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Abstract

:

New, shared mobility modes, including dockless e-scooters and e-bikes, were recently introduced to many cities around the world. The aim of this article is to determine the differences between the users of e-bike sharing, and e-scooter sharing systems, and the characteristics of their travel behaviour. This study is based on the survey of the citizens of Tricity in northern Poland. We find that e-bicycles are predominantly used as first and last mile transport and to commute directly to various places of interest, whereas e-scooters are more often used for leisure rides. Survey respondents that adopted shared micromobility are generally young, and e-scooter users are on average younger than e-bike users. Although all shared vehicles in Tricity are electrically assisted, this did not allow for the elimination of the gender gap, or help retired and disabled people in the adoption of shared micromobility services. We have also identified factors discouraging people from the usage of e-bike and e-scooter sharing and found them to be different for both types of services. Finally, we investigated the issue of using shared e-bikes for urban logistics.
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1. Introduction


Throughout the world, cities have adopted bike sharing services to their transportation systems to ease problems arising from the use of private cars. Recently, new means of micromobility appeared in the city streets. Companies providing dockless, electrically-assisted scooter (e-scooter) sharing services introduced their offer to over 100 cities in the USA [1] and many other municipalities all over the world. Gradually bike sharing operators enrich their fleets with electrically assisted bicycles (e-bikes). Various types of personal transporters can be purchased or rented in most of the big cities around the world. Urban planners and municipal authorities need to consider the needs of this new type of micromobility user when they are developing infrastructure and creating new policies for these transportation modes. To successfully perform these tasks, they need to know the characteristics of these new groups of people, their travel patterns, needs and motives of their actions. Thus, our study has been conducted to give an outline of these characteristics and show similarities and differences between e-scooter sharing and e-bike sharing systems. It was also necessary to indicate if these services are substitutes or complementary services, and what should be interesting from operators’ and municipal authorities’ perspectives. We have also discussed the theoretical background on the potential of micromobility shared services for cargo transport—this could improve sustainable urban logistics.



The aim of our study was to determine the differences between the users of e-bike sharing, and e-scooter sharing systems, and the characteristics of their travel behaviour. We have also investigated what discourages citizens from the wider use of electric micromobility sharing systems and discussed the problem of integrating electric bike sharing systems (BSS) with cargo-friendly solutions. Identification of these factors may be useful not only for local, but for all operators and transport policy makers who want to organise micromobility systems in cities accordingly to users’ preferences. This is also interesting from the municipal authorities’ perspective, due to their role in organising entirety of public transportation systems which nowadays are facing the challenge of integration with micromobility services.



Two types of personal light electric vehicles sharing systems were introduced to the market of Metropolitan Area Gdansk Gdynia Sopot (informally called “Tricity”) in 2019. The first one was a public bike sharing system (BSS) called MEVO, equipped with the fleet of 1224 e-bikes, funded by the metropolitan authorities. The second type comprised e-scooter sharing systems provided by three private competing companies. At that time, no solutions supporting cargo transport and integrated with micromobility services were implemented. Tricity was the only metropolitan area in Europe in which the only BSS introduced was electric, and did not include any conventional bikes. That gave us unique opportunity to compare the behaviour of users of shared e-bikes with shared e-scooters in the same environment.




2. Literature Review


Shared micromobility services, including electric bicycles and scooters, have significant impact on passengers’ travel decisions and behaviour. They are considered as convenient modes of transportation, especially when they are dockless and electrically assisted [2,3]. There are several studies focusing on micromobility and its potential to support first and last mile connectivity with public transport [4,5,6,7,8]. Growing accessibility of shared micromobility services is supporting municipal authorities in overcoming problems affecting urbanised areas. These problems are external transportation costs, traffic congestion, air pollution, space occupation (by cars) and car accidents [9,10,11,12]. Using shared e-scooters and e-bikes as a tool to achieve sustainable urban transportation requires making them available to as many social groups as possible. Improvements in BSS, such as cargo-bikes and bicycle trailers that may be provided by operators, fit into the concept of low carbon city logistics and are seen as an effective tool in overcoming transportation problems in urbanised areas [13].



