Description of Study

Three broad areas of the sharing activity are revealed: sharing business models and their impact, the
[66] nature of sharing and the development of sharing sustainability, and two areas examining the impact
of sharing on travel and tourism services.

Different types of sharing services are analysed, recurring patterns, similarities, and differences
[69] between different types of sharing services are identified. Digital commercial, or community, service
provider platforms with user fees or free, open, or closed access are examined.

Sharing activity, also known as “collaborative consumption”, is seen as a progressive, disruptive
force that makes economies more efficient and distributes value to consumers.

Investigated how technological solutions in digital sharing platforms influence the use of

o1 collaboration platforms.
[92] Consumer trust and consumer and platform trust are at the heart of the sharing-exploring how to
uncover trust issues in digital sharing platforms.
[96] Described the link between collaborative consumption and the application of sustainable practices
from a consumer perspective using digital sharing platforms.
The growth of e-commerce has increased interactive distribution through various channels, such as
Crowdsourced Logistics (CSL), which simulates a delivery service to 1000 customer locations in a
[103] . . .\ . . . .
dynamic market environment compared to traditional delivery. Goal CSLs will bring strategic
benefits to businesses.
Increased availability of technology for hosting an online market drives the growth of sharing
[105] O
activities.
[117] Proposes a conceptual framework for the application of sharing that will reduce costs and increase
the efficiency of long-term care by increasing business opportunities.
[118] Describes digital platform facilitation (P2P) sharing of underutilized assets, identifying possible

reasons for commercial success or failure.

According to [119], social networking technologies, mobile technologies, and payment
systems are the main technological drivers. Social networking technologies are essential
for social profiles and reputation tracking. Mobile technologies with location-sensing
technologies allow one to establish user location, essential for transportation. The latest
technologies have also been described as ‘disruptive technologies’ crucial to the emergence
of sharing. The Communication “Digitising European industry reaping the full benefits
of a digital single market” indicates how the internet, the web, and recent developments
in technology reshape business models, transform the business landscape and people’s
lives and enable the growth of sharing [108]. With the rise of digital technology and
the internet, information costs fell sharply and coordination costs for sharing activities
dropped correspondingly.

7. Materials and Methods

The authors examined what quantitative and qualitative methods are used by other
authors for their research. Table 5 summarizes and provides a review of the literature.
Among the methods, the most popular is the network model in studies dedicated to the
above-mentioned topic. The authors identified that the dynamic regression model, as
well as other mathematical methods, is rarely mentioned among above listed quantitative
methods. Time series analysis could help to identify factors that support the activation of
sharing that is required.

The authors revised 8 studies discussing the application of the qualitative Delphi
method and presented their application results in Table 6.
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Table 5. Hierarchy of quantitative and qualitative methods and models for researching shar-

ing activities.

Group Sub-Group Method References
Single-objective Dynamic regression model [1]
Mathematical Regression analysis [14,36,63,78]
programming Multi-objective Linear regression [37]
Standardised regression weight [111]
Systematic models Hierarchical structure Network model [31,48,74,76,120]
Statistical analysis Data measurement Common method bias [80]
Logistic models Generalised linear model Logit models [3]
Analytical models Business game Stylized analytical model [5]
Content analysis Qualitative content analysis (QCA) [4,28,57]
Descriptive statistics Qualitative comparative analysis [27]
Data analysis — - — — -
Multivariate technique Descriptive statistical analysis [32]
Set analysis Partial least squares analysis [67]
General morphology Multi-objective Morphological analysis [29]
Multigroup analysis methods General inn:;:llﬁilgequation Multiple-group analysis [46]
Analysis of variance Parametric test One-way ANOVA analysis [121]
Confirmatory Factor Analysis [18]
Structural analysis Statistical model Structural equation modelling (SEM) [100]
analysis
Table 6. Application of Delphi method.
Description References
This method identifies key social sharing indicators using qualitative (Delphi) and
quantitative (unclear logic) tools that objectively reflect the uncertainty associated [122]

with data collection and decision-making and the number of attributes (indicators)
concerning the data uncertainty.

