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The main goal of the paper is to assess the awareness and understanding of the so-called
shared mobility among the representatives of car sharing operators and cities in one of the first
studies on this issue undertaken in Poland. We asked two groups of stakeholders in Poland —
car sharing operators (7 companies) and cities (19 entities) — about the current state and the
future of shared mobility. Research was conducted using web questionnaires between January
and April 2018. The main observations are as follows.

Firstly, public transport is one of the main areas determining citizens’ quality of life, and Polish
cities seem to realize it. While the Smart City concept and smart mobility are at an early stage
of development, city authorities search for optimal solutions increasing the quality of public
transport, including experimentation with shared mobility and car sharing.

Secondly, the car sharing market in Poland is relatively young and, taking into consideration
data from more developed car sharing markets (e.g. Germany), we can expect that it will
grow rapidly in the next years. Many entities from different backgrounds (energy companies,
car rental companies, municipal authorities) are entering the Polish shared mobility market.
Thirdly, the critical factors which will be decisive for the future development of the car shar-
ing market are: a) close cooperation between cities and operators to make different forms of
shared mobility and their accessibility more complementary, b) availability of parking spaces
dedicated to car sharing services.
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Carsharing w Polsce — perspektywa operatordw i miast
w pierwszym badaniu poréwnawczym

Glownym celem artykudu jest ocena swiadomosci i zrozumienia idei tzw. mobilnosci wspol-
dzielonej wsrod przedstawicieli operatorow carsharingu i miast w jednym z pierwszych badar
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w Polsce. Zapytalismy dwie grupy interesariuszy — operatorow carsharingu (7 firm) i przedsta-
wicieli miast (19 podmiotow) — o obecny stan i przysztos¢ mobilnosci wspotdzielonej. Bada-
nia ankietowe przeprowadzono za pomocq kwestionariuszy internetowych miedzy styczniem
a kwietniem 2018 r. Glowne obserwacje sq nastepujgce. Po pierwsze, transport publiczny jest
jednym z podstawowych obszarow decydujqcych o jakosci zycia obywateli, a polskie miasta
zdajq sobie z tego sprawe. Podczas gdy koncepcja Smart City i inteligentna mobilnosc sq
na wczesnym etapie rozwoju, wladze miasta szukajg optymalnych rozwigzar podnoszqcych
jakos¢ transportu publicznego, w tym eksperymentujq z mobilnosciq wspoldzielong i carsha-
ringiem. Po drugie, rynek carsharingu w Polsce jest stosunkowo mlody, a biorgc pod uwage
dane z bardziej rozwinigtych rynkow (np. z Niemiec), mozemy spodziewac si¢ szybkiego
Jego wzrostu w kolejnych latach. Wiele podmiotow z réznych srodowisk (firmy energetyczne,
wypozyczalnie samochodow, wladze miejskie) wkracza na rynek mobilnosci wspdtdzieloney.
Po trzecie, kluczowymi czynnikami decydujgcymi o przyszlym rozwoju rynku carsharingu
bedq: a) scista wspotpraca miedzy miastami i operatorami w celu uzupelnienia roznych form
wspolnej mobilnosci i zapewnienia ich dostgpnosci; b) dostepnosé miejsc parkingowych prze-
znaczonych dla samochodow wspaoldzielonych.

Stowa Kkluczowe: mobilno$¢ wspotdzielona, carsharing, elektromobilnosé, inteligentne

miasto, ekonomia wspoldzielenia.
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1. Introduction

The inspiration for our research interest
is provided by the increase in environmen-
tal pollution in large cities and the resulting
higher mortality rates (Jerrett et al., 2013).
Along with technological changes, urbani-
zation and concentration of population in
large agglomerations are taking place. In
2015, almost 75% of the EU population
lived in urban areas and it is expected to
reach 85% globally within the next two to
three decades.

In addition, the existing model of car use
seems to be inefficient from the point of
view of resource allocation and urban logis-
tics. For over 95% of its life cycle, a (pri-
vate) vehicle is not used but only occupies
space. According to a report produced by
the RAC Foundation on the basis of the
UK Department for Transport database,
a typical private passenger car is driven
for six hours a week and parked for the
remaining 162 hours (Bates & Leibling,
2012). Thus, an average car is only used
for 3.5% of the lifetime, and the remaining
96.5% is spent in a car park (80% at home,
16.5% off the owner’s home). These prob-
lems are becoming more and more acute,
so European governments are paying more
attention by seeking solutions such as car
sharing and electromobility, combining

them with the sustainable development
idea (Tchorek et al., 2018).

Shared mobility and car sharing, in their
roots and approach, can be treated as an
important element of how cities respond
to congestion and smog problems (Katzev,
2003). Car sharing is a service in which dif-
ferent types of engines can be used — com-
bustion, hybrid, gas and electric, although
the traditional combustion one is the most
flexible in terms of accessibility. Neverthe-
less, even if car sharing uses “traditional”
engines, its contribution to reducing conges-
tion and pollution can be positive. That is
why shared mobility is the subject of our con-
cerns. Additionally, it is also very interesting
what is the outlook for car sharing business
in the very young Polish market, where this
activity started to operate just in 2017.

There is a growing need to recognize
challenges faced by shared mobility opera-
tors and their critical role in creating shared
mobility ecosystems. The second important
stakeholder group includes local govern-
ments and authorities influencing local
mobility systems.