There are few scientific publications investigating the usage of a shared e-scooter as it is an emerging type of micromobility service. A research report on the adoption of e-scooters published by Populus [14] shows that 70% of citizens of major cities in the U.S. express positive attitude towards this type of micromobility. Moreover, the study suggests shared electric scooters to be more easily adopted by women than regular bike sharing services, which may help to reduce the existing gender gap in shared micromobility usage in general. The gender gap has been also described by Akar et al. [15], Murphy and Usher [16]. Results from the survey in the city of Tempe (Arizona, US) on the University staff show that e-scooters were used by 36% of the respondents and are seen as a convenient mode of transportation compared to walking (especially in high temperatures typical of the Arizona climate). The same study shows that there are demographic differences in factors that discourage people from using e-scooters. Women are much more concerned about traffic safety issues than men, and African-American and non-white Hispanic respondents are more likely to try e-scooters than non-Hispanic white respondents. Interestingly, the study shows that e-scooters were more frequently used to commute than for recreation [17].



Some differences between particular shared micromobility services in terms of usage patterns have been identified by McKenzie [18]. His research is focused on comparison of dockless e-scooters and station-based bike sharing services in terms of spatial and temporal activity patterns. Study shows that there are substantial differences in reasons to use BSS and shared e-scooters in Washington D.C. Managed and supported by government, station-based public bicycles are mainly used to commute to work or school, while newer and private e-scooter sharing services are more often used for touristic and recreational trips. A study conducted by He et al. [19] in City Park, Utah, discovered that shared e-bikes are more often used for recreation than to commute to work. Another study, based on providing six e-scooters to 38 people in Munich showed that trips made by this group of users were mainly for leisure and subsequently shopping and commuting purposes [20]. One study conducted in Groningen (The Netherlands) showed that e-bikes were most often used in work-related, single-destination journeys [21].



The studies investigating characteristics of shared micromobility users bring similar results. Most of them indicate that the users are generally well-educated, younger adults between 21–45 years old, with middle and upper income, and no children, living in urban build environments with limited access to private cars [2,22]. Referring to dockless shared e-scooters and bicycles, there are examples of cities where these services were used by more diverse user bases than in cities with station-based systems. Dockless vehicles might be more available in underserved areas, and thus be easier to use by different groups of users. The study conducted by Zhang et al. [6] that the peripheral city zones of Zhongshan (China) are characterised by low bicycle usage and low market penetration by BSS operators.



Although the existing literature examining dockless and electrically assisted scooters’ users is limited, there are studies documenting characteristics of people using BSS. A study based on New York’s Citi Bike system data revealed that most bike sharing trips were made by those born between 1979–1988 (Older Millennials), who are more often employed making more commuting trips to work than younger people. At the same time, they easier and faster adopt shared mobility services than older age-cohorts [5]. The study conducted by Chen et al. [23], based on comparative analysis of two types of BSS (station based and free floating), shows that users characteristics for both types of systems are similar. BSS users in Hangzhou (China) are mostly younger than 35, they do not own a car or an e-bike and have at least a bachelor’s degree.



Potential bike sharing usage barriers were identified by Nikitas [24]. His research based on survey of 640 responses shows that road safety concerns and lack of cycling infrastructure are main factors that discourage citizens from using BSS. Another study confirms that longer bicycle paths nearby bike sharing stations are an encouragement for BSS users to choose a public bike [25]. Some studies indicate weather conditions to be a factor that influences bike sharing users’ trip decisions. Rainfall, snowfall, low temperature, high wind speed and humidity are classified as BSS usage barriers [5,26,27,28]. Further research conducted by Nikitas [29] identifies bicycle ownership, lack of sufficient bike sharing and cycling infrastructure, weather conditions, hilly terrain and road safety concerns as main reasons not to use BSS frequently or at all.



As mentioned above, people who have small children do not adopt shared mobility services. Interestingly, the research made by Bjørnarå et al. [30] suggests that providing easy access to e-bikes for parents who have children in kindergarten might result in increased cycling, even during wintertime. Electrically assisted bicycles were also identified as a mean of transportation, supporting trips made in hilly terrain city areas. It has been confirmed by He et al. [19] that average travel distance for e-BSS in Utah was 5 km, regardless of the terrain. It also implies that e-bikes are encouraging BSS users to travel longer distances in comparison to trips made on ordinary bikes [5].



