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Abstract: The current difficult situation in the world caused by the spread of the COVID-19 virus has
led to the development of problems in many branches of the economy. However, it has significantly
affected transport, which on the one hand, is the bloodstream of the economy and, on the other hand,
creates a threat for virus infection. Thus, in various countries, different mobility-related restrictions
during pandemic policies around the world have been introduced. What is more, plans for initiatives
after lockdown have also started to appear. Moreover, not have only cities introduced appropriate
management policies, but companies have also started providing logistics services, especially those
offering new mobility solutions. We found a literature and research gap indicating the recording or
combination of the different types of business practices and innovations used worldwide in new
mobility companies in the case of a pandemic situation. Therefore, this article is dedicated to the
business innovations that appear in the new mobility industry during the COVID-19 pandemic
in connection to post-pandemic transportation plans in Asia, Europe, and America. In this work,
we conducted two-level research based on the desk research and expert research methodologies.
From the business point of view, the results show that car-sharing systems (most organizational
practices) and ride-sharing services (most safety practices) have most adapted their business models
to pandemic changes. In turn, bike-sharing services have implemented the fewest business practices
and innovations. From the urban transport systems point of view, the results show that European
authorities have proposed the most plans and practice projects for new mobility after the pandemic
compared to Asia and America. The obtained results indicate, however, that business practices do not
coincide with the authorities’ plans for transport after the pandemic. Moreover, the results show a
lack of complementarity between the developed practices and a reluctance to create open innovations
in the new mobility industry. The article supports the management of new mobility systems in times
of pandemic and in post-COVID reality.

Keywords: COVID-19 pandemic; sustainable urban transport systems; business practices and social
issues; open innovations in new mobility; COVID-19 business practices; new mobility market; new
mobility business innovations; transport in time of a pandemic; mobility management

1. Introduction

The spread of the COVID-19 pandemic has led to significant changes across all sectors
of the economy. Among them, there is one sector that is treated as the bloodstream of the
economy, and on the other hand, it has become a threat to society—the transport sector. The
outbreak of the pandemic significantly changed the mobility of residents as well as their
transport habits around the world. Detailed global mobility trends from 13 January 2020 to
8 July 2021 show that the first largest decline in mobility was over 50% in the first wave of
the pandemic. Comparing the values of the decrease in travel for individual countries, in
the case of Italy, the decrease was 54%, for the United Kingdom it was 51%, 14% in the case
of United States, and 18% in Germany [1,2].
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Mobility decreased due to the implementation of lockdowns, quarantines, and subse-
quent restrictions.

Appropriate and, above all, profitable functioning of the market has therefore become
even more difficult for many companies, especially those that are the most popular among
societies in recent years in the service sector—new mobility companies, which refer to all
shared mobility services [3]. Based on the changes in mobility caused by the pandemic, they
were forced to implement new activities in the form of various types of business practices
to find a remedy for survival in the market. Even though management issues in enterprises
during COVID-19 began to be considered by various scientists around the world, they
mainly related to aspects of planning and forecasting new market needs [4–7]. Moreover,
these studies mainly related to strategic management issues and focused on all economic
branches, without a detailed approach to the new mobility sector. In parallel, we found
research and a literature gap indicating a combination of the recording and comparison
of the different types of practices and innovations used worldwide in urban transport
systems and new mobility companies in the case of the pandemic and the post-pandemic
reality. Therefore, we decided to perform two types of research to better understand the
new mobility practices created during the COVID-19 pandemic against the background of
local transport practices.

This work aimed to identify innovations in the form of practices implemented in
all types of new mobility services during the COVID-19 pandemic. The results allowed
the identification of both new mobility providers and transportation authority practices.
What is more, the prepared research allowed the identification of the main areas of applied
practice and of the service providers who implemented the largest number of innovations
during the pandemic. The article provides detailed guidelines for improving the conditions
of urban transportation systems in the post-lockdown period from a practical point of
view. Moreover, the list of business practices and detailed results may provide support by
outlining directions of action for operators of new mobility services who are faced with
selecting or improving business models for their post-pandemic reality. What is more,
the proposed analysis supports the process of the rapid adaptation of business models to
the new market conditions arising from the COVID-19 pandemic. The article also refers
to the forming of the innovations themselves. It analyzes in detail the various forms of
implemented practices and points to the current approaches of the new mobility industry
regarding the concept of open innovation.

The developed results refer to the markets of Europe, Asia, and America. The
article supports the management of new mobility systems in times of pandemic and
post-COVID reality.

The work is divided into six chapters. The first chapter is the introduction. The second
presents a broad literature review relating to new mobility services and business models.
The third chapter refers to the methodology of the conducted research. The fourth chapter
contains the results of the desk research and expert analyzes. The discussion and summary
are presented successively.

2. Literature Review: New Mobility Business Models

Transport mobility is defined as a society’s activity to meet transport needs [8–11]. Mo-
bility is related to all beliefs and opinions about movement [8,9]. The typical phenomenon
of mobility refers to the classic meaning of all forms of movement, such as traveling in
your own car, by walking, or transport by public transport equipped with conventional
vehicles [10]. In turn, the concept of new mobility refers to all kinds of activities leading to
balancing transport in cities and supporting economic growth, contributing to the improve-
ment of living standards of residents and other transport users, as well as the environment
protection and the development of urban and regional transport [11]. The significant
interest in new mobility services is closely related to the subject of sustainable transport.
New mobility services are based on business models that comply with assumptions of the
idea of sustainable transportation by covering three interdependent key dimensions as
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economic, environmental, and social aspects [12,13]. Moreover, the link between human
and technical resources and, at the same time, respect for natural resources, is closely
aligned with the sustainable development goals set out in the United Nations 2030 Agenda
called Sustainable Development Goals (SDGs) [14]. According to the SDGs, sustainable
mobility issues are related to [14]:

• SDG 3 on health and well-being;
• SDG 7 on affordable and clean energy;
• SDG 8 on decent work and economic growth;
• SDG 9 on resilient infrastructure and innovation;
• SDG 11 on sustainable cities and communities;
• SDG 12 on sustainable consumption and production (ending fossil fuel subsidies).