Considering all the above, the main goal
of the article is to assess the awareness and
understanding of the shared mobility role
in Polish cities and an in-depth analysis of
the development of car sharing services in
Poland.
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2. Research Methodology

The following paper summarizes the
results of two studies, conducted in Poland
at the beginning of 2018, that related to the
understanding of shared mobility by cities
and car sharing operators.

The first study focuses on the concept of
Smart City. Data were collected through an
online questionnaire in March and April
2018 at the Faculty of Management, Uni-
versity of Warsaw, as part of a research
project carried out for Electromobility
Poland. Nineteen municipalities filled in
the questionnaire: Bytom, Czechowice-
Dziedzice, Czgstochowa, Gdynia, Gmina
Miasta Wejherowa, Gmina Miasto EIk,
Gmina Miejska Glogéw, Gmina Miejska
Krakéw, Gmina Olsztyn, Gmina Paslek,
Grodzisk Wielkopolski, Kozienice, Mifisk
Mazowiecki, Poznan, Siemianowice Slaskie,
Sopot, Tychy, Wotomin, Wrzes$nia.

The aim of the research was to recog-
nize the attitude towards and the potential
for the implementation of the Smart City
concept and smart mobility, including areas
of shared mobility and low-emission vehi-
cles, in Polish municipalities. The respond-
ents answered 18 questions some of which
corresponded directly to the research con-
ducted on car sharing operators.

The second study focused on car shar-
ing operators. Data were collected through
an online questionnaire in January 2018
at the Faculty of Management, Univer-
sity of Warsaw. Twenty-six questionnaire
questions were answered by six companies
which represented almost the whole car
sharing market in Poland in 2017 (only
one company did not fill in the question-
naire). The companies which operated in
Poland at that time were: Traficar, Panek
CarSharing, 4mobility, Enigma (Vozilla),
Keratronik, POL-MOT Auto S.A. (Omni)
and Enspirion.

Our study on the assessment of shared
mobility stakeholders in Poland involved
a number of data collection methods, both
qualitative and quantitative. Online ques-
tionnaires and data collected thereby were
deliberated on during discussion panels and
in-depth interviews with market experts.
The online questionnaire was chosen as
a complementary data collection method
for discussion panels and interviews. The
link to the questionnaire concerning the
concept of Smart City was distributed to

contacts included in the mailing list data-
base of the Association of Polish Cities
(Zwiazek Miast Polskich). Contacts to car
sharing operators were collected from their
official websites and discussion panels.

In the paper, we also compare Poland
and Germany to show differences between
the developed German car sharing mar-
ket and the young, undeveloped Polish
one. The comparison not only shows an
early stage of development of car sharing
in Poland but also a possible direction of
its evolution. Furthermore, companies in
both countries operate in similar weather
conditions, which is an important factor for
mobility usage within cities, and customers
might share similar behaviour patterns in
many aspects.

3. Shared Mobility as Part of
the Smart (City) Mobility
Phenomenon

Contemporary cities continue develop-
ing and are becoming complex systems
whose functioning affects the quality of life
of their inhabitants (Caragliu, Del Bo, &
Nijkamp, 2011). It is especially essential in
the context of mechanization and automa-
tization of agriculture and industry, which
contributes to the migration from rural to
urban areas. Figure 1 shows changes in the
share of urban dwellers in the whole popu-
lation between 1990 and 2015 and a pre-
diction of changes in the following years.
United Nations data shows that a vast
majority of world population has lived in
urban regions since 2010; moreover, a fur-
ther dynamic growth of this indicator is
predicted.

The increase in environmental pollution,
as one of the main causes of exacerbat-
ing health problems including pulmonary
disease, is a particularly meaningful issue
(Sunyer, 2001). The solution, the same as
the answer to transformations in different
socio-economic spheres including demog-
raphy, culture and environment, requires
a new approach taking into account previ-
ous technological progress. It is especially
apparent in engineering or economic lit-
erature, additionally in areas of goal adop-
tion or political strategies. The Smart City
concept fits in the range of mentioned con-
siderations. It concerns introducing intel-
ligent solutions and improving the comfort
of residents.
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Figure 1. Percentage of population living in urban areas, 1990-2050 (forecast)
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The literature on this subject does not
seem to have one general definition of
a Smart City. Attention mostly focuses on
the aspects connected with ICT infrastruc-
ture (Roller & Waverman, 2001). A dif-
ferent view, represented by the EU and
OECD, takes into account the significance
of education and the level of human capital.
Glaeser and Berry (2006) point out that the
biggest development can be observed in cit-
ies which have educated labour resources.
The authors think, invoking the definition
proposed by Caragliu, Del Bo and Nijkamp
(2011), that a city is intelligent when invest-
ments in human capital and ICT infrastruc-
ture contribute to sustainability.

The definition of a Smart City adopted
by the authors enables identifying the areas
of city development, including environ-
ment, transport, society, standard of liv-
ing, economy and administration. They all
represent economic development based on
knowledge and concentrate on economic

Figure 2. Smart city dimensions
smart mobility
smart living
smart governance
smart people
smart economy

smart environment

1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050

Europe = = Poland

policy activities, including the support for
enterprise innovations. It is also reflected
in the Polish economy.