In the existing literature, there are no studies that compare user characteristics and behaviours of e-bike BSS with e-scooter sharing services. Moreover, most of the studies concerning the usage of BSS or shared e-bikes are based on case studies of systems operating in a given city. Our study intends to confirm or disprove findings in regard to the conditions of the Polish metropolis.




3. Background


Metropolitan Area Gdansk Gdynia Sopot (Tricity) is located in the north of Poland, on the coast of the Baltic Sea. These three cities and their neighbouring municipalities are an urban area with over 1 million inhabitants. Demographic statistics show that society of the Pomorskie Voivodeship, where Tricity is located, is gradually ageing. In 2018, the share of elderly people (65 plus years) in the total population of this region was 16.4%. This indicator has increased by 0.5 percentage points from 2017 and 4.5 percentage points from 2005. In 2018, the median age in Pomorskie was 36.9 years (4.3 years more than in 2005) [31]. The development of bicycle and other types of micromobility infrastructure is determined by the fact that Tricity is situated in a hilly area. Its specific topography, shaped by hills and being within the neighbourhood of the Baltic Sea coast, cause some difficulties in transportation infrastructure planning. However, the municipal authorities of Tricity support the improvement of urban transport system including development of infrastructure for micromobility. The length of bicycle paths is increasing, and transport interchanges are being renewed and adapted to the needs of various groups of passengers. Passenger information systems are being gradually implemented and public transport services are going through a process of integration in terms of pricing and payment system [32,33]. Introducing MEVO (electric bike sharing system financed by metropolitan authorities) was one of the planned steps to support sustainable development of Tricity’s transportation system. All these changes were also planned to address the transportation needs of elderly and disabled citizens.



MEVO—Tricity’s bike sharing system managed by subsidiary of Nextbike, the leading company in the European bike sharing market [34]—was launched in March 2019. At that time, it was the first fully electric BSS in Europe with a planned fleet of 4080 vehicles. Furthermore, the system was based on the hybridized model being partially dockless (users had the possibility to drop vehicles outside the stations for an additional fee). Eventually, only 1224 e-bikes were delivered before the system shut down in October 2019 [32]. The operator was bankrupt despite the popularity of the e-BSS among the citizens. MEVO reached 2.06 million trips and 167 thousand registered users after 185 days of operation [35]. The TDB indicator (trip per day per bike) for MEVO was 9.1, which was very high compared with the mean TDB in Polish bike sharing systems in 2018 (1.93 TDB). In fact it would be higher than in the best performing systems that were operating in Poznan (4.89 TDB) and Wrocław (4.88 TDB) [26]. There are various reasons for the collapse of MEVO. The system’s operator, despite being experienced in BSS management, had not anticipated problems with a relatively big system that was not only fully electric, but also with it being partially free-floating. Costs of implementation and maintenance, including charging batteries and rebalancing the fleet, exceeded the budgetary capacity largely determined by the municipal authorities. As maximum prices were set by the terms of the public tender, MEVO’s operator could not adjust prices of the service to control the demand and revenues. Users had to pay 0.1 PLN per minute of rental. They could also make the subscription for 10 PLN per month or 100 PLN per year with 90 min usage every day, without additional fee [36].



In Tricity, shared electric scooters appeared in May 2019. Three private operators (Blinkee.city, Quick Ride and Logo-Sharing) initially delivered about 540 vehicles (respectively, 100, 250 and 190) to the streets of Gdansk and shortly afterwards expanded their services to Gdynia and Sopot [37,38,39]. Shared e-scooters can reach maximum speed of 25 km/h due to Polish regulations of low-speed vehicles. The average speed (including stops, traffic lights and passing pedestrians) is about 10–15 km/h which is twice as fast as a regular walk [39]. The range with a fully charged battery is about 35 km [38]. Each operator allows the user to rent e-scooters by using a mobile application. These services are more expensive than average public transport services in Tricity, comparing the prices for the same trip distance. For example, the user pays around 10 PLN for a 3 km ride on an e-scooter (2.5 or 3 PLN flat fee and 0.49 or 0.50 PLN per minute, depending on the operator) [37,38,39]. This price is about three times higher than a ticket for a bus or tram in the city of Gdansk. All of three shared e-scooter services’ operators are companies registered in Poland. Two of them are start-ups, and only Blenkee.city has any experience, as they have been providing e-mopeds in the Polish shared mobility market since March [40].