Based on the assumptions of the SDGs, the concept of new mobility is associated with
offering various forms of transport such as [15–17]:

• Electromobility and mobility using alternative fuels, including hydrogen fuels;
• Mobility-as-a-Service (MaaS)—booking of vehicles or on-demand journeys made

available through mobile applications.

Electro-mobility and the use of vehicles fueled by alternative fuels apply to urban
mobility in regard to journeys offered using public transport, individual vehicles, and vehi-
cles available for on-demand services, while MaaS describes a shift away from personally
owned transportation modes and mobility provided as a service [18]. MaaS is offered by
operators of transit network companies, among others, in the form of ride-hailing and
ride-sourcing. MaaS includes all services provided by operators such as Uber, Grab, or
myTaxi that match passengers with drivers of vehicles for hire [19].

Shared mobility services constitute a separate group of systems that allow private
users to rent a vehicle from an automated, self-rental city located in the city for a short
time [19]. This kind of rental offers vehicles such as bicycles, scooters, mopeds, and cars.
Most of them also provide vehicles powered by electric drives. The main idea of using
this type of service is to give users the possibility of renting vehicles for minutes [20].
The main advantage of shared mobility vehicles is their availability [21]. This means
that when the user wants to rent the vehicle, there is no need to contact the customer
service office or to take part in the complicated registration process [21]. Thus, the main
features of shared mobility systems can be considered to be their availability to the public
by improving transport accessibility. Shared mobility is also treated as an alternative to
owning a household vehicle, especially in economically challenging times such as the
current COVID-19 crisis. The shared mobility market is developing very quickly and is
growing in value. At the end of 2020, the global shared mobility market size was estimated
at USD 251 billion [22]. From the point of view of individual market segments, bike-sharing
services are characterized by the biggest fleet size. There are 1608 bike-sharing systems
worldwide, with 18.2 million bicycles available for users [21]. From the point of view
of car-sharing services, the fleet size reaches 332,000 vehicles are more than 23.8 million
car-sharing registered users [23,24]. It is estimated that globally by 2025, there will be
36 million users using car-sharing services [23]. Furthermore, the scooter-sharing system
market is expected to be valued at USD 300 billion to USD 500 billion in 2030 [23].

In line with the growing trend of new mobility, increasingly, operators have appeared
on the service market offering their ride-sharing and shared mobility services. Each of
these services can be provided in business-to-business, business-to-consumer, and peer-to-
peer systems. In the case of shared mobility services, we also distinguish various types
of functioning special business models. The comparison of these models is presented
in Table 1.
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Table 1. Comparison of business models in new mobility systems.

System Type
Business Models

Station-Based
(Round-Trip) One-Way Free-Floating

(Dockless)

Car-sharing × × ×
Bike-sharing × ×

Scooter-sharing ×
Moped-sharing ×

Ride-hailing ×
Ride-sharing ×
Ride-sourcing ×

Source: author’s own collaboration based on [21–31].

Users of the first type of system (station-based) can rent a vehicle at point A of a city
and are required to return that vehicle to the same location. This type of system is similar
to classic car rental or bike rental systems [24–26].

The second type of system (one-way) appears to only be related to car-sharing services.
In the one-way system, cars can be rented in point A and returned to another point within
the city defined by the operator [27]. Usually, this type of sharing is based on zones (parks)
where rented vehicles can be returned.

The third sharing type seems to be the most user-friendly. In the free-floating system,
it is possible to rent a vehicle in point A and return it to B in the city/metropolis within the
area covered by the operator [27].

Basic information related to these business models and the functioning of these new
mobility solutions is particularly important when examining the processes of implementing
various types of innovation in mobility management [28,29]. In this case, the practices
implemented during the COVID-19 pandemic and post-pandemic plans on the level of
public transportation and new mobility services, considered as innovations, were analyzed.

3. Methodology

To learn about the current COVID-19 practices in the new mobility market, two parts
of research were proposed. The first part was related to the performance of research
conducted using the desk research method and was related to the background of the
functioning of transport in selected countries during the COVID-19 pandemic. The second
part, in turn, was dedicated to the performance of expert research conducted among new
mobility operators to identify the innovations they provided during the pandemic.

Desk research (secondary study) is a method that consists of the analysis of available
data sources, including their compilation, mutual verification, and processing [32–34]. Desk
research is involved in collecting data from existing resources; hence, it is often considered
a low-cost technique [32–34]. The desk research method consists of five consecutive steps
covering the process from defining the research objective to performing the analysis. The
detailed process is presented in Figure 1.
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The desk research method is divided into internal or external research [32–34]. Addi-
tionally, its application is to answer the questions “what?”, “why?”, and “how?” [32–34].
Thanks to the use of this method, it is possible to do a wide diagnosis by obtaining reliable
data in a short time and in an economical way [32–34]. It is also a perfect tool for prelimi-
nary research into new market phenomena [35,36]. Since the coronavirus pandemic is such
a phenomenon, it was decided upon to use this methodology.

According to presented assumptions, reference was made to check what types of
practices, laws, and orders have been implemented by various countries from the Euro-
pean, Asian, and American continents concerning the functioning of transport during the
pandemic. Practices from selected world cities were included and compared to the study
referred to the first wave of the pandemic that occurred in the period up to May 2020.
Desk research analysis was proposed to check the background for the functioning of new
mobility companies.

The second part of the analysis was performed by using expert research. Expert
research is one of the key methods of foresight [37]. Initiatives of this type aim to create
medium- and long-term visions with the involvement of specialists in each field [38]—in
the case of this article, the experts would be the new mobility providers. The planning of
the research scenario and the research questions occurs thanks to the previously performed
analysis of the secondary data (desk research) [37–39].