3.1. Smart City and Shared Mobility
Concept in Polish Cities

Strategies adopted at the central level,
just like operational programmes, affect
the functioning of cities, their develop-
ment and innovation rate. At the same
time, this process is incredibly diverse, and
it is worth drawing attention to the aspects
which are significant from a local perspec-
tive. The results of the survey carried out
by the authors on a group of 19 cities and
communes allow for identifying city devel-
opment areas which are consistent with
the Smart City concept. This analysis is
unique compared to previous research and
has a cognitive value, but, what is more, it
has become an important aspect of sharing
economy development, including car shar-
ing as a future direction.
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Source: Own survey among cities and communes (19 entities).
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The obtained results indicate that Polish
communes and cities are interested in
improving the quality of inhabitants’ life.
Despite a relatively early stage of ICT infra-
structure implementation (in comparison
to western countries), attempts at intro-
ducing the Smart City concept are visible.
The most developed area is transport and
ICT, with a 53% share. It is an essential ele-
ment of innovation development connected
with smart mobility (also car sharing). It
is worth noticing that the activities in the
area of sharing economy are dependent on
the standard of living and the measure of
progress. In the interviewees’ opinion, both
of these areas were developed within local
governments’ activities.

3.2. Shared Mobility in Cities
and Communes

Over the years, interest in sharing econ-
omy has been increasing rapidly in both
academic and business environments. Car
sharing, as mentioned, is one of the forms of
sharing economy developing on the basis of
shared usage of vehicles provided by a com-
pany. It is a more and more common idea
as we observe an increase in competitive-
ness and geographical diversification as well
as a bigger number of vehicles operating in
this business model. It also represents an
essential addition to the market offer where
taxi corporations or international compa-
nies like Uber or Taxify (Bolt) are natural
competitors.

Polish cities exhibit a high level of
awareness and responsibility, favouring in
the first place the activities related to the
development of public transport and tradi-

tional urban cycling, followed by traditional
and electric car sharing.

Figure 3 shows that an overwhelming
majority (nearly 90%) of cities and com-
munes have plans to support the develop-
ment of public transport and city bike sys-
tems. The results demonstrate that about
32% of the respondents see car sharing as
an important form of sharing economy,
meaning the Smart City concept as well,
which at the same time requires develop-
ment. Simultaneously, a vast majority of
the respondents link the development in
this area with electric vehicles. As regards
electromobility, cities and communes much
less frequently indicate the need for sup-
porting such initiatives as electric bicycles
or scooters. Here, referring to the Long-
Term National Development Strategy, we
should notice that a considerable number
of activities for supporting low-carbon
economy concentrate on public transport.
This need is approved by about 90% of
cities and communes taking part in the
research.

The development of transport and ITC
within the Smart City concept concentrates
mostly on public transport, which is one
of the main parts of the Electromobility
Development Programme and E-Bus Pro-
gramme. Therefore, car sharing can rely
on limited support from both the central
government and local governments. Nev-
ertheless, it is worth noticing that this area
and its potential were identified by the
respondents, of whom 1/3 declare pursu-
ing an active policy in this respect. At the
same time, car sharing is not perceived as
an opponent of public transport, but as its

Figure 3. Direction of development of sharing economy in cities and communes

Public transport 7
Traditional city bike 7
Traditional car sharing 7
Electric car sharing 7
Electric bike 7

Electric scooters 7

Traditional scooters 5
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Source: Own survey among cities and communes (19 entities).
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Figure 4. Factors determining the development of car sharing in cities and communes
WIYES

High availability of public transport is conducive to the
development of car sharing

Low availability of public transport is conducive to the
development of car sharing

Car sharing is a competitor to taxi and Uber

Car sharing is a supplement to public transport

Car sharing is a competitor to public transport
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Source: Own survey among cities and communes (19 entities).

complement — Figure 4. The quality and
availability of public transport also matters
as it determines a potential consumer group
for this market offer. Nonetheless, the men-
tioned factors are not major determinants
because of the competition between taxi
corporations like Uber but mostly because
of freedom to use personal cars.

3.3. Support Instruments for the
Development of Shared Mobility

Research results also show that a substan-
tial majority (about 84%) of the respondents
support the development of electromobility
or activities connected with education related
to shared mobility as reasonable, referring to
the accepted innovative policy (see Figure 6).
The authors asses that these activities are an
essential, although insufficient, instrument

of support. Because of that, different instru-
ments should accompany the information
policy, for example providing parking spots
dedicated to car sharing (53%), partial or
total fee exemptions (37%) or creating low-
emission zones (42%). Considering these
aspects may contribute to the improvement
of activities related to electromobility or the
Smart City, but it will also measurably con-
tribute to improving the quality of life of the
local community.

4. Shared Mobility and Car Sharing
Phenomenon

Shared mobility forms can be considered
in the context of sharing economy (Hein-
richs, 2013). A literature review indicates
that the multi-threaded and interdiscipli-

Figure 5. Support instruments for sharing economy proposed by cities and communes

M YES NO

Education policy about benefits of sharing
Providing parking spots for sharable vehicles
Low emission zones

Free parking spots for sharable vehicles

Restrictive policy in the city
(e.g. higher parking fees)

Driving through bus lanes

0 10

Source: Own survey among cities and communes (19 entities).
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nary approach to shared mobility is justi-
fied by the complex nature of the terms
used to describe sharing economy. Col-
laborative consumption, co-creation of value
(coproduction), and prosumption (prosum-
erism) constitute a set of categories that
are largely related to sharing economy,
also referred to as cooperation economics
and access economics (Belk, 2014; Wang &
Zhang, 2012; Pollak, 1970; Ranjar & Read,
2014). The process of sharing results from
changes in the dissemination and devel-
opment of ICT techniques, growing con-
sumer awareness, changed preferences (“to
be instead of have”, “generation Y” and
“generation Z”), commercial use of social
media and economic benefits (Wang &
Zhang, 2012; Hamari et al., 2016).