Following a questionnaire survey of experts using the Delphi method. Paper
attempts to investigate the impact of megatrends on demand for car-sharing and [123]
communication services.

The Delphi approach was not used to predict the future of MaaS or to build
consensus on the future evolution of mobility services, but to explore issues on [124]
which experts differ in their views and motives.

Application of

. Evaluation data were collected using the Delphi method and a survey of consumer
Delphi method

satisfaction with bicycle-sharing services. [125]

In a two-phase Delphi study involving 59 experts, this study identifies the most
likely holistic scenario for the future. It discusses 33 forecasts for six thematic
sections of the accommodation sharing industry: relevance, different forms of

accommodation sharing, users, hosting, platforms, and finally industry regulation.

[126]

The study conducted a three-phase Delphi approach consisting of qualitative and

o - . 127
quantitative mobility service approaches. [127]

This study included a four-phase Delphi study involving 25 experts to identify key
drivers, inhibitors, and potential future changes in overall consumption over the [128]
next 10 years.

The study used the Delphi technique and developed forty-seven exposure indicators

. . . . [129]
in three measurement areas (economic, social, and environmental).
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For the study, the authors collected time-series data and investigated the application
of the quantitative method.

The purpose of the study is to identify the main macroeconomic factors and the de-
velopment of a regression model. Selected available data for variables from the Eurostat
public database for the 10 years 2011-2020 are used to analyse dynamic interactions. To
identify linear relationships, the authors took 33 macroeconomic variables (grouping them
according to 6 groups: network infrastructure, internet literacy, shopping online variables,
variables describing population, macroeconomic indicators and economic freedom indica-
tors) for the 27 EU countries and determined how the consumers of each of these countries
visit their 10 online exchange platforms (Airbnb, BlaBlaCar, eBay, Fiverr, Gumtree, Kick-
starter, Lime, Uber, UpWork and Vinted) (Table 7). For this dataset, the authors tested the
significance of the correlation. Later, statistically insignificant variables were removed,
and the procedure was applied only to 22 macroeconomic variables whose probability of
variance was significant for visits to online exchange platforms.

Table 7. Digital sharing platforms supporting sustainability.

Sharing Platform Services Website
. https:/ /www.ebay.com (accessed on 30

eBay Equipment, tool, toys January 2022)

. . https:/ /www.vinted. 1t/ our-platform
Vinted Fashion wearables (accessed on 30 January 2022)

. . https:/ /www.fiverr.com (accessed on 30
Fiverr Freelance services

January 2022)

UpWork On-demand labour https:/ /www.upwork.com (accessed on 30

January 2022)

Edtech and creative https:/ /www.kickstarter.com (accessed on 30

Kickstarter pro;e.cts delivery January 2022)
services

. ] o https:/ /www.airbnb.com (accessed on 30
Airbnb Lodging, hospitality January 2022)
Cumiree Real estate https:/ /www.gumtree.com (accessed on 30

January 2022)
. . https:/ /www.uber.com (accessed on 30

Uber Mobility, ride service January 2022)

. o . https://www.li.me/en-us/home (accessed on
Lime Electric micro-mobility 30 January 2022)
BlaBlaCar Carpooling https:/ /www.blablacar.com (accessed on 30

January 2022)

The authors, in Table 7, provide the list of digital sharing platforms supporting sus-
tainability and their provided services which represent different economic sectors.

The authors apply a linear regression model. The authors use a simple regression
analysis procedure to convert the regression coefficients into a model depicting a linear
relationship between the dependent and the regressors.