In line with the assumptions about the “perfect” respondent, the experts in the expert
research portion were invited to the study in order to include experts with substantive
knowledge in the field of new mobility and who had the ability to cope when faced
with an uncertain extension of substantive knowledge into the future and the ability
to imagine future activities [38]. Following the assumptions regarding the minimum
number of experts, 50 representatives who were new mobility service providers were
invited to the study. The research sample size was confirmed to be statistically corrected
and representative. The minimum number of respondents Expmin was determined using
Equation (1) [40]:

Expmin = 0.5 ·
(

3
γ
+ 5

)
(1)

where: γ—denotes statistical compliance with the level of 10%.

Expmin = min. 18 experts (2)

Detailed data on the research sample are presented in Table 2.

Table 2. Respondents’ data.

System’s Type Number of Respondents Country

Car-sharing 18
China, France, Germany, Italy,

Malaysia, Poland, Singapore, Spain,
United States of America

Bike-sharing 12
Scooter-sharing 8
Moped-sharing 6
Ride-services 6

Source: author’s own collaboration.

The countries represented by the experts are consistent with the countries surveyed in
the desk research section. Moreover, the indicated countries are characterized by the high
popularity of new mobility services [41].

Due to the pandemic period, the study was conducted based on an online question-
naire. The survey was conducted using the Computer-Assisted Web Interview (CAWI)
technique. As part of the questionnaire, the main research questions were formulated,
which were:

Q1: Has your company implemented new business practices because of COVID-19?
Q2: What business areas were the practices implemented by your company related to?
Q3: How innovative were the practices implemented by your company?
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Q4: Please describe what practices have been implemented in your company.
Q5: Did the implemented practices bring profits for your company?
Q6: Do you think that the implemented practices will still be present in your company
after the end of the pandemic?

The analyses were conducted quantitatively and qualitatively. The obtained results
are presented in the following chapters.

4. Results

The obtained results were divided into two parts. The first part is related to the desk
research analysis and is presented in Section 4.1. The second part related to the use of the
expert study methodology is presented in Section 4.2.

4.1. Desk Research Analysis: Urban Transportation Situation and Mobility Practices during the
First Wave of COVID-19 Pandemic and Post-Pandemic Plans

The following sections present mobility practices, laws and orders, and the general
transport background regarding the first wave of the COVID-19 pandemic until May 2020
and post-pandemic plans. The chapter presents the results from the point of view of several
dozen selected cities from the continents of Asia, Europe, and America.

4.1.1. Selected COVID-19 Mobility Practices in Asia

COVID-19 has struck China’s public transport system. On 23 January 2020, the
central government of China imposed a lockdown on Wuhan city and other cities in Hubei
province to quarantine the center of an outbreak of coronavirus disease [42]. The lockdown
in Wuhan set the precedent for similar measures in other Chinese cities including Wenzhou,
Hangzhou, Fuzhou, Harbin, and the whole of Jiangxi [42]. Many areas across China
have implemented “closed management” ideas on a community basis. In most of the
areas where this came into effect, villages, communities, and units in most areas would
only keep one entrance and exit point open, and each household was allowed the limited
number of entrances and exits. In some places, night-time access was prohibited, effectively
a curfew, and in extreme cases, access was prohibited throughout the day [43]. In the
case of lockdowns, Chinese provinces and cities ultimately suspended transit [44–46]. As
services are restored, ridership is returning in some places but not to full levels. According
to a survey conducted by the Institute for Transportation and Development Policy in
early March in the megacity of Guangzhou, only 34% of the last underground and bus
commuters were using public transit systems, while 40% had shifted to private cars, taxis,
and ride-hailing, and the rest had resorted to walking and biking. In Hangzhou, the
provincial capital of southeastern Zhejiang province, a survey at the end of March found
that the municipal bus system had recovered 50–60% regular ridership [46]. Some buses
have introduced new guidelines regarding the distance between traveling passengers. Each
operating bus must be disinfected at least twice a day, once before leaving the depot and
once after returning, and each operating bus must be disinfected more often in key risk
areas such as routes departing from airports. Passenger temperatures are also checked
before boarding. Some city bus operators, e.g., in Beijing and Shenzhen, even encouraged
people to use identifiable payment methods such as WeChat, Alipay, or transit to payment
cards, instead of cash. These payment methods reduce the risk of exposure and help local
authorities track possible contacts and quickly inform passengers and relevant communities
if a passenger is diagnosed with COVID-19. Shanghai has put QR codes on its buses and
encourages passengers to scan and register their contact details [46].

The authorities prompted the operators to create new on-demand (on-request) bus
lines during the pandemic [46]. They are supported by mobile applications after a user’s
request to travel. Supported by mobile applications, these lines have been developed
specifically for new travel patterns. A route is created based on the initial and final location
with reserved seats for all passengers after exceeding the demand threshold. By the end
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of March, the Beijing Public Transport Group had opened 173 custom routes based on
massive surveys among companies and the public [46].

The pandemic has again aroused interest in sharing bicycles in free-floating or dock-
less systems. Importantly, before the emergence of an epidemic, this kind of system
aroused growing resentment among users and generated many problems [46]. According
to Meituan, Hello-Bike, and Didi Bike, the number of trips in Beijing increased by 120–187%
compared to before the pandemic. Moreover, the distance that users use these bicycles
for has also extended [46]. The average distance traveled by a user in Beijing increased
by approx. 3 km for a given journey, which is a model of 69% concerning the journeys
conducted before the pandemic [47]. On the other hand, a study from Nanjing shows
that the pandemic has verified the availability of some bike-sharing stations. The results
show that stations close to hospitals, health centers, and places of religion became the
most frequented [47].

The Chinese Center for Disease Control has even recommended a form of public
transport with the lowest risk of contracting a virus [46,47]. Local municipalities and
companies have also supported this trend and have taken steps to ensure the availability
and safety of shared bicycles. Meituan has taken the initiative to disinfect all bicycles on
the streets in the cities where they drive, regardless of the brand, and other companies have
followed suit [46,47].