4. Data


Data collection was carried out by the MRC Consulting company using the Computer-Assisted Personal Interviewing technique (CAPI) on the random sample of 633 respondents, between 21 August 2019 and 27 September 2019. In that period both MEVO and e-scooter sharing systems were fully operational. The data were collected in the metropolitan area of three major cities Gdansk, Gdynia, Sopot, and 11 neighbouring municipalities, where the MEVO system was functioning. A series of preliminary in-depth interviews with users of MEVO, and shared e-scooter users conducted by the authors helped in developing the survey questions used in this study. Additionally we built our questionnaire, previously analysing recent studies examining bike sharing and e-scooter sharing users’ preferences that have been based on similar research tools [17,41,42]. Once the survey design was completed and prior to distribution to the sampling frame, a pilot study was undertaken on 17 people. The main purpose of the survey was to identify user characteristics and reasons to use both types of sharing systems and disincentives for using MEVO and in relation to shared e-scooters. The data were processed using SPSS software.




5. Results


Fifty one percent of respondents reported using MEVO and 8.8% shared e-scooters. E-bikes were also used more frequently. Only 0.3% of surveyed citizens used e-scooters on the daily basis while MEVO was used every day by 2.1% of respondents. Most of the respondents used e-scooters only a few times a year (see Figure 1). Significantly smaller adoption rates of electric scooters in comparison to bike sharing services were reported also in American cities. The study by Populus [14] shows 3.6% adoption rate of e-scooters and 13% of station-based bike sharing (measured by the percentage of people who have ever used these services). Station-based bike sharing cannot be compared with MEVO system, that was equipped with e-bikes only and was partially free-floating, and therefore much more comfortable in use.



The mean age of both MEVO e-bike users and electric scooter sharing users is lower than the mean age of surveyed citizens. However, the difference in age is bigger in the case of scooter sharing users, who are on average 3 years younger than MEVO users. The oldest person to use MEVO was 69, and the oldest to use scooter sharing was 52 (see Table 1).



As it was expected, we found gender-based disparities in the usage of both types of services. These kinds of differences were also found in the studies by Akar et al. [15], Murphy and Usher [16]. In the Populus [14] research report disparities between men and women were bigger in the case of bike sharing than in the case of scooter sharing. Our results suggest opposite dependence. Only 37.5% of scooter sharing users in our survey were woman, while for the e-bike sharing system MEVO it was 45.8%.



We did not find a significant difference in the income of MEVO or electric scooter sharing users. Modal income of electric scooter sharing users is lower than MEVO users, but this may be associated with their age and employment status, as many of them are students (30.4%). The share of students was significantly lower in case of MEVO users—18.5%. Most of the survey respondents were employed (88.5%), and so were the users of MEVO (89.8%); the share of employed electric scooter sharing users was 82.1%. This may also be associated with their younger average age. Survey respondents included 1.4% pensioners, and 0.6% people that are unable to work, but among MEVO users there were 0.9% pensioners, and 0.6% people that are unable to work. There were no people with disabilities or pensioners surveyed that would use electric scooter sharing services.



Among all survey respondents 12.6% own scooters and 2.5% electric scooters. However, scooter and electric scooter ownership rates by the people that used electric scooter sharing services were 19.6% and 8.9%, respectively. This may lead to the conclusion that people that already own scooters, and know how to ride them, are more willing to rent them. Therefore, further popularization of e-scooters may lead to bigger demand on scooter sharing services.



As car ownership rate is smaller among younger citizens, as they seek alternative methods of transportation. They are more likely to own private scooters or e-scooters and be willing to use shared scooters. Good quality e-scooter sharing services and comfortable infrastructure may allow them to keep their sustainable transportation habits when they grow older.