Research shows that a shared vehicle
can replace about 10 (some research, e.g.
describing German experience confirm
about 20) private cars (Shaheen et al.,
2012; Miinzel, 2017; Nijland & van Meerk-
erk, 2017). In addition, regular use of car
sharing makes some customers decide to
sell the private car, and some refrain from
buying one. Car sharing customers are
more likely to use other forms of shared
mobility and generally have more pro-envi-
ronmental attitudes (Clewlow, 2016).

In view of the above arguments, the
promotion of traditional car sharing is
justified, but the social benefit seems to
be potentially greater when using electric
vehicles. Due to numerous obstacles in the
proliferation of electric cars, car sharing
based on this type of vehicles will be imple-
mented gradually. The main importance
should be attached to a different dimen-
sion of infrastructure — parking places and
charging stations.

Analysts and experts predict that shar-
ing, along with other sectors, will signifi-
cantly determine people’s activity in mobil-
ity and production of energy (Cooper &
Timmer, 2015). We can also assume that
car sharing will affect the structure of the
automotive industry, business models con-
nected with new ways of usage, vehicle dis-
tribution and charging, urban mobility and
pollutant emissions (Fournier et al., 2015).

Based on scientific research, car shar-
ing, which can lead to eliminating up to
ten private cars in place of one shared, to
decreasing pollution and “releasing” a part
of occupied urban areas, seems to be an
important and desirable element of urban

mobility. A literature review of the Ameri-
can car sharing customers suggests that
heavy users give up (sell) their car (from
5 to 55% of users), and some (from 7 to
70%) refrain from buying one (Shaheen
et al., 2012). The results of research from
the German market indicate that a vehicle
used in city car sharing can replace even
up to 20 individual cars and reduces the
number of owned cars by 62% (Miinzel,
2017). Based on the results of research in
the Netherlands, it was confirmed that car
sharing reduces car journeys by approx.
15-20% and the car ownership rate per
household drops from 1.12 to 0.76 (Nijland
& van Meerkerk, 2017).

4.1. Car Sharing as a Business Model of
the Sustainable Mobility Ecosystem?

As arule, car sharing is a service in which
different types of cars can be used: diesel,
gasoline, hybrid, gas and electric, and so
it is in practice. However, low availability
of charging infrastructure makes electric
vehicles less convenient and even in more
advanced countries and markets, electric
car sharing is very rare because combustion
engine offers much more flexibility of use
(Tchorek et al., 2018).

It seems that the introduction of car
sharing, especially based on the electric
vehicle fleet, will increase the use of various
information and communication technolo-
gies and can significantly affect transport
system efficiency in agglomerations and
minimize related burdens (air pollution,
noise, fewer accidents, etc.).

The electric vehicle use is easier to pop-
ularize through car fleets thanks to more
efficient cost (use and maintenance) and
charging infrastructure management. Car
sharing is undoubtedly a fleet-based sys-
tem, although it is specific in many respects.
For example, the so-called free float model,
which is most convenient for the consumer,
may result in accidental dispersion of vehi-
cles, requiring their relocation.

Electric car fleet operators seem to be
more likely to overcome a major barrier
to the popularization of electric vehicles
among consumers, namely the price. Even
with a still higher price of electric vehicles,
the car sharing service does not have to be
much more expensive since the cost of buy-
ing/hiring a vehicle is divided among more
users and the vehicle operation is more
optimal than in the case of many individual
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users. A lesser need to pass the higher cost
of buying a car to a consumer of car shar-
ing services may result from the opportu-
nities offered by cheaper energy prices at
night and energy use or resale to the power
grid during the day. It can be expected that
a considerable potential for stabilizing the
power grid will be an effect of the use of
electric fleet vehicles, also using renewable
energy sources (Tchorek et al., 2018).

The charging infrastructure is a critical
factor for the functioning of the electromo-
bility market and an element of value crea-
tion for and by the customer. An electric
vehicle uses ICT infrastructure and electri-
cal charging infrastructure. The ICT infra-
structure ensures G2V and V2G energy
transfer, current information about avail-
able charging stations, bidirectional com-
munication between the vehicle and the
monitoring station. A necessary element of
the infrastructure is a smart grid enabling
communication between all actors in the
energy sector. It fosters energy efficiency
and integrates dispersed energy sources.

4.2. Car Sharing Operators Market
Research in Poland — How Far to
the German Benchmark?

Between January and April 2018, we
conducted an on-line survey and in-depth
interviews among Polish car sharing opera-
tors and collected data related to the
market potential. Data referred to 2017.
This allowed for defining sharing operator
characteristics. What is interesting, sharing
operators have very different origins.

In terms of the core business activity,
traditional car rental is most similar to
car sharing. Therefore, two biggest tradi-
tional car rental players— Traficar (present
in 5 cities with the highest number of
available cars — combustion engine) and
PANEK CarSharing (hybrid engine) have
entered the car sharing market. The sec-
ond group of companies comprises IT firms
— Keratronic and Enigma, which offer the
software dedicated to mobility services. In
2018, a Warsaw-based retail energy opera-
tor (Innogy) tested the services of electric
car sharing in cooperation with Keratronic.
A technological (owned by energy distribu-
tor ENERGA) company — Enspiron — con-
ducted a pilot project using car sharing in
business-to-business relations within a sta-
tionary system in a very strict localization
in Tricity. 4mobility (listed on the stock

exchange) has also its own specificity and is
an important operator which was involved
deeply in cooperation with car produc-
ers — BMW and Hyundai. At the end of
2017, in Wroclaw, an electric car sharing
service (Vozilla) was launched, accompa-
nied by a unique formula of private-public
partnership. The main motivation of the IT
partner, namely ENIGMA (located in War-
saw), was to promote IT solutions offered
by the company.