In Singapore, amid the COVID-19 outbreak, authorities have urged commuters to
avoid nonessential travel to reduce commuter numbers on public transport [48]. Addition-
ally, all commuters who are not feeling well are advised to not use public transport [48]. All
commuters have to have a mask. Simultaneously, public transport operators have stepped
up cleaning efforts on buses, trains, MRT stations, and bus interchanges [48]. Safe distanc-
ing stickers labeled “Please do not sit here” and “Please stand here” were progressively
rolled out on all trains, train stations, buses, bus stops, and bus interchanges [48]. The main-
tenance of high hygiene standards is confirmed by the results of a survey that indicated
that only 22% of respondents living in Singapore (n = 459) stated that they would not like
to travel by public transport [48]. Furthermore, shared mobility services have been offered,
and operators ensure the highest hygiene and disinfection standards of vehicles. Moreover,
during COVID-19, Singaporean authorities noticed the need for the faster acceleration of
transport and mutual integration. Accordingly, the Singapore Mobility Challenge project
was accelerated [48].

In Taiwan, full downtime was not needed, and the pandemic had little impact on
everyday life. Additionally, the shared mobility sector is growing steadily [49]. For example,
a local scooter-sharing provider, WeMo, scored 25,000 rides per day per city, which was
higher than before the pandemic and generated 15% growth month-over-month [49].

4.1.2. Selected COVID-19 Mobility Practices in Europe

In the case of Europe and the first COVID-19 wave, Italy was a country with a vast
spectrum of coronavirus activity. Due to the disease’s spread since 12 March 2020, the
whole country was under lockdown. After a complete ban on movement and leaving the
house only in justified cases, short-term vehicle rentals are currently being restored [50,51].

Furthermore, temporary bike lines were introduced. Turin and Rome have announced
plans to retain temporary bike lanes once lockdown measures begin to be lifted [51].
Keeping these bike lanes has been proposed to cut car congestion and help people maintain
social distance.

In response to the COVID-19 outbreak, the municipality of Bologna launched the
Urban Mobility Program and sped up the implementation of its cycling network [52]. The
“Bicipolitana” network will consist of 493 km of cycle lanes integrated across the city [52].

Moreover, 10 other Italian cities also announced their post-COVID plans to improve
mobility [52]. For example, Milan announced a model to reduce car use after lockdown.
The city authorities want to introduce one of Europe’s most ambitious schemes, reallocating
street space from cars to cycling and walking, in response to the coronavirus crisis [52]. On
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the other hand, Naples, Genoa, Florence, and Bari want to launch permanent bike lanes
traffic calming areas that are restricted to car traffic areas [52]. They also want to focus on
launching more sharing mobility programs [52].

In the case of the United Kingdom, the European country with the second highest
COVID-19 victims, Britain’s Transport Minister, Grant Shapps, has admitted that the
COVID-19 pandemic has contributed to a massive increase in bicycle commuters [53]. Due
to that trend, London will accelerate creating new bike routes along major thoroughfares
and rebuilding pedestrian routes by widening the pavement to allow physical distance and
secure queuing in front of stores [53]. It is worth saying that in the United Kingdom, driving
electric scooters was prohibited, and legalization is planned after developing legislation
that would classify the scooter and its technical inspection rules [53]. It is currently planned
to accelerate these procedures to enable the development of the scooter-sharing market
in connection with plans to expand the number of cycle paths in which the state plans to
invest GBP 2 billion [53].

Moreover, Edinburgh announced an action plan for safe walking and cycling. Amongst
the proposals are street closures to vehicles, widened pavement, temporary cycle lanes,
and bus priority measures [54]. Edinburgh had already begun implementing changes to
help those making essential journeys and taking daily exercise by foot or bike to stay 2m
apart with road closures in some cities [54].

Meanwhile, Dublin is suspending loading bays and parking spaces in the Republic
of Ireland to increase social distancing space by using removable plastic separators [54].
What is more, the city launched the COVID Mobility Programme [55]. The program
addresses assumptions such as the improvement of pedestrian safety through the provision
of additional space for movement and enhanced pedestrian areas, providing safer cycling
facilities, providing additional space at many bus stops to facilitate social distancing while
waiting, accommodating a certain level of car use calibrated with other transport needs,
including possible additional parking provisions on the periphery of the city core area,
and implementing various bus route changes required to enable the roll-out of cycling and
walking measures [55].

In France, the authorities of the capital city of Paris want to create 650 km of post-
lockdown cycleways. Before the coronavirus crisis, the city had promised that every street
would become cycle-friendly by 2024 [56]. On 30 April 2020, the French government
presented a plan worth EUR 20 million to encourage cycling after lifting movement restric-
tions [32]. The goal is to prevent the massive transfer of citizens from public transport to
car transport. According to state data, over 60% of Parisians’ trips are no more than 5 km
in distance, so it is advisable to opt-out of these trips by car [56]. Under these plans is also
the removal of 72% of the city’s on-street car parking spaces [56].

In Austria, to create more space for cyclists, the authorities of Vienna decided to launch
temporary bicycle routes marked out on the streets [57].

In Belgium’s capital city, Brussels authorities have announced a suite of measures to
give pedestrians and cyclists more space in response to the COVID-19 outbreak [57].

4.1.3. Selected COVID-19 Mobility Practices in America

In the case of the United States, large metropolitan centers were particularly affected
by the COVID-19 situation. New York City will close 40 miles (64 km) of streets to cars
next month to provide more recreation opportunities and to expand pedestrians’ space to
maintain social distance [58]. The plan’s goal calls for 100 miles of open streets, primarily
near parks, as well as widened sidewalks and additional permanent bike lanes [58].

For comparison, the city of Montreal in Canada wants to completely redefine the urban
plan of the city, informed by the effects of COVID-19 [59]. As a result, Montreal is to become
a shared space open to various forms of transport, including shared mobility [59]. The
existing additional lanes or parking lots are to be converted into green public spaces [59].

On the other hand, in the case of South America, in the Colombian capital city of
Bogota, a system of additional temporary cycling routes between the western and central
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districts was briefly introduced. Bogota’s mayor decided to permanently keep bicycle
paths on the road on weekends and holidays [60]. The purpose is to help unload crowded
BRT buses and, above all, to improve the environment and to reduce air pollution in
the city [60].