Surveyed users of MEVO used e-bikes to cycle to a variety of destinations and for different reasons (see Figure 2), while shared e-scooters users pointed to less destinations. This was expected, as most of the e-scooter users used them only once. E-bikes were used as a first-last mile mean of transportation by 71.7% of their users, while only 30.4% of e-scooter users rode them to get to (or from) public transportation stops. The most common reason to use shared e-scooter (appointed by 51.8% of users) was just to have fun riding it. This was placed as the eighth reason for the use of MEVO. In case of e-scooters our results are similar to those obtained by Hardt and Bogenberger [20], who found that e-scooters (rented for long term, not in sharing system) were 33% used for leisure trips, 24% shopping related trips, 19% commuting trips, and 12% errand trips. E-scooters were also used for business trips (5%), while 7% of trips were for pickup/drop-off. Similar to our results, Hardt and Bogenberger [20] also found that most of the scooters were used only occasionally by the majority of users.



Micromobility can become a solution for several urban transportation problems (like congestion and air pollution), only if it is used on a daily basis. In the Tricity area, electric scooter sharing was used only occasionally, and rather for fun or to meet with friends, than to commute to work or school. To elucidate the reasons why shared e-bikes were more popular than scooters we have identified factors discouraging people from the usage of both means of transportation.



In our survey we asked respondents (both users and non-users of MEVO BSS and shared e-bikes) about the factors that discourage them from using the services of e-scooter sharing companies. It was a ranking question, where respondents had to choose which obstacles were of the highest importance. We attributed the highest weight to the first answer and correspondingly lower weights to further responses. Weighted answers of shared e-scooter users are presented in Figure 3.



The main reasons that discouraged e-scooters users were high fees, availability (not enough or no scooters available in right locations) and safety concerns. The main barriers for the people that never used this kind of service perceived no need to use them, high prices and safety concerns. Additionally, 12.2% of people never used e-scooter sharing services and never tried to ride a scooter and/or did not want to learn it (Figure 3). Quality and durability were not seen as major obstacles by the majority of respondents. Lower prices and improved availability could lead to higher usage of this kind of service. E-scooter rates in 2019 in Tricity were a 2.50 PLN flat fee plus 0.49 PLN per minute (Blinkee.city) and 3 PLN flat fee plus 0.50 PLN per minute (QuickApp and Logo-Sharing). Renting the MEVO e-bike was much cheaper, with 0.1 PLN per minute. It was also possible to use MEVO on the subscription basis with 10 PLN per month or 100 PLN per year, with 90 min of usage every day, free of additional charges.



Relatively low prices of MEVO services caused high demand, that was reflected in low availability of shared e-bikes. That is why the prevailing first answer to the question of what discouraged users of the BSS was the lack of bicycles (Figure 4). It was also the second most important barrier for the people that never used MEVO. In contrast to scooters, many people own bicycles, and therefore do not feel the need to rent them. This was the first reason not to use MEVO among non-users. In the case of e-bikes, there is a big difference between the first and weighted answers to that question. Availability of MEVO was the first concern of the people that wanted to use it, but when they were able to do that, other problems appeared. As e-bikes were used 9.1 times per day, durability and quality of the bicycles became a one of the major problems both for users and non-users of the system (as non-users could observe parked, but unavailable bicycles marked with flashing red lights). For 2.8% of respondents, the first appointed obstacle to use MEVO was that they were not able to ride with children, as bicycles were not equipped with child seats. This could be partially solved if some part of the fleet was equipped with cargo-trailers adopted to transport children. Surprisingly, the inability to rent a bicycle helmet was not treated as a major problem, although 38.1% of respondents claimed that they always or almost always ride bicycles wearing helmets.




