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Availability of sharing servicesin Szczecin

Abstract: The article presents the problem of implementasbaring economy services in
relation to the urban transport system. Basic mfdion related to this concept and the
principle of its operation was discussed, with igatar emphasis on economic, ecological and
social aspects. The analysis considered the gromiliegof unmanned rental shops of various
types, whose development and functioning influentles change in communication
preferences of Szczecin residents. The researchcpanpares travel times of available
vehicles on a selected test section. The preseotadusions and observations can be helpful
in modernizing current or implementing completegwninitiatives in the field of providing
modern means of transport. They are to guarantbbcpavailability in a precisely defined
area and a relatively short time of use, and asémee time be adapted to the needs of a given
agglomeration.
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Introduction

The progressing urbanization and the increase enntimber of inhabitants of large cities
create a number of transport difficulties, whiclsuie from the increased demand for the
transport of people and goods. The negative effettsar traffic affect both the natural
environment and society. They are mainly associddthe consequences of road accidents
and collisions, congestion of communication rout®s;essive use of fossil fuels, climate
warming, pollution (air, water, soil), emission wbrations and noise, and limitation of the
land area [6, 7]. The recollection of problemsspexially felt in the city centers, which are
the predominant travel destination due to admiaiste and cultural functions, as well as the
concentration of service, commercial and publiglitees. Nevertheless, for many years it has
been the most dynamically developing branch ofspart in Poland [20]. In addition to a
number of other advantages, it allows door-to-deamsport without the need to change the
means of transport, which in many cases has a k®adt on the choice of transport
preferences. There are also social factors, exgaeisshigh flexibility and adaptation to the
individual needs of the user, as well as economésprelated for example to the low price of
road access or the attractive price of vehicleshensecondary market [2]. As a result, the
implementation of the concept of sustainable dgualent, i.e. a doctrine that assumes a
balance between the aspirations of all residentduding non-motorized ones, encounters a
number of difficulties. Despite this, the desireelnsure the required balance between the
elements shaping an efficient transport system mdéaat various types of innovations are
introduced in cities. They are aimed at reducing tiumber of vehicles powered by
combustion engines in built-up areas, along witbnpsting and disseminating alternative
modes of travel. They should not only complemer #éxisting public transport and be
integrated with it but also guarantee low costsusé and maintenance in good technical
condition. One of the possibilities is the effeetimplementation of the sharing economy, i.e.
the collaborative economy or the sharing economy.
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Supporting the urban transport system with sharing services

A collaborative economy is a general term for thesumption of goods and services through
activities such as renting, swapping, or tradingy. fhis purpose, online platforms and social
networks are used, which facilitate the sharingrefources between individual entities:
suppliers (private persons, enterprises), interaredi (liaison officers), and consumers
(users) [12, 17]. The contemporary popularizatibrihes idea is therefore the result of not
only interactivity based on new technologies, bgban increase in the IT competence of
users. A special role in this process is playedheydevelopment and mass dissemination of
mobile devices that allow you to perform the regdiactivities at any place and time, without
the need to use a personal computer. This appré@ces a departure from classical
organizational models, built around the divisiomudterial and human resources, towards an
economic system based on the networking of indaisland communities [3]. However, the
collaborative economy works best in local environtegas goods are available not only in
terms of digital coverage but also purely physi€ak this reason, urban agglomerations favor
sharing consumption, given their limited space higth population density [16]. At the same
time, it is convenient from the practical pointvaéw, as it allows the introduction of various
tariff systems, tailored to the needs of an indraidcustomer.