Actions targeting bicycles have also been taken in Mexico. Mexico announced the
implementation of a program for eight temporary routes for bicycles and electric scooters
with a total length of 131 km, operating from 9:00 a.m. to 9:00 p.m. [61]. The proposed
system, which complements the existing network, has a radial and continuous system [61].
It consists of alternative corridors to public transport lines, serving areas with high demand
for urban travel [61].

4.2. Expert Research: Business Practices during a Pandemic in New Mobility Services

Based on the responses received from operators, a summary of the results has
been prepared.

From the point of view of the operators’ openness to implementing new business
practices due to the COVID-19, the answer was that 100% of the respondents implemented
some kind of new practice in their companies.

From the point of view of the areas to which the implemented practices belonged,
the respondents defined the areas of organization and safety. Detailed data are presented
in Figure 2.

J. Open Innov. Technol. Mark. Complex. 2021, 7, x FOR PEER REVIEW 9 of 20 
 

become a shared space open to various forms of transport, including shared mobility [59]. 
The existing additional lanes or parking lots are to be converted into green public spaces 
[59]. 

On the other hand, in the case of South America, in the Colombian capital city of 
Bogota, a system of additional temporary cycling routes between the western and central 
districts was briefly introduced. Bogota’s mayor decided to permanently keep bicycle 
paths on the road on weekends and holidays [60]. The purpose is to help unload crowded 
BRT buses and, above all, to improve the environment and to reduce air pollution in the 
city [60]. 

Actions targeting bicycles have also been taken in Mexico. Mexico announced the 
implementation of a program for eight temporary routes for bicycles and electric scooters 
with a total length of 131 km, operating from 9:00 a.m. to 9:00 p.m. [61]. The proposed 
system, which complements the existing network, has a radial and continuous system 
[61]. It consists of alternative corridors to public transport lines, serving areas with high 
demand for urban travel [61]. 

4.2. Expert Research: Business Practices during a Pandemic in New Mobility Services 
Based on the responses received from operators, a summary of the results has been 

prepared. 
From the point of view of the operators’ openness to implementing new business 

practices due to the COVID-19, the answer was that 100% of the respondents implemented 
some kind of new practice in their companies. 

From the point of view of the areas to which the implemented practices belonged, 
the respondents defined the areas of organization and safety. Detailed data are presented 
in Figure 2. 

 
Figure 2. Areas of implementation against pandemic practices in the new mobility market. 

In the case of questions regarding the innovation level of the implemented practices, 
a 7-point Likert scale was used, where respondents expressed their opinions by providing 
answers from (1) absolutely non-innovative, (2) non-innovative, (3) probably non-innova-
tive, (4) I do not know (5) probably innovative, (6) innovative, and (7) absolutely innova-
tive. Detailed data are presented in Figures 3 and 4. 

30%

70%

Management issues

Safety issues

Figure 2. Areas of implementation against pandemic practices in the new mobility market.

In the case of questions regarding the innovation level of the implemented practices, a
7-point Likert scale was used, where respondents expressed their opinions by providing an-
swers from (1) absolutely non-innovative, (2) non-innovative, (3) probably non-innovative,
(4) I do not know (5) probably innovative, (6) innovative, and (7) absolutely innovative.
Detailed data are presented in Figures 3 and 4.

In turn, the implemented practices defined by the operators were classified in terms of
aspects related to organization and management and safety areas, which were indicated by
the respondents. The results are presented in Tables 3 and 4 as well as in Figures 5 and 6.
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Table 3. Comparison of business practices in new mobility systems—management and organizational issues.

Business Organizational Practices
System’s Type

Car-Sharing Bike-Sharing Scooter-
Sharing

Moped-
Sharing

Ride-Sharing
Services

Introduction of additional zones for
system operation × × ×

Introduction of additional stations
(parking spaces) for vehicles from

the systems
×

Introduction of package services,
including long-term rentals × × × × ×

Introduction of a new type of billing
method to choose from, e.g., per
kilometer or per minute of rental

×

Free memberships for
essential workers × × × ×

Discounted rental fee × × × × ×
Source: author’s own collaboration.

Table 4. Comparison of business practices in new mobility systems—safety issues.

Business Safety Practices
System’s Type

Car-Sharing Bike-Sharing Scooter-
Sharing

Moped-
Sharing

Ride-Sharing
Services

Requirement to wear masks × ×
Requirement to wear

protective gloves × ×

Requirement to disinfect vehicles and
their equipment × × × × ×

Vehicle ozonation × ×
Need to open windows × ×

Need to provide ventilation in the
vehicle (air supply, air conditioning) × ×

Requirements for washing hands or
using sanitizer before and

after service
× × × × ×

Sharing the vehicle alone or with the
same small group only × ×

Vehicle disinfection after each user × × × × ×
Sitting requirements (as far as

possible from the driver) ×

Source: author’s own collaboration.

In the case of questions regarding the profit of the innovation level of the implemented
practices, a 7-point Likert scale was used, where respondents expressed their opinions
by providing answers from (1) absolutely not profitable, (2) not profitable, (3) probably
not profitable, (4) I do not know, (5) probably profitable, (6) profitable, and (7) absolutely
profitable. Detailed data are presented in Figures 7 and 8.



J. Open Innov. Technol. Mark. Complex. 2021, 7, 195 12 of 21

J. Open Innov. Technol. Mark. Complex. 2021, 7, x FOR PEER REVIEW 11 of 20 
 

Table 3. Comparison of business practices in new mobility systems—management and organizational issues. 

Business Organizational Practices 
System’s Type 

Car-Sharing Bike-
Sharing 

Scooter-
Sharing 

Moped-
Sharing 

Ride-Sharing 
Services 

Introduction of additional zones for system operation ×  × ×  
Introduction of additional stations (parking spaces) for vehi-

cles from the systems 
×     

Introduction of package services, including long-term rentals × × × × × 
Introduction of a new type of billing method to choose from, 

e.g., per kilometer or per minute of rental 
×     

Free memberships for essential workers × × × ×  
Discounted rental fee × × × × × 

Source: author’s own collaboration. 