6. Potential of Electric Bike Sharing in Urban Logistics Improvement


Discussing the characteristics of electric shared vehicles and their users, it is worth noting recent innovations supporting sustainable transportation in cities, including those tackling the negative effects of urban freight transport. Examples of such solutions are cargo-bikes and electric cargo-bikes. In the years 2013–2016 Pro-E-Bike—a project funded under the Intelligent Energy Europe programme—demonstrated “the environmental and social effectiveness and the economic profitability of e-bikes and e-scooters for urban logistics in substituting traditional combustion engine vehicles” [43]. Mode shift from combustion engine vehicles to electric cargo bikes in urban areas has been suggested by the German Federal Ministry for the Environment [44]. E-cargo bikes seem to be crucial for the European Commission’s goal to “achieve essentially CO2-free city logistics in major urban centres by 2030” [45]. Even though these vehicles are not novelty and have been widely described in the literature [46,47,48,49,50], e-cargo bike sharing systems are rare, but with the potential to evolve. Hess and Schubert [51], in their recent study, investigate the perception of e-cargo bike sharing in Switzerland. They show barriers in the adoption of this solution among different groups of users. They also identify the system as a low-carbon transportation innovation which makes e-cargo bike sharing an important element of the green urban logistics concept.



MEVO bicycles were equipped with bicycle baskets attached to the bicycle handlebars; however, it was not designed to carry loads and was inconvenient to transport bigger goods. Additionally, the regulations prohibited the use of bicycles for commercial purposes. Despite the provisions in the regulations, MEVO bikes were used commercially, most commonly by food delivery couriers [52]. It was frowned upon but tolerated by the operator of the fleet. In one of the interviews, the operator’s representative said: “If the rider uses the bike in accordance with other regulations, the operator does not impose fines and does not charge additional fees to people who use the bikes for commercial activities” [52]. This statement leads to the conclusion that the cargo-friendly bicycle solutions are not only desirable from the perspective of private and commercial users, but also accepted and may be supported by operators and municipal authorities. One of the main barriers to overcome on the way to introduce such solutions is lack of standardized legislation concerning safety issues and rules for the cargo equipment usage and rental. This problem has been already identified in Brazil [53].



Shared e-bikes designed for small goods deliveries could widely benefit the sector of food and last-mile parcel deliveries. It would also help to reduce the carbon footprint of the food delivery sector, as it is served mainly by cars or mopeds usually equipped with combustion engines [54]. The usage of e-bikes instead of cars also reduces the need for parking space and illegal parking problems. MEVO could change the way courier companies operate in the Tricity area, but the system ceased to exist before the introduction of cargo solutions was possible.



To fully exploit potential benefits of shared e-bikes for last-mile parcel deliveries, they should be equipped with comfortable luggage carriers or additional cargo-trailers that could be available for rent. In fact, such devices were already designed for the MEVO type shared bicycle. Cargo-trailers invented by Jan Libera (see Figure 5) could be used, but they were never introduced to the market.




7. Discussion and Conclusions


The aim of this article was to determine the differences between the users of e-bike sharing, and e-scooter sharing systems, and the characteristics of their travel behaviour. Our results show that the public e-bike sharing system, MEVO, has been significantly more popular among Tricity citizens than e-scooter sharing systems. Unlike in the USA or other European cities, this cannot be attributed to a longer period of adaptation of this technology, as both types of systems were introduced to Tricity the same year.



Surveyed city residents did not see the usefulness of e-scooters, complained about their prices, and were concerned about safety, when asked about reasons discouraging them from riding. We found that e-scooter sharing companies could increase the number of users by improving the availability of their services, possibly by better distribution, rebalancing and increases in the sizes of their fleets. They could also organize actions that would popularize e-scooter riding, as many people never tried to use this kind of device. Authorities may also support e-scooter sharing by increasing safety (possibly by building better infrastructure and implementing legal regulations for the use of electric personal transporters).



The major factors discouraging people from using MEVO were small numbers of available e-bikes, using their own bicycle, their durability and quality. These results were similar to the study of Nikitas [29], who found bike ownership as the most important reason for not using BSS in Goteborg. Low availability of MEVO bicycles perceived by surveyed citizens can be attributed to big demand for BSS services and a relatively small number of e-bikes available.



The most important flow of MEVO system was small number of available bicycles caused by both size of the fleet and faultiness of delivered e-bikes. The costs of bigger fleet could be compensated by higher rental prices, which were not perceived as an important barrier by the majority of users and non-users of MEVO.