The biggest Polish car sharing company
Traficar had more than 1100 cars. Generally,
car sharing was available in five Polish cities
(including Tricity) and the total number of
cars was around 2000. The number of regis-
tered users reached the level of 90 000. The
total number of operators in Poland during
the survey was seven companies.

While companies’ diversification should
be seen as a promising, a comparison to
Germany (more than 160 operators are
present in more than 600 cities, 2 million
registered users) confirms the infancy stage
of the market development in Poland (car
sharing started to develop in Poland in 2017
and 30 years ago in Germany) —see Table 1.

The car sharing market in Germany is
much more developed than in Poland. An
average age of operator companies in every
system in significantly bigger. Cooperative
system companies have been operating on
the market for an average of 13.3 years,
roundtrip system companies for an average
of 10.4 years, one-way system for an average
of 4.8 years and peer to peer for an average
of 5.7 years.

Similar to Poland, most German opera-
tors derive from car rental companies or car
manufacturers. A difference is in the type of
used systems. While Polish market is domi-
nated by free-floating car sharing, in Ger-
many the market is much more diversified.

What is very important (and what prob-
ably enabled many companies to operate
on the German market), operators in Ger-
many cooperate with local authorities and
public transport companies much more
often than the ones in Poland. Depending
on a type of used system, the percentage of
companies which are in a partnership with
public entities vary from 24% (coopera-
tive type) to even 100% (one-way system).
Polish operators declared very small inter-
est in cooperation from public institutions
and it might be one of the main obstacles to
car sharing market development.
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Table 1. Characteristics of car sharing business models in Germany

14% national
9% international

2 international

Business model Type 1 cooperatives Type 2 B2C roundtrip Type 3 B2C one-way Type 4 P2P
Number of firms 51 43 4 3
Average age 13.3 10.4 4.8 5.7
Average number of cities 1.2 7.2 35 n/a*
served
Average size of cities served | 39,966 229,823 1,669,684 n/a
Value proposition
Trip type Roundtrip Roundtrip One-way Roundtrip
12% roundtrip and OW
(mostly experiments)
Membership span One city 77% one city 2 one city International

Fleet ownership

Fleet owned by provider

Cars owned privately

Fleet variety

Varying car models (if # of cars >1)

91% varying models

75% one-car model

Varying models

Value network

Owner background

Non-incumbent

88% non-incumbent
12% incumbent

75% incumbent owner

Car sharing startups

car sharing startups

74% car sharing startups

4 utility

3 car rental

2 car manufacturer

1 car dealer, 1 rail operator

1 car manufacturer

2 car manufacturer/car
rental joint ventures
1 car sharing startup

All car sharing startups

Partners

12% public transit
24% city-related partners™

42% public transit
40% city-related partners
19% car-related partners™”

100% public transit
50% city-related partners
50% car-related partners

1 city-related partner

Value capture

Profit

Not-for-profit

For-profit

Fee structure

2/3 registration fee
78% monthly fee

64% registration fee
64% monthly fee

100% registration fee
100% no monthly fee

No registration fee
No monthly fee

T 29 (67) 8102/T dpuappy 1 vipnys

Hourly fee 93% hour fee 100% minute fee Hourly or part-day/day prices

n/a” — P2P carsharing is offered all over Germany, since a private car owner in any location can register his or her car on the platform. Therefore no precise data is
collected on the number of cities where P2P carsharing is offered.

city-related partners™ — City-related partners include municipalities, local utilities, building associations.

car-related partners”™” — Car-related partners include car dealers, car leasing companies, car rental companies.

n/a — not available.

Source: Munzel et al. (2017).




5. Car Sharing Companies
in Poland in 2017

First car sharing companies started
operating in Poland before 2017, but since
the second quarter of 2017 we have been
observing a rapid growth of the shared
mobility market. At the end of 2017, there
were almost 2000 vehicles used in car shar-
ing systems in Poland. The biggest player
on the market, Traficar, had a volume
market share of 57.28% (1106 cars). Two

operators took equal second place: Panek
CarSharing and 4mobility used 300 cars
each in their car sharing systems (see

Table 2).

Most of the cars used by car sharing
operators were powered by internal com-
bustion engines. Electric cars represented
9.75% of all vehicles (159 out of 1631),
hybrid cars 21.46% (350), internal combus-
tion cars 68.79% (1122). 4mobility vehicles
were not included in this calculation due to
the lack of information (see Table 3).

Table 2. Number of vehicles in car sharing systems in Poland (end of 2017)

Name of car sharing operator Number (?f cars in car Volume market share

sharing fleet (%)
Traficar 1106 57.28
Panek CarSharing 300 15.54
4mobility 300" 15.54
Enigma (Vozilla) 150 7.77
Keratronik 50 2.59
POL-MOT Auto S.A. (Omni) 16 0.83
Enspirion 9 0.47
Total 1931

“ Data extracted from the operator’s site: www.4mobility.pl not the survey. 4mobility refused to be
surveyed during our research.

Source: Own calculation based on data collected through a questionnaire.