 
Figure 5. Management and organizational practices from the new mobility providers point of 
view—detailed results broken down into new mobility sectors. 

Table 4. Comparison of business practices in new mobility systems—safety issues. 

Business Safety Practices 
System’s Type 

Car-Sharing Bike-Sharing Scooter-Sharing Moped-Sharing 
Ride-Sharing 

Services 
Requirement to wear masks ×    × 

Requirement to wear protective gloves ×    × 
Requirement to disinfect vehicles and their equipment × × × × × 

Vehicle ozonation ×    × 
Need to open windows ×    × 

Need to provide ventilation in the vehicle (air supply, air 
conditioning) 

×    × 

Requirements for washing hands or using sanitizer before 
and after service 

× × × × × 

Sharing the vehicle alone or with the same small group only ×    × 
Vehicle disinfection after each user × × × × × 

Sitting requirements (as far as possible from the driver)     × 
Source: author’s own collaboration. 

0 5 10 15 20

Additional zones

Additional stations

Package services

New type of billing

Free membership to essential
workers

Discounted rental fee

Number of the new mobility providers

M
an

ag
em

en
t a

nd
 o

rg
an

isa
tio

na
l p

ra
ct

ice
s

ride-sharing

moped-sharing

scooter-sharing

bike-sharing

car-sharing

Figure 5. Management and organizational practices from the new mobility providers point of view—detailed results broken
down into new mobility sectors.

J. Open Innov. Technol. Mark. Complex. 2021, 7, x FOR PEER REVIEW 12 of 20 
 

 
Figure 6. Safety practices from the new mobility providers’ point of view—detailed results broken 
down into new mobility sectors. 

In the case of questions regarding the profit of the innovation level of the imple-
mented practices, a 7-point Likert scale was used, where respondents expressed their 
opinions by providing answers from (1) absolutely not profitable, (2) not profitable, (3) 
probably not profitable, (4) I do not know, (5) probably profitable, (6) profitable, and (7) 
absolutely profitable. Detailed data are presented in Figures 7 and 8. 

 
Figure 7. Profitability level of implemented practices. 

0 2 4 6 8 10 12 14 16 18

Masks requirements

Gloves requirements

Vehicle's disinfection requirements

Vehicle ozonation

Open windows

Ventilation requirements

Washing hands requirements

Using alone

Vehicle disinfection after use

Siting requirements

Number of the new mobility providers

Sa
fe

ty
 p

ra
ct

ice
s

ride-sharing moped-sharing scooter-sharing bike-sharing car-sharing

1 2

7

1110

15

4

Absolutely not
profitable

No profitable

Probably not
profitable

I do not knowProbably  profitable

Profitable

Absolutely profitable

Figure 6. Safety practices from the new mobility providers’ point of view—detailed results broken down into new
mobility sectors.



J. Open Innov. Technol. Mark. Complex. 2021, 7, 195 13 of 21

J. Open Innov. Technol. Mark. Complex. 2021, 7, x FOR PEER REVIEW 12 of 20 
 

 
Figure 6. Safety practices from the new mobility providers’ point of view—detailed results broken 
down into new mobility sectors. 

In the case of questions regarding the profit of the innovation level of the imple-
mented practices, a 7-point Likert scale was used, where respondents expressed their 
opinions by providing answers from (1) absolutely not profitable, (2) not profitable, (3) 
probably not profitable, (4) I do not know, (5) probably profitable, (6) profitable, and (7) 
absolutely profitable. Detailed data are presented in Figures 7 and 8. 

 
Figure 7. Profitability level of implemented practices. 

0 2 4 6 8 10 12 14 16 18

Masks requirements

Gloves requirements

Vehicle's disinfection requirements

Vehicle ozonation

Open windows

Ventilation requirements

Washing hands requirements

Using alone

Vehicle disinfection after use

Siting requirements

Number of the new mobility providers

Sa
fe

ty
 p

ra
ct

ice
s

ride-sharing moped-sharing scooter-sharing bike-sharing car-sharing

1 2

7

1110

15

4

Absolutely not
profitable

No profitable

Probably not
profitable

I do not knowProbably  profitable

Profitable

Absolutely profitable

Figure 7. Profitability level of implemented practices.

J. Open Innov. Technol. Mark. Complex. 2021, 7, x FOR PEER REVIEW 13 of 20 
 

 
Figure 8. Innovation level of the implemented practices from the new mobility providers’ point of 
view—detailed results broken down into new mobility sectors. 

In the case of questions regarding the opinion of the possibility of the implemented 
practices remaining implemented after the pandemic period, a 7-point Likert scale was 
used, where the respondents expressed their opinions by providing answers from (1) ab-
solutely impossible, (2) not possible, (3) probably not possible, (4) I do not know, (5) prob-
ably possible, (6) possible, and (7) absolutely possible. Detailed data are presented in Fig-
ures 9 and 10. 

 
Figure 9. The possibility of the implemented practices remaining implemented in the new mobility 
market after the pandemic. 

0 2 4 6 8

Absolutely not profitable

No profitable

Probably not profitable

I do not know

Probably  profitable

Profitable

Absolutely profitable

Number of the new mobility providers

Op
in

io
ns

ride-sharing

moped-sharing

scooter-sharing

bike-sharing

car-sharing

0
0

7

6

10

14

13

Absolutely impossible

Impossible

Probably not possible

I do not knowProbably  possible

Possible

Absolutely possible
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broken down into new mobility sectors.