Scooter sharing users in Tricity are on average younger than e-bike sharing users. There were also no retired or disabled people riding e-scooters among our respondents. The gender gap was wider among of e-scooter sharing users than amid MEVO users, but in both cases there were less women riding vehicles than men. Our results regarding e-scooter and bike sharing in terms of gender equality stand in opposition of the conclusions of the Populus [14] report, which argued that the gap is actually smaller in case of e-scooters. We have also found that the share of people that own scooters and e-scooters was higher among users of e-scooter sharing services than amid other respondents.



Our research confirms the results published by McKenzie [18], He et al. [19], and Plazier et al. [21], that MEVO e-bikes were used to commute, while scooter sharing services were more often used for recreation. Results indicating leisure trips as the most common use of e-scooters are also consistent with the findings by Hardt and Bogenberger [20]. As ownership of own bicycles is a barrier to the use of e-bike sharing transportation, policy makers should promote public e-bikes as a part of a whole urban transportation system—first and last mile transportation mode supporting public buses, trams, etc. This can be achieved by improving the quality of passenger service at interchanges—better demand of e-bike fleet, safe infrastructure, integrated charging system for all urban transport services.



The major limitation of our research is that it was conducted only in one metropolitan area focusing merely on MEVO bikes and newly introduced e-shooter sharing. It was not possible to perform the same research in other cities, as Tricity was so far the only metropolitan area, where bike sharing system was based on e-bikes only. Further studies should determine if our results can be generalized to other cities and countries, especially in the field of e-scooter users characteristics, motivations, and habits.



Our study may be useful for municipal authorities that plan introduction of bike sharing systems based on e-bikes to understand the needs of their potential users and their behaviour. Successfully implemented micromobility in urbanised areas is important due to the EU cities’ obligation to fulfil the sustainable transportation policy. Micromobility services might be the one of the steps to achieve this. This paper may be also valuable for operators of bike sharing and scooter sharing systems. It can help with the design of the system, infrastructure and help to correctly define a group of future users for marketing and popularization purposes.
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Figure 1. Frequency of use of MEVO e-bikes and electric scooters. 
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Figure 2. Trip purposes of MEVO or Electric Scooter sharing users (users of each mode of transportation could choose more than one trip purpose). 
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Figure 3. Factors discouraging from the use of e-scooter sharing systems. 
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Figure 4. Factors discouraging from the use of MEVO e-bikes. 
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Figure 5. Cargo trailer designed for shared bicycles by Jan Libera. 
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Table 1. MEVO and e-scooter sharing user characteristics—descriptive statistics.
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	Surveyed Citizens
	MEVO E-Bike Users
	Scooter Sharing Users





	N
	633
	325
	56



	Age
	
	
	



	Mean
	35
	34
	31



	Standard deviation
	10.0
	9.3
	8.5



	Maximum
	73
	69
	52



	Minimum
	13
	16
	16



	Gender
	
	
	



	Woman
	47.6%
	45.8%
	37.5%



	Man
	52.4%
	54.2%
	62.5%



	Median income (in PLN)
	3380
	3336
	3205



	Vehicle ownership
	
	
	



	Bicycle ownership
	91.9%
	91.7%
	89.3%



	Motorcycle ownership
	4.6%
	4.6%
	3.6%



	Car ownership
	65.7%
	63.4%
	58.9%



	Scooter ownership
	12.6%
	13.2%
	19.6%



	E-scooter ownership
	2.5%
	3.4%
	8.9%



	Other personal light electric vehicle ownership
	3.0%
	2.2%
	1.8%



	Employment status
	
	
	



	Student
	16.3%
	18.5%
	30.4%



	Employed
	88.5%
	89.8%
	82.1%



	Unemployed
	1.4%
	1.2%
	0.0%



	Homemaker
	5.2%
	3.4%
	7.1%



	Retired
	1.4%
	0.9%
	0.0%



	Unable to work
	0.6%
	0.6%
	0.0%



	Driving license holders
	86.6%
	87.7%
	82.1%
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