Sharing services include public vehicles or otheeans of transport that are
automatically rented and used by users in a givea and at a specific time. Their exemplary
breakdown depending on the distance traveled septed in Figurd. It can be seen that the
market potential for common micromobility may indeuall passenger journeys shorter than 8
km [11]. Therefore, this group includes low-speeghicles, including those powered by
muscles - bicycles (so-called bike-sharing) andegtimainly electric, vehicles, which were
not included in the Act of June 20, 1997. Roadfitdaw [18], e.g. rides, skateboards, two-
wheelers, scooters, mini scooters, etc. In thealitee on the subject, it is most often referred
to as Personal Mobility Device (PAM) [4, 5]. Thelassification may, however, present some
difficulties, as they have various functions andaar of application. Despite this, in the near
future, the Ministry of Infrastructure plans to amdethe existing regulations in order to
regulate the legal status of these means of transpo
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1. Division of means of transport-sharing due toatise
Source: own study based on [11]

In the case of longer distances, scooters andacarssually taken into account, hence
their sharing systems are called scooter- and lemirgy, respectively. They take similar
forms of rentals, i.e. in the closed model, sped@iking stations are used, and in the open
model - users pick up and return vehicles anywhare within the operator's zone of
operation. Their booking and searching are caroatl using specially dedicated mobile
applications, coupled with the GPS satellite navegasignal (Global Positioning System). A
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less popular alternative is the peer-to-peer optimrwhich private car owners rent them to
selected people at a time when they do not use themselves [8].

Over the last few years, other methods of the emgnof cooperation have been
developed, and not all of them are assessed ieaalglpositive manner. An example is ride-
sourcing, a travel sharing solution. With this aggmh, the users of the internet platform offer
a ride with their own vehicle, reaping financiahleéts. On the one hand, it is an interesting
proposition that eliminates the need for solo aigyiserving the unmet demand for fast,
flexible and comfortable mobility in urban areasowtever, it should be noted that it is in
contradiction with the shaped taxi industry, wherevers are required to comply with a
number of legal regulations, e.g. complete trainamgl passing an exam, confirmation of
health qualifications (including psycho-technicasts), running a business, adapting a car,
etc. Moreover, ride-sourcing services somehow caenwéh public transport, contributing to
increasing traffic congestion during peak hourst also threaten public safety and the
consumers themselves, additionally exposed to rersparent pricing practices [10].

Transport-sharing in the metropolitan area of Szczecin

The urban structure of the city is characterizedliypolar system, oriented on both sides of
the Odra river, therefore there is a need to enaarefficient transport system between the
left and right bank of the city. As it ranks thimd Poland in terms of area, long-distance
transport is of particular importance [15]. Despitee fact that there are a number of
difficulties related to the disproportion of velactraffic in individual districts, the lack of
adaptation of the road and street network or fewlges, the demand for using public
transport has not increased for several years [l#f®reason, it would seem that such a vast
agglomeration would be an ideal basis for the dmgakent of car-sharing services.
Unfortunately, no company or association currewfffiers vehicle rental in this system. It
does not mean, however, that such attempts weremaate. At the end of 2018, the
Lithuanian operator CityBee began operating onldhbel freight market, providing a pilot of

7 Fiat Ducato vans. Their location, booking, angl dppening were possible from the level of
the mobile application, as well as payment afteréhd of the rental [26]. Nevertheless, after
a few months of operation, the zones within the iatstrative borders of Szczecin were
liquidated, and the service was completely terneitiahe probable reason for this state of
affairs should be seen in the high competition fiiaxi carriers, as well as the rich offer of
rental companies operating in a traditional way.

The above-mentioned situation is in no way improbgdhe peer-to-peer model, as
the number of offers from private persons is selecto it is difficult to treat them as a viable
alternative to other means of transport. Singlesasan be found using internet portals, e.g.
Locomoto, Mobilrent (Figure€). The necessary condition is registration in tiigtesm and
filling out a form in which the owner enters update information about his vehicle, its
parking place, and the requirements for the rdtgelf, e.g. time and cost of the service. The
whole process is convenient from the practical siglét takes place without intermediaries,
which greatly facilitates the relations between thterested parties [27]. An additional
advantage is a possibility of renting several d@assenger cars, vans) at the same time.
Therefore, it should be assumed that in the corgewys this type of formula will gain in
importance, as is the case in other Polish ciéggs, Warsaw, PozhaKrakow.
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2. Examples of private car rental offers on Mobilrent
Source: own study based on [27]