In the case of questions regarding the opinion of the possibility of the implemented
practices remaining implemented after the pandemic period, a 7-point Likert scale was
used, where the respondents expressed their opinions by providing answers from (1)
absolutely impossible, (2) not possible, (3) probably not possible, (4) I do not know, (5)
probably possible, (6) possible, and (7) absolutely possible. Detailed data are presented in
Figures 9 and 10.
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Figure 9. The possibility of the implemented practices remaining implemented in the new mobility market after
the pandemic.
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5. Discussion: Open Innovation, and Business Model Innovation

The conducted research shows that the new mobility services industry, based on
the three analyzed continents, i.e., Europe, Asia, and America, has adapted its services
to pandemic conditions. The obtained results indicate that each of the analyzed new
mobility sectors, i.e., car-sharing, bike-sharing, scooter-sharing, moped-sharing as well as
ride-sharing and ride-hailing services, have implemented practices in their activities. A
total of 70% of the implemented business practices were related to security aspects. In turn,
30% of the remaining practices concerned issues related to the appropriate approach to
business management and organizational issues during the pandemic.

From the point of view of innovativeness of the implemented practices, it can be
stated that the car-sharing and ride-sharing sectors have also implemented this type of
practice the most. The results show that over 77% of car-sharing system operators admit
that the practices that they implemented were absolutely innovative or innovative. In
turn, in the case of ride-sharing, over 30% of the respondents considered the practices
implemented during the pandemic to be absolutely innovative, and over 66% considered
the implemented practices to be innovative. Interestingly, the practices implemented by
the bike-sharing service providers were assessed as the least innovative. For over 58% of
respondents, the implemented activities were not innovative or probably not innovative. It
is worth emphasizing that no results were obtained from the respondents stating that the
implemented practices were absolutely non-innovative. It can therefore be concluded that
the pandemic situation increased the level of innovative development of enterprises in the
new mobility industry.

A detailed analysis of the implemented practices shows that most management and
organizational practices have been implemented in car-sharing systems. This means
that the operators best adapted their systems to the outbreak of the pandemic and any
restrictions that had been imposed. The implemented practices are related both to the
issue of fleet management and the appropriate relocation of the vehicles or management
of tariffs and price lists. Such results fully translate into the real market situation. For
example, one of the main car-sharing operators, Free-Now, indicated that in April 2020,
car-sharing trips decreased by 56% in Berlin and 62% in Hamburg, while the decrease
in public transport travel was over 80% [62]. Moreover, the implemented practices also
translated into increased demand after the first wave of the pandemic. In July 2020, in
Germany, there were 45% more car-sharing trips than in April 2020 [62]. For example, in
Hamburg, there were 55% more trips during this time [62]. In comparison, public transport
in Berlin only gained back 20% of passengers in the same period [62].

It is worth noting that from the organizational point of view, the practices have been
implemented by ride-sharing providers. Interestingly, market practices indicate that an
appropriate approach to pricing issues as well as performance expectancy, facilitating
conditions, and social influence are among the main factors influencing the use of ride-
sharing services during a pandemic [63]. What is more, regardless of customers, there
is also the problem of the employees of ride-sharing services. The pandemic situation
significantly limited the frequency of their courses and contributed to the problem of
widespread distrust of the industry and the phenomenon of unemployment [64]. The
results indicate a small dimension of practice in this sector of the new mobility industry,
which may certainly translate into inadequate strategic management and deficiencies in
the field of corporate social responsibility. It is worth emphasizing the need to validate
their code of conduct by ride-sharing service providers in the post-pandemic period so that
the industry can continue to develop in regard to other forms of new mobility.

When analyzing safety practices, contrary to management practices, ride-sharing
service providers have implemented the most of them. Car-sharing services came second
in the ranking. These results are related to the fact that for both services, journeys are
conducted with the use of a car. Since the car is a vehicle with a closed surface in relation to,
for example, a scooter or moped, it is important to implement various solutions enabling
increased air ventilation.
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From the point of view of individual safety practices, it should be noted that the sector
adhering the least to these practices was the bike-sharing sector. The results show that
only 25% of bike-sharing operators implemented the need to disinfect their vehicles. For
comparison, in the case of ride-sharing, it was 100%, and for car-sharing, it was over 55%.

When analyzing business practices from the point of view of profits brought to the
operators of new mobility services, it should be noted that for 38% of the entire industry,
the practices were absolutely profitable or profitable, while 20% of the respondents judged
the practices as possibly profitable. The results show that car-sharing and ride-sharing are
the most profitable practices, and bike-sharing is the least profitable.

It is also worth emphasizing that more than half of the respondents assume that
the practices implemented during the pandemic will remain in the enterprises after the
pandemic period. In this case, car-sharing and ride-sharing companies also plan to leave as
many of the currently implemented practices in place as possible. Interestingly, no results
were obtained that indicated that leaving these practices in place would be impossible or
absolutely impossible. This may indicate that the implemented practices allowed for the
verification of the current business models of the new mobility market and allowed in the
indication of which direction will transform them to a more innovative level.

Referring to the transport background in Asia, it can be concluded that in the Asian
transportation market during the COVID-19 pandemic, it was not found that complete
movement was prohibited. Governments developed some new recommendations and
guidelines, such as the pursuit of the acceleration of transport, but none of the forms of
transport were banned or mandated. Apart from Singapore, no specific programs have
been developed regarding post-pandemic mobility.

Analyzing the European transportation market during the COVID-19 pandemic, it
can be stated that European countries, only after the tested restrictions and implemented
practices, have developed various types of plans and projects regarding post-pandemic
mobility. Importantly, the proposed projects consider the limitation of the traffic caused by
individual cars and mainly focus on the creation of infrastructure for bicycles, infrastructure
for traffic calming, reshaping cities, and urban transport systems by focusing on pedestrians
as well as practices in the field of activating the use of shared mobility services and the
integration of transport services.

In turn, the American transportation market during the COVID-19 pandemic has not
developed specific formalized plans or programs as in the case of Europe. On the other
hand, it can be noticed that most of the plans in which the proposed practices come down
to focus on changing the urban plan of cities and implementing solutions that are favorable
to cyclists and pedestrians.