Table 3. Models of cars used by car sharing operators

Name of operator

Drive type

Models of used vehicles

CITY/stationary/free-
-floating

Internal combustion

Opel Corsa, Renault Clio,

Warszawa, Poznan,

Auto S.A. (Omni)

engine

Octavia

Traficar . Wroctaw, Trojmiasto;
engine Renault Kangoo .
Free-floating
Panek CarSharing | Hybrid Toyota Yaris Warszawa; Free-floating
Amobility* Internal combustion | Hyundai i30, BMW 1, Warszawa; Free-floating
Y engine, electric BMW 3, MINIL, BMW i3

Enigma (Vozilla) | Electric Nissan Leaf, Nissan e-NV200 | Wroctaw; Free-floating

. . . Toyota Yaris, Renault Zoe, | Poznan; Free-floating
Keratronik Hybrid, Electric Nissan Leaf, BMW i3
POL-MOT Internal combustion | Skoda: Citigo, Fabia, Rapid, | Warszawa; Stationary

Enspirion

Electric

Nissan Leaf, VW E-Golf,
Renault Zoe, VW E-Up

Gdansk; Stationary

* Data extracted from the operator’s site: www.4mobility.pl not the survey. 4mobility refused to be
surveyed during our research.

Source: On-line research questionnaire and data extracted from an operator’s site.
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In 2017, the biggest number of car sharing
vehicles was available for customers in War-
saw. The following table shows a full clas-
sification of car sharing vehicles available in
particular Polish cities in 2017 (see Table 4).

Table 4. Number of car sharing vehicles available
in particular Polish cities

City Number of sharable cars in 2017
Warszawa 916
Krakow 306
Wroctaw 300
Tricity 209
Poznan 200

* The table includes 4mobility vehicles.

Source: On-line research questionnaire and data
extracted from an operator’s site.

During our research at the beginning of
2018, four out of seven operators declared
their plans to increase the number of cars
in their fleets in the following year. The
companies fulfilled their plans, making
more than 1100 new cars available in car
sharing systems.

5.1. Users, Pricing and Public Transport
Complementarity

At the end of 2017, the total number of
registered users in all car sharing systems in
Poland was 91 849. That gives an average of
51.31 registered users per one car sharing
vehicle (the calculation does not include
4mobility users).

Trips in free-floating systems were much
shorter, but also more frequent. An aver-
age number of trips in a week per one
vehicle was equal to 15.5, an average trip
took 16 minutes and was 6.5 kilometres
long. Each vehicle in stationary systems was
rented on average three times a week, an
average journey took 12.5 hours and was
72.5 kilometres long (compare Table 5).

In comparison to the mature car sharing
market in Germany (first system started
operating in 19882), these numbers do not
look impressive. Data for the same period
of time (1 Jan. 20183) shows that at the
end of 2017 there were 2 110 000 registered
users in Germany and 17 950 car sharing
vehicles, of which 10 050 were used in sta-
tionary systems and 7 900 in free-floating
systems.

Payment systems in Poland are differ-
ent from the ones encountered in most
European countries. In Poland, operators
charge for both the time spent in a car
(minutes) and the distance covered (kilo-
metres) — compare Table 6.

Table 6. Average prices of car sharing services in
Poland and Germany

Poland

Average price per

. - PLN 0.54 = EUR 0.13"
minute of driving

Average price per

. PLN 0.64 = EUR 0.15
kilometre

Average price per

X - PLN 0.17 = EUR 0.04
minute of parking

Germany

Price per minute of
driving in Germany
(as exemplified by
the market leader
Car2go)

“ EUR 1 = PLN 4.3105, data from the National
Bank of Poland as at 18 Aug. 2018.

EUR 0.26-0.34

Source: Own calculation based on data collec-
ted through a questionnaire. Data extracted from
Car2go website.

The tariff per minute differs also when
the car is parked during our rental time (stop
over) and when we are driving. The aver-
age price per minute of driving is PLN 0.54,

Table 5. Use of vehicles in free-floating and stationary systems at the end of 2017

Average number of trips Average time Average distance
in a week per vehicle of one trip of one trip
Stationary car sharing 3 12.5 hours 72.5 km
Free-floating car sharing 15.5 16 minutes 6.5 km

Four companies were included in the calculation. Stationary systems from Enspirion and POL-MOT
Auto S.A., free-floating systems from Enigma and Panek CarSharing.

Source: Own calculation based on data collected through a questionnaire.
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the average price per minute of parking
stands at PLN 0.17, and the average price
per kilometre covered is PLN 0.64. In other
European countries, for example Germany,
most companies charge their customers
only for the time spent in a car (minutes).
For the sake of comparison, prices in Ger-
many range from EUR 0.26 to EUR 0.34
per minute of rent (in the case of the big-
gest car sharing company on the market
Car2go). The operator also charges an extra
EUR 0.29 per every additional kilometre
over 200 km*.

5.2. Target Group

Who is in the target group of car sharing
operators and to whom do operators offer
their services in Poland? Almost all com-
panies chose people who are young and
who do not own a private car as the main
target group of their services (five out of
six operators). Three out of six operators
marked also people who use public trans-
port (for whom car sharing could be a com-
plementary mobility service). None of the
respondents marked customers who expect
comfort and prestige. However, there are
companies which offer their services to cus-
tomers who expect prestige brands and who
are ready to pay more for such a service.
On the Polish market, 4mobility offers their
BMW and MINI vehicles to this group of
customers.

In the opinion of the respondents, car
sharing services are complementary to pub-

lic transport. All operators agreed with this
statement. Interestingly, half of the opera-
tors consider their services as competition
to Uber and taxis, and the other half think
exactly the opposite.