Scooter-sharing, introduced by EcoShare and Hop.i@itthe first half of 2019, is
much more popular in Szczecin. Despite the fact thase operators are completely
independent of each other, they offer similar ssEngonditions in an open model. First of all,
the return zones practically overlap with each thevering the central estates of the left-
bank part of the city. The users have at their aiap scooters with a different external
appearance, but almost identical technical paras¢fegure3, Tablel). Due to the electric
drive, these are ZEV vehicles (Zero Emission Veidhat is, emitting no pollutants from the
on-board energy source, which is in line with tlemeept of sustainable development [9].
Moreover, the activities related to their locatidmgoking, commissioning and parking are
similar, requiring the use of a specially dedicapglication (Figurel). However, it is worth
emphasizing that in the registration process a ajgie ID card should be provided, and in
the case of people born after January 19, 1995ivangl license of category AM or higher
[19].

Tab. 1. Selected technical parameters of EcoShare andJitgfscooters

Parameter Unit EcoShare Hop.City
Range km 70
Speed km/h 45
Capacity kg 150 160
Drive type - electric
Engine power W 3000
Installation voltage V 72
Battery capacity Ah 30 (lithium-ion)
Charging time h 4-6
Durability cycles 800
Type of display - liquid crystal

Source: own study based on [22, 23]
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a)

3. Electric scooters parked in the return area: aSBare, b) Hop.City
Source: own study
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4. Locating and booking scooters in applicationgE@)Share, b) Hop.City
Source: own study based on [22, 23]

At present, it is difficult to indicate which of éhrental options will be preferred by
residents in the near future. The factor deterngirpreferences may be the cost of services,
the calculation of which is summarized in TaBld aking into account the presented data, the
Hop.City offer seems to be more advantageous, sainé to the unit price per minute of
driving. An interesting idea was also to providentindy subscription fees, which the other
operator does not provide at all. Nevertheless SBace was the first company in Poland to
introduce a dual billing system that allows yourémt a scooter on the basis of a prepaid
account or a direct fee, charged for each ride faonassigned credit card [22].
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Tab. 2. Summary of costs for scooter- and bike-sharingises in Szczecin

EcoShare Hop.City Bike-S
Expense  Minute Maximum  Minute Daily City Minute
plan fee plan subscription subscription plan
Prepayment 30 zt 59 zt 20 zt
(balance) (10 2} 10zt 89zmonth —onth (10 24)
Ride 0,692z 049zt 0452t 030z  L2/2b
697t/ d 60 min
Stop 0,09zt 229 010z 0,10 i 0,10 4 -
Entry fee 3,00 zt 2,00 zt - - -
No other . 100-160 :
Bonus - costs - 20 min i 0-20 min

"~ minimum period of paid rental
Source: own study based on [21, 22, 23]

Legenda:

[ Scooter-sharing

5. Sharing service areas in Szczecin
Source: own study based on [21, 22, 23]

The oldest and definitely the most developed forilozal transport-sharing is
Szczeaiski Rower Miejski (SRM) "Bike-S". Since 2014, thgseem has been operated by the
Real Estate and Local Opportunities Company, whmbperates with the external operator
Nextbike Polska S.A. Rentals are carried out inoged model with a total of 585 vehicles
and 87 docking stations [21]. They are located ath Bides of the Odra River, mainly within
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densely populated central housing estates, whitteis unquestionable advantage (Figbye
Other reasons for the popularity of SRM among ezstisl and tourists include factors that can
be perceived in various aspects:

a) legal

- no driving license is required for adults,

- no need for additional equipment (helmet, patis),e

b) functional

- the simple registration process, possible todreied out in a convenient way for the user,
including through a mobile application, internettpf telephone contact with a consultant,
and a payment card at the terminal,