Based on the regression equation, the authors identified variables affecting the number
of visits to digital sharing platforms. The process consists of four steps:

1.  Thestage of creating a theoretical basis was used to clearly understand the phenomena
and structure the various variables affecting the phenomenon and compile a list of
critical ones;

2. The data selection phase included analytical reliability, measurability, and phenomenon
adequacy. The quality of the available data was verified by analysing their strengths
and weaknesses and verifying the data sources and the availability of the required data;


https://www.ebay.com
https://www.vinted.lt/our-platform
https://www.fiverr.com
https://www.upwork.com
https://www.kickstarter.com
https://www.airbnb.com
https://www.gumtree.com
https://www.uber.com
https://www.li.me/en-us/home
https://www.blablacar.com
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3. The normalization phase was performed seeking to compare variables by the per-
centage of monthly differences. The percentage of monthly differences shows the
percentage change compared to the previous month;

4. The validation analysis phase was used to evaluate the regression equation con-
structed according to the normalization scheme.

Following the four main steps, the authors constructed (1) the theoretical framework
and presented it under Equation (1); (2) selected the data based on the correlation coeffi-
cients and probabilities based on a constructed matrix of variables, shown in Appendix A;
(3) normalised the data by using a logarithmic process (Equation (2)); and (4) presented
validation analysis and provided it in Table 8.

Table 8. Statistical validity.

Indicators of Statistics Values
1.  Formation of regression model
Durbin Watson statistics 2.28

2. Residual Cross-Section Dependence Test

Bias-corrected scaled LM

Statistics 0.53
Probability 0.59
Pesaran CD

Statistics —1.58
Probability 0.11

This analysis reveals dynamic trends and allows assumptions about the existence
(non-existence) of relationships in pairs. The authors of the dependent variables selected
the number of visits to digital sharing platforms for which data for the last month of the
year were collected from Google Trends [130].

The regression model was developed to estimate how macroeconomic variables affect
the number of visits to digital sharing platforms:

sep, = Po + P1 cpir + B heiy + B3 ihiy + By iiuy + PBsiogr + Pe Lppi+ By tury +up (1)

where:

sep,—logarithmic dependent variable of the number of customer visits to digital
sharing platforms in the 27 EU countries in year f, fo—intercept, cpi(;— dlog of consumer
price index in the 27 EU countries in year f; hci(;)— dlog of the number of households
connected to the internet in the 27 EU countries in year f; ihi(;)—dlog of the number of
internet users seeking health information in the 27 EU countries in year ¢; iiu,—dlog of
the number of individuals who use the internet in the 27 EU countries in year £; iog ;- dlog
of the number of individuals using the internet for ordering goods or services in the 27 EU
countries in year ; [pp;—dlog of productivity index (when real labour productivity per
person is used, assuming that 2010 = 100) in the 27 EU countries in year £; tur ;) —dlog of
the total unemployment rate (percentage of the total population) in the 27 EU countries in
year t; uy/—random model error, B1, B2, B3, B4, Bs, Bs, Br—coetficients of elasticity reflect
the influence of independent variables on sharing.

The authors delivered a specific regression model, which results in:

sep, = —485.98 + 4.51 cpi; — 3.70 hciy + 3.22 ihi;

+3.47 iiuy — 2.05 iogy — 2.58 Ipp; — 8.04 tur; @)
(—1.55) (1.71) (=3.21) (3.23)
(2.04) (—1.71) (2.63) (1.98)

The equation includes variables describing network infrastructure and internet literacy,
variables describing online shopping and macroeconomic indicators.
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The correlation coefficient of the formed regression model is 0.82, and the adjusted R?

is 0.76. The provided model is placed in Figure 1.
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Figure 1. The forecasting of the number of visits to ten digital sharing platforms in the EU countries.

Source: constructed by the authors.

The authors performed statistical validity tests. Probability f and probability x? in the
test statistics do not indicate significant autocorrelation and heteroskedasticity. All other
results of the performed dynamic regression analysis are provided in Table 8.