5.3. Programmes of Permanent
Cooperation With Clients
and Other Stakeholders

Beside offering services to individual
customers, the operators permanently
cooperate with institutional clients. Five out
of six companies engage in lasting coopera-
tion with institutional clients, including for
instance developers, real estate manage-
ment companies or insurance companies.
In the last case, car sharing operators offer
for example access to car sharing vehicles
instead of replacement cars in the case of
insurance companies.

Table 7. Programmes of cooperation between car
sharing operators and other stakeholders

Institutional
customers

5 out of 6 car sharing
operators

Developers and real
estate management

4 out of 6 car sharing
operators

3 out of 6 car sharing

Insurance companies
operators

1 out of 6 car sharing

Parking operators operators

Source: On-line research questionnaire.

Figure 6. Target groups to which operators offer their services

Young people (students, young graduates)

People who do not own a private car

People who need sharing mobility services because |
of the lack of connections in the public transport...
People who have a private car but use it mostly for
long travels outside the city

Other

People with a pro-environmental attitude

People who expect comfort and prestige

0 1 2 3 4 5 6
The scale describes the number of answers out of six operators.
Source: On-line research questionnaire.
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6. Challenges to the Growth
of Car Sharing in Poland

What are the biggest obstacles to the
growth of car sharing in Poland in the opin-
ion of operators? The lack of awareness
of the existence of such services among
clients and the absence of coherent city
policies regarding the promotion of shar-
ing mobility. Both answers were selected
by four out of six operators. Half of the
respondents chose also the answer that
city policies regarding the use of private
cars (fees for parking, low-emission zones)
are too liberal. Answers to the question
about the biggest obstacle to the growth
of the respondent’s company were quite
predictable. First and foremost, the opera-
tors chose the lack of adequate legal reg-
ulations. The new type of service on the
Polish mobility market calls for imple-
menting dedicated regulations. That is
what operators expect to change in the
near future. The second most frequently
selected response concerned administra-
tive barriers, and the third one — financial
constraints.

Car sharing is not the only form of shar-
ing mobility whose popularity has been
growing recently. All the operators indi-
cated that scooter sharing companies, Uber
and taxis also operate in the cities where
car sharing is available. Bike sharing was
indicated by five out of six companies. The
sharing mobility market in Poland will prob-
ably grow rapidly in the next years. All the
operators were positively disposed toward

the prospects for the development of car
sharing in Poland. Five out of six companies
assessed these prospects as good, one com-
pany as very good.

6.1. Electric Vehicles in the Car Sharing
Fleet, the Optimal Electric Car

Four out of six operators provided
a positive answer to the question whether
they were planning to add electric vehicles
to their fleet in the near future. What is an
optimal electric car for car sharing? All the
operators are of the same opinion: vehicles
should have seats for four passengers and
be adapted to short and frequent journeys.
Meanwhile, many companies around the
world are introducing small electric two-
seater cars, which is a rational approach
keeping in mind the main aims of car shar-
ing: trying to decrease the traffic in cities
and making them less polluted (and energy
efficient). There certainly are situations
where bigger cars in car sharing systems
have their advantages, and probably the
best solution is to diversify the fleet, but for
the time being the interviewed operators in
Poland do not consider adding small cars to
their offer. What is the optimal/sufficient
range of an electric car sharing vehicle?
The most popular answer was 200-300 kilo-
metres (four out of six operators), although
some of the companies are ready to use
electric cars with a smaller range under cer-
tain conditions (vehicles would have to be
equipped with a battery swapping system or
clients would have to take responsibility for
charging the vehicles).

Figure 7. Optimal range of an EV in a car sharing system

200-300 km

300-500 km

Up to 100 km with the option of battery swapping |
Up to 100 km if customers charge the vehicle
100-150 km

150-200 km

up to 100 km

Source: On-line research questionnaire.
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6.2. The Charging Infrastructure Is the
Main Problem for Electric Vehicles

There are a few barriers to using electric
cars in sharing systems today as electric vehi-
cles have just started gaining on popularity
(the trend is more and more visible). As
the most significant barriers, the car sharing
operators in Poland chose the lack of charg-
ing infrastructure, high prices of vehicles
and their small range. None of the compa-
nies is afraid of little interest in electric cars
among its customers, or of a decline in the
value of the cars (due to the ageing of the
battery, the cost of which represents a sub-
stantial portion of the cost of the whole car).
These obstacles could be overcome by local
authorities. The operators are of the opinion
that in order to help popularize shared elec-
tric vehicles, it would be best to develop fast
charging infrastructure and provide dedi-
cated conveniences for using such cars in the
city (for example dedicated parking spaces,
free-of-charge parking in city centres, access
to bus lanes or low-emission zones). All the
companies (six out of six) share both these
opinions. The second most popular answer
was gaining access from local authorities
to parking with charging infrastructure at
night, for instance Park&Ride ones (parking
located at the city border, often acting as
a transport hub, which allows switching from
cars to other means of transport — under-
ground, trams, buses).

Concerns about using electric vehicles
in car sharing systems and expectations of
support from the authorities do not mean
that there is currently no cooperation
between these entities. Some of the opera-
tors declared gaining access to free parking
spots, collaborative promotion of shared
mobility or development of charging infra-
structure for EVs. On the other hand, one
of the operators declared no cooperation
at all, or even aversion of local authorities
to any form of big ventures. The operators
mentioned the inclusion of car sharing in
public transport as a form of cooperation
which could increase the promotion and
exploitation of car sharing services in the
future.