- a transparent price list of rentals, identical file normal and family tariff, in which the
charging time is divided into hourly periods, extihg the first 20 minutes of driving,

- a large selection of payment methods (traditioelgictronic),

c) useful

- easy parking at self-service terminals,

- location of docking stations near commercial a®avice buildings and public utility
buildings,

- reaching places difficult to reach for other \aés,

- minimizing the problem of traffic congestion,

- possibility of renting 2-4 bikes depending on siedected tariff,

d) safety

- safety using roads and pedestrian and bicycléesouompletely separated from traffic,
constituting the vast majority of routes intendedthis means of transport,

- keeping vehicles and terminals at docking statiorgood technical condition,

- monitoring of rentals,

- the use of anti-theft security systems,

e) ecological

- limiting the consumption of fossil fuels, becaws#y muscle strength is used to drive

- No noise, vibration, and pollution from the striewel,

- lower infrastructure wear compared to other vieisic

- development of green and recreational areas,

- promotion of a healthy lifestyle,

f) effectiveness

- 24/7, fast and convenient way to get around itye(excluding the winter period),

- complementing public transport,

- traffic calming in the very center.

g) economics

- free service on short journeys,

- cheap vehicle servicing,

- low costs of creating and maintaining road awg stfrastructure.

The presented values made the project of maintertree "Bike-S" rentals socially
acceptable and have enjoyed an avalanche of registesers since its launch. It is also an
element integrating the city transport system, althlly supported by the development of
modern technologies. An example is the Take & dmabile application, which locates all
vehicles offered as part of sharing services. Whitlgard to the closed model under
consideration, information is also presented ondibeking stations, the number of available
bicycles, free stands, and the list of fees (Fig)rd he selection can be made from the main
screen, which connects directly to the operatastsap The program also shows the nearest
public transport stops, timetables updated on alaedpasis and the time of delays, read based
on GPS satellite data. At present, it covers thgelst cities in Poland [25].
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6. "Zwierzyniecka-loops" station: a) location in thake & drive application, b) general view
Source: own study based on [25]

Comparison of available means of transport on the selected route

Measurements of travel times were carried out @n8akm long test section connecting the
central city estates located on both sides of tiea@®iver, whose starting point (A: Peasant
Battalions - Gryfiska SST) and end (B: Port Gate) were docking stati®ike- S "(figure

7). They are located at public transport stops, dewrilable to users of the surveyed means
of transport. The analysis takes into account thetson of normal and maximum traffic
volume. A rating scale from 1 (worst) to 5 (besgsvalso adopted, and then weights related to
the above criteria were determined. After assignthg number of points, the final
calculations were carried out.
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8. Traffic jam in front of the Dtugi Most during thest drive
Source: own study

The data presented in Taldeshow that the selected route was traveled thedtby a
passenger car. It was a vehicle powered by a cl&sel Meriva combustion engine, which
was rented from a private person on a peer-to-peetice. Unfortunately, the efficiency of
the main communication artery of the city, locadédahg the national road No. 10, has already
been used to a large extent. Moreover, it is lichivg the preferences for public transport,
including the separate PAT bus and tram lanes,iwpgnerates additional difficulties in front
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of the Long Bridge (Figure8). The situation is exacerbated by drivers lookiog an
alternative to Trasa Zamkowa im. Piotr Zaremba, rete@most complete paralysis of road
traffic is observed during peak hours. As a resthig test drive time, presented as the
arithmetic mean of three measurements, increased tinan 2.5 times.