This proves that other values are also very important in the study of the number of
visits to digital sharing platforms, not included in the early studies for sharing. The authors
found that variables, such as a consumer price index, productivity index, unemployment
rate, and internet users, are critical and affect the number of visits to online sharing
platforms. The data provide a pattern and are normalized using a logarithmic process.

8. Results and Discussion

The authors researched sharing activities, supported by ICT, that have recently been
developing across the world. Due to the higher focus on sharing sustainable development
compared with traditional activities, it is important to research and clarify how we could
stimulate environment-friendly activities to share products and services.

The previous study of the authors was dedicated to the US market and this study
focus on the EU landscape. The statistic describing each market is a bit different, so the
results stating which variables are important for sharing are a bit different. However, the
authors could mention that for researching the US market—71 variables were investigated.
However, for research on sharing in the EU market, the number of variables was half lower.
What is interesting is that the authors also included the COVID-19 topic to the investigation
thematic, as two years of the pandemic are already visible in statistics.
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The authors analysed the different methods used to explore sharing activities. It is
noteworthy that the most popular is the Delphi method, which despite its capabilities and
popularity, has still received criticism from other authors. The solutions in this method are
considered to be very different from the average, and the usual Delphi method is often
time-consuming and does not provide insight into the results. Due to the lack of reliability
of this method, the method was not used in this article, only the experience of other authors
in describing the Delphi method was analysed and provided.

The results can be useful for practitioners and policymakers exploring the promotion
of sharing activities. Such activity has been evident for a long time as online platforms
have contributed to wider accessibility. However, sharing is still a new area of research and
few studies have been carried out. Thus, the authors attempted to explore the phenomenon
of knowledge sharing and conceptual level expansion.

The study had some limitations. The COVID-19 impact was not researched due to
the lack of recent data presented under the Eurostat database. Thus, this topic was just
theoretically described.

9. Conclusions

The study revises the application of ICT by information societies for sharing, which
supports sustainable development, in several directions:

- The application of digital sharing platforms to share products;
- The connection of information societies to ICT network infrastructure;
- The internet literacy and shopping online skills of information societies.

In the study, the authors identified that macroeconomic variables, such as a consumer
price index, productivity index, total unemployment rate, the number of users and house-
holds connected to the internet, are critical and affect the number of visits to digital sharing
platforms in EU countries.

The scientific literature analysing the growth of sharing activities lacks research on
quantitative factors that ensure the development trends and opportunities of sharing
activities. The number of visits to digital sharing platforms and the number of sharing
platforms are growing. Even in countries that have focused on sharing activities from the
outset, data suggest that predicting the size of the sharing market or the growth of digital
sharing platforms is not easy. During this investigation of sharing activities, the authors
tried to fill the gap, as scientific literature lacks deep analysis on sharing activities and
their growth.

The literature review shows strong research development in the direction of revising
technological factors. The study expands knowledge in this area.

The authors investigated the number of critical elements required to visit digital shar-
ing platforms and presented a linear regression model. The model is useful for predicting
the number of visits using monthly data. As sharing is still a new field of research and little
research has been conducted, the authors have tried to explore the phenomenon of sharing
and expand the conceptual level of knowledge. The authors introduced an equation and
provided a tool to predict the number of visits to online sharing platforms. The equation
presenting the number of visits to business digital sharing platforms included variables
describing network infrastructure, internet literacy, online shopping, and macroeconomic
indicators. However, ICT based indicators are dominating in predicting the amount of
customer visits to digital sharing platforms.

The authors identified that for the revision of sharing activity, 20 qualitative and
quantitative methods were applied in the studies. Of course, quantitative methods are
prioritized among these papers.

The authors analysed the qualitative methods used by other researchers investigating
sharing activities and found that the most popular is the Delphi method, which is assessed
by different scientists ambiguously, with some describing the circumstances of its appli-
cation. Most of the authors apply this method when seeking to research situations in the
concrete economic sector.
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The research has certain limitations, so the research can be extended to other directions:

Revision of number of visits to other digital sharing platforms (including more services);
Revision of situation in other countries;

Analysis of additional components;

Review of different periods.