By linking city plans for post-pandemic periods and the practices implemented by
operators, it can be concluded that cities have given too much particular focus to user safety
practices at all. Moreover, very little attention has been paid to specific shared mobility
initiatives in government decisions. Regarding any swing of ride-sharing and moped-
sharing services, these services are completely overlooked. Furthermore, no references to
electromobility and, for example, the safe use of vehicle charging stations from the point of
view of possible future pandemics have been found. Interestingly, cities seem to mainly
focus on developing policies and plans for bicycle transport but by targeting individual
bicycle transport, not bike-sharing services. Unfortunately, when analyzing bike-sharing
practicing, it can be stated that both organizationally and in terms of safety that they were
the worst at dealing with the occurrence of pandemic conditions. In our opinion, the urban
policies and transport plans in a post-pandemic reality do not fully take into account all
forms of new mobility. We believe that city authorities did not analyze the actions taken by
the new mobility industry in detail. We believe that the plans proposed by the government
do not ensure the development and innovation of new mobility services, and we believe
that some of the plans threaten the development of the new mobility industry.

Considering the business practices of new mobility service operators implemented
during the COVID-19 pandemic as well as practices and city plans from the point of view
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of open innovation, it should be stated that the involvement in open innovation is very
insignificant. When analyzing the implemented practices in detail, it should be stated
that despite the high level of innovation, most of the implemented practices were closed
innovations. Therefore, the implemented practices do not include an advanced form of
cooperation with the external environment of enterprises. In fact, the only open innovation
was the provision of free memberships to essential workers. The conducted research proves
that the implemented practices in the new mobility industry do not have cooperation at
the levels of knowledge exchange, experience, and ideas between enterprises, competitors,
customers, and suppliers. Moreover, the discrepancies between company practices and
municipal plans are indicative of an erroneous flow of information and insufficient coop-
eration at the company-local transport authority level. In our opinion, the new mobility
industry is very distrustful. Despite many attempts to integrate transport around the world
through joint transport models or the creation of public-private partnerships (for example
in the case of rental companies co-financed by urban centers), mutual competition, not
complementarity, is still visible. At this point, it is worth emphasizing that the new mobility
industry derives from a sharing economy, and it is according to this that the principles of
openness of data, resources, and services should be the basis for functioning [65,66]. It is
worth emphasizing that in the times of the COVID-19 pandemic when the existence of all
kinds of industries is threatened, the implementation of open innovations for the benefit of
all of society is particularly important. The exchange of practices and business patterns can
allow organizations to learn from each other in terms of how to react further in the face
of an ongoing pandemic, but also in terms of how to prepare for other possible potential
crises [67]. It is therefore worth emphasizing that despite the industry’s resistance to
“sharing”, the current market situation related to the pandemic is an appropriate moment
to implement open innovations. Thanks to this, it is not only possible to survive on the
market, but also to ensure the long-term profitability of enterprises and the organization’s
resistance to unexpected crises, and that is the most important thing needed to achieve the
real and sustainable development of the industry.

6. Conclusions

In conclusion, the research conducted in this study indicated that the new mobility
industry has largely adapted its business model to the COVID-19 pandemic. The purpose
of the study was fulfilled, which proves the results that each of the analyzed new mobility
sectors have implemented business practices. Most practices focused on ensuring the
safety of their clients and around business innovations from the point of view of company
management. The research showed that the biggest changes in their models from the
organizational point of view were implemented by the car-sharing industry, and from the
safety point of view, most of the biggest changes were implemented by the ride-sharing
industry. Interestingly, the smallest number of practices was implemented by the bike-
sharing sector.

Referring to the post-pandemic plans proposed by global government authorities,
it should be emphasized that they do not translate into practices used by new mobility
industries. It should be emphasized that the proposed transport plans in their current
forms promote forms of transport that have not implemented a large number of practices in
the field of user-safety in their activities (bike-sharing). Moreover, it is also worth pointing
out that transport plans, apart from implementing the resilience vision, should also take
into account the business profitability of transport solutions. In this case, there is also
non-compliance because it was the car-sharing and ride-sharing services that obtained the
greatest profitability from the implemented activities. It is worth noting that the proposed
plans require reliable validation in terms of services provided by the industry, implemented
safety and organization practices, and the real demand for services.

Moreover, from the point of view of possible further waves of virus spread and
from the point of view related to those consequences, it is important to focus on transport
solutions that are planned to be implemented after the pandemic period. It should therefore
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focus on an appropriate integration of a transport system to a consistent striving Mobility-
as-a-System without creating the exclusion of transport, which has been enlarged over the
course of the pandemic.

The conducted research showed that even though companies created innovations in
the new mobility market, almost all of the innovations were closed innovations. Further-
more, city transport plans also fail to target the creation of fraudulent innovations. The
results indicate that both the private new mobility sector and the public transport sector
authorities do not cooperate at the levels of knowledge exchange, experiences, and ideas.
In our opinion, there is therefore much to be done in terms of developing common policies
for open innovation in new mobility concerning transport conditions.

This article provides detailed guidelines for improving the conditions of urban trans-
portation systems in the post-lockdown period from a practical point of view. Moreover,
the list of business practices and detailed results may provide support by outlining future
directions of action for operators of new mobility services who are faced with selecting
business models that are appropriate for their post-pandemic reality. What is more, the
obtained results support the process of the rapid adaptation of business models to new
market conditions arising from the COVID-19 pandemic. The article also provides a knowl-
edge base for the lack of complementarity between the single forms of transport in the
new mobility industry. It can be successfully used to convert business practices towards
open innovation.

Therefore, our work can provide significant support for researchers in the development
of their studies or assumptions for research and projects by filling the research gap that
characterizes the business innovations created in the new mobility industry during the
pandemic against the backdrop of global post-pandemic transport plans. There are some
limitations associated with this article. The materials we collected during the desk research
portion of the study come from various literature sources and data related to mobility
patterns during the COVID-19 pandemic. Despite our special efforts, some important
documents may have been omitted. On the other hand, in the case of the expert research
portion, due to the limitations related to the pandemic, we were not able to acquire answers
from more than 50 new mobility providers. This number is representative; however, in
further studies, we plan to expand our group of experts with providers from additional
countries to perform an even more complete global analysis of the new mobility market
after successive waves of the pandemic.
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