Tab. 3. The results of measurements of travel time bylalvks means of transport
Travel time with

Starting Mode of Travel time without e 1 .
. : e 1 . difficulties End point
point transportation difficulties [min] [min]
A: Car 9,2 24,9
Batalionow Electric scooter 12,6 13,2 B:
Chiopskich - Tram 14,4 14,8 Brama
Gryfinska Bus 18,3 18,7 Portowa
SST Bicycle 26,1 26,1

Source: own study

Tab. 4. Assessment of connections according to the adapiilia

Travel time without Travel time with

Mode of difficulties [min] difficulties
transportation : [min] : et 1]
Points Weighted Points Weighted
average average
Car 5 1,50 2 0,60 30
Electric scooter 4 1,00 5 1,25 25
Tram 3 0,60 4 0,80 20
Bus 2 0,30 3 0,45 15
Bicycle 1 0,10 1 0,10 10
Final weighted 3.50 3.20

average (max 5)
Source: own study

The mentioned problems do not concern the useosher means of transport. In the
case of the EcoShare electric scooter, the facwmp the greatest impact on the results
obtained was the maximum speed, which accorditige@egulations in force may not exceed
45 km / h [18]. Therefore, the information provided the company's website should be
considered a marketing activity as the rental Vekigvould lose their approval certificate. It
should also be noted that at present they do nwititote an alternative for the inhabitants of
Prawobrzee, as no housing estate in this district has beeluded in the return zone. Of
course, operators assume that it can be lowerdgdydrking, loading, and servicing are only
performed within it. In this matter, bike-sharingrndgces have a definite advantage, while
people traveling the discussed distance face cdeipldifferent difficulties. They relate to
the safety of passage on the bicycle path, alonighninere are, among others: design and
execution errors (breaks in the track, obstaclethéngauge, breaks, faults caused by high
curbs), poor condition of the surface (sandines&venness, losses of asphalt and cubes)
paving, exposed manholes), inappropriate techrpeshmeters (maladjustment of traffic
lights, blurred horizontal signs). In addition, dsurse is extremely burdensome for cyclists,
as it requires overcoming very steep climbs, awgidimproperly parked cars as well as
crossing tracks and exits from the property [1, 13]
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The tracks of the Szczecin Fast Tram (SST) areragegzhfrom the road and street
network almost along the entire test route, with #éxception of the aforementioned bridge
crossing over the Oder, the so-called bottleneckakeady mentioned, the introduction of a
point PAT (along Gdaska, Energetykdéw, and Wysmkiego streets) means that public
transport vehicles use the same space, as welbesal at the same stops. As a result, their
travel times are practically in line with the tirabte, regardless of the traffic intensity (Table
4). It is worth noting that the bus communicatiotvieen the left and right bank of the city is
served only by fast lines, which is an additionatentive for travelers. Due to the above
factors, more and more drivers use the Park & Ratepark at the Hangarowa stop.

Summary

The sharing economy influenced the developmentrbém transport systems in just a few
years. The scope of its impact is very differestttee service of the same operator may be
popular in one city, while it will be withdrawn fino another. At the same time, it is difficult to
assess how the models developed today will fundtiothe future, taking into account the
constant technological progress and the changiegshand expectations of society. Partly,
they result from the expansion of the digital eaogpwhich has revolutionized virtually all
spheres of human activity, and thus the ways ottimgéhe needs of. It turns out that material
goods in the form of products are systematicallghga out of the consumer market in favor
of a specific offer addressed directly to the uger. example of this is sharing services,
ensuring efficient movement around the city, bunhelating the need to own any vehicle. In
relation to Szczecin, their further expansion isgiole and advisable, but requires the
fulfillment of a number of postulates, the most ortant of which are:

- creating separated or closed areas for the r&dd@i8M personal mobility devices,

- improving the cohesion of the existing bicycléwark and opening new sections,

- launching the "Bike-S" docking stations outsi@attal housing estates,

- extension of the return zones for electric sampteén particular to the Péinoc and
Prawobrzee districts,

- construction of further car parks ensuring cotioecowith the city infrastructure, e.g. Park &
Ride, Park & Go, Bike & Ride, etc.,

- increasing the number of open access pointsethable wireless connection to the Internet
in the Wi-Fi standard,

- making the car rental offer available in an operctlosed model and introducing amenities
for their users, e.g. using PAT, preferential pagkiees, etc.
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