In addition, other directions for predicting visits to digital sharing platforms could be
included in the composite index setup.

Author Contributions: Conceptualization and statistics, O.L. and V.G.; methodology, A.B.; updates,
O.L,; formal analysis, V.G.; writing—review and editing, A.B. All authors have read and agreed to
the published version of the manuscript.
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Appendix A

Table A1l. Correlation between macroeconomics and ICT variables.

Groups The Number of Visits to Digital Sharing Platforms  Abbreviation Statistics
Households—Ilevel of internet access HIA Corr. Coefficient 0.4
Probability 0
Households—the type of connection to the internet HCI Corr. Coefficient 0.48
Probability 0
e e T g e, P ComCoicent 061
variables access the internet Probability 0
Mobile-cellular subscriptions per 100 inhabitants MCS Corr. Coefficient 0
Probability 1
Fixed broadband subscriptions (per 100 people) FBS Corr. Coefficient 0.33
Probability 0
Individuals using the internet (% of population) IUI Corr. Coefficient 0.26
Probability 0
Individuals—internet use o Corr. Coefficient 0.31
Internet Probability 0
literacy Individuals—mobile internet access MIA Corr. Coefficient 0.35
Probability 0
Internet use—finding info.rmation about goods and IFI Corr. Coefficient 0.36
Services Probability 0

Internet use—internet banking 1IB Corr. Coefficient 0.2
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Table Al. Cont.
Groups The Number of Visits to Digital Sharing Platforms  Abbreviation Statistics
Probability 0
Internet use—participating in social networks ISN Corr. Coefficient 0.41
Probability 0
Internet usage—seeking health information IHI Corr. Coefficient 0.34
Probability 0
Internet use—telephoning or video calls ITC Corr. Coefficient 0.28
Probability 0
Last online purchase in the past 12 months IPO Corr. Coefficient 0.34
Probability 0
S};ﬁﬂﬂzg Individuals using the inteljnet for ordering goods or 10G Corr. Coefficient 0.33
variables services Probability 0
Individuals using the internet for selling goods or ISG Corr. Coefficient 0.17
services, percentage of individuals Probability 0
Entrepreneurial intention EI Corr. Coefficient -0.1
Probability 0.2
Variables The ratio of young people in the total population on 1 Yp Corr. Coefficient —0.29
describing January by sex and age (from 15 to 29), percentage Probability 0
population Cultural and social norms CSN Corr. Coefficient 0.16
Probability 0.1
Population density PD Corr. Coefficient 0.04
Probability 0.6
Consumer price index CPI Corr. Coefficient 0.4
Probability 0
Labour costs (wages and salaries total) LC Corr. Coefficient 0.16
Probability 0.1
Total unemployment rate (percentage of the total TUR Corr. Coefficient —031
Macrogconomic population) Probability 0
variables
GDP per capita, PPP (current international $) GPC Corr. Coefficient 0.12
Probability 0.1
Productivity (real labour productivity per person, LPP Corr. Coefficient 0.32
index, 2010 = 100) Probability 0
R&D expenditure (% of GDP) RDE Corr. Coefficient 0.22
Probability 0
Business freedom BF Corr. Coefficient 0.09
Probability 0.3
Economic Investment freedom IF Corr. Coefficient 0.15
freedom Probability 0.1
variables Property rights PR Corr. Coefficient 0.24
Probability 0
Regulatory quality RQ Corr. Coefficient 0.13
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Table Al. Cont.

Groups The Number of Visits to Digital Sharing Platforms  Abbreviation Statistics
Probability 0.1
Rule of law ROL Corr. Coefficient 0.16
Probability 0
Government effectiveness GE Corr. Coefficient 0.15
Probability 0.1
Tax burden TB Corr. Coefficient -0.13
Probability 0.1
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