7. Changes on the Car Sharing
Market in 2019 — A Short Update
(May 2019)

Since the beginning of 2018 (date of col-
lected data for research purposes), the car

sharing market in Poland has been growing
as predicted. The biggest companies have
added new cars to their fleets and started
offering their services in subsequent cit-
ies. We have seen new companies enter the
market as well.

In May 2019, the biggest Polish car shar-
ing operator Traficar pursued its business in
seven cities (Krakow, Warszawa, Wroclaw,
Poznan, Bydgoszcz, Lublin, £.6dZ) and two
agglomerations (Tricity, Silesia). In Janu-
ary 2019, the company had 1705 cars in
its fleet, and in March 2019, the number
of registered users reached 200 000.> From
August 2018 to January 2019, Traficar
tested also the electric Renault Zoe.

In May 2019, Panek CarSharing has
a fleet of 1112 cars (Toyota Yaris, Toyota
Corolla, 10 two-seat electric Smarts and
one vintage Polonez Caro). The company
operates in Warsaw and Lublin.

4mobility extended its business to cover
Poznan and, besides BMW and Hyundai,
now also offers a few Audi models.6 Two
companies included in the 2018 research
have discontinued their operations. After
the project’s trial period, Omni car shar-
ing (POL-MOT Auto S.A.) and Enspirion
decided to leave the market.

In April 2019, the Polish energy com-
pany PGE Polska Grupa Energetyczna S.A.
bought 82% of 4mobility shares and
announced a plan to change the fleet to an
electric one. Earlier in 2018, PGE started
its own experimental electric car sharing
platform in Siedlce.

As predicted, the energy sector is inter-
ested in the shared mobility market. Besides
PGE, two other big companies have started
their car sharing platforms. Tauron Polska
Energia operates in Katowice, and Innogy
Polska S.A. has set up the company Inno-
gyGO!, which has the biggest electric car
sharing fleet in Poland and the third biggest
in Europe (500 electric BMWs i3)7.

Other companies have entered the mar-
ket as well, for example: EasyShare with
the hybrid Toyota Yaris in Poznan and
1.6dz, Click2go, which is the fourth com-
pany operating in Poznan (and uses hybrid
Toyota Yaris as well), GoGet operating
in Wroctaw and MiiMove operating in
Tricity.

Since the end of 2017, the Polish car
sharing market has been growing rapidly.
In May 2019, two biggest companies (Tra-
ficar and Panek CarSharing) have more
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cars in their fleet (2817) than all the com-
panies on the market in 2017 (1931). The
most significant trend of 2019 is offering
low-emission vehicles, and it will probably
continue in the years to come.

8. Conclusions

Our study was dedicated to car sharing
operators’ and cities” attitude to shared
mobility and it was the first research in
such a scale conducted in Poland. For this
reason, the data is unique.

Results of our research indicate that
although the Polish car sharing market is
relatively small compared to Germany, its
perspectives are very favourable. This is
evidenced by the rapidly growing number
of operators and the car fleet. This is obvi-
ously a feature of a young market, but
a very fast growth rate and susceptibility to
new technological solutions and enablers
(i.e. electric cars) show the real potential of
the Polish market. In the markets of emerg-
ing countries, changes take place much
faster and it is easy to omit transitional
stages. Therefore, there are already oper-
ators in Poland focused only on electric
vehicles. However, as shown by the results
of our research, all respondents are inter-
ested in the exchange (as least some part)
of fleets to electric cars.

From the car sharing operators’ perspec-
tive, we observed huge interest in offering
car sharing services and dynamic changes in
the market. What is also interesting, the car
sharing service is becoming popular among
Polish customers and more than 90 000
users were registered at the end of 2017.
The main challenge for the companies’
development is still the lack of customer
awareness of car sharing services availabil-
ity and the lack of dedicated parking slots.

The conclusions of the car sharing oper-
ators survey are confirmed and reinforced
by the city survey results. From the cities
perspective, local governments recognize
the need for innovative solutions matching
the Smart City concept including shared
mobility. Despite the identification of car
sharing as a potential source of develop-
ment, public transport or city bicycles are
the main active steps taken. Such approach
is good and desirable, because public trans-
port is one of the main areas determining
citizens’ quality of life, but the problem

is that cities develop public transport in
a way which still does not take into account
chances and opportunities given by shared
mobility.

According to our view, the key success
factors on the car sharing market and in
the implementation of the Smart City con-
cept will be the skilful cooperation of car
sharing operators and local authorities,
which should be placed in strategies of both
actors. For example, advanced forms of
cooperation between operators and cities
are needed in order to ensure complemen-
tarity of public transport and car sharing.
We also concluded that it is reasonable to
pay much more attention to the availability
of dedicated parking slots.

Endnotes

L We are very grateful to the Electromobility
Poland company for the support, help and com-
ments during our research survey. We would
also like to thank the Association of Polish
Cities (Zwiazek Miast Polskich) and represen-
tatives of car sharing companies and represen-
tatives of local authorities for their participation
in the survey and for support.

2 www.carsharing.de/1988-werden-deutschland-
professionell-autos-geteilt-0.

3 www.carsharing.de/presse/fotos/zahlen-daten/
carsharing-deutschland-fahrberechtigte-fah-
rzeuge-0.

4 www.car2go.com/DE/en/#156129.

5 www.media.traficar.pl/53276-traficar-w-liczba-
ch-infografika, access on 25.05.2019.

6 www.4mobility.pl/#nasze-auta, access on
17.08.2018.

7 www.money.pl/gielda/innogy-polska-uruchamia-
w-warszawie-elektryczny-car-sharing-innogy-go-
6366005592197249a.html, access on 25.05.2019.
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