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a b s t r a c t
As shared mobility burst in diﬀerent cities as one of the most innovative transport solutions, few eﬀorts are
found related to the exploration of dockless services and more speciﬁcally, to analysing opinions from those
users that are subscribed to both, docked and dockless services simultaneously. Therefore, our study explores
station-based bike-sharing users’ preferences for other dockless services. To that end, we ﬁrstly divide the sample
into two groups: Group 1 being users that only use Bicimad (Madrid’s station-based bike-sharing) and Group
2 being Bicimad users that are also subscribed to other dockless services. Results show that both groups have
similar users’ proﬁles according to their socio-demographic characteristics (male, 35–49 years old, well-educated,
medium income and employee), although Group 2 shows a slightly higher rate of under-26-year-olds, which could
be supporting the idea that these services are more attractive for the youngest. Moreover, our ﬁndings show that
approximately 12% of station-based bike-sharing users are also subscribed to dockless services. At a higher rate,
those subscribed to dockless services live outside the city centre, where the bike-sharing system is not available,
showing that the two models may essentially have a complemental relationship, especially in the peripheries.
Finally, results point at the importance of bike-sharing systems having a positive impact on its users, as they are
keener to try new dockless options and a reduced willingness to use private cars. Insights may help to better
inform public policy and promote the use of shared micromobility.

1. Introduction
Collaborative economy and the irruption of technological advances
in social media and Information and Communication Technologies (ICT)
are rapidly changing people’s lifestyles and thus, their mobility behaviour. In the Transport Arena, shared mobility has been described
as one of the three revolutions in urban passenger travel (Fulton, 2018),
becoming a topical subject. Shared mobility is deﬁned as the short-term
access to shared vehicles according to the user’s needs and convenience,
instead of requiring vehicle ownership (Shaheen et al., 2016). More recently, the term “micromobility” has been coined as the shared use of
a bicycles, motorcycles, scooters or other low-speed modes on an asneeded basis (Shaheen & Cohen, 2019). These services include diﬀerent transport modes as moped-style scooter-sharing, bike-sharing and
scooter-sharing; they can be station-based (also called docked services),
meaning that the vehicle is picked-up from and returned to a ﬁxed station, or free-ﬂoating (also known as dockless services) where the vehicle
is picked up and returned to any location within a certain geographic
area (also known as the service’s geofence) (Shaheen & Cohen, 2019).
Most studies focus on station-based services as they have been operat-

∗

ing for more than a decade, while only few eﬀorts are found regarding dockless ones, as they have gained attention more recently (AriasMolinares & García-Palomares, 2020; Degele et al., 2018; Hardt & Bogenberger, 2019; McKenzie, 2019; Reiss & Bogenberger, 2015). Consequently, their impact on urban mobility dynamics is yet to be clariﬁed,
oﬀering a burgeoning new sub-ﬁeld with numerous avenues of exploration.
One of them is the exploration of users’ opinions regarding the different models and more importantly, those particular users subscribed
to both models (station-based or dockless) as they can oﬀer interesting
insights when comparing the services. Hence, from the point of view
of Bicimad users (Madrid’s public and station-based bike-sharing system), we explore opinions and preferences for other dockless services
available. We aim to answer the following three questions: (1)To what
extent have station-based bike-sharing subscribers also adopted other
dockless services? (2) Are there any diﬀerences with respect to sociodemographic characteristics, mobility behaviour or preferences between
users that are only subscribed to Bicimad and those also subscribed to
other dockless services? (3) Is the relationship between both models
complemental or competitive?
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Responses from a Bicimad satisfaction survey are analysed. This is
an annual questionnaire that explores opinions related to the service’s
performance and users’ satisfaction levels. The Bicimad survey constitutes a great data source as we support (Fellesson & Friman, 2012) when
stating that customer satisfaction highlights the link between what a
company does (in terms of the service oﬀered) and how its customers
react, making this link a key concern. We think analysing this link is
of great importance, and especially for the recently introduced micromobility services. Consequently, we take the perspective of service dimension used by previous studies related to public transport (Fellesson
& Friman, 2012; Hensher & Stanley, 2003) and apply it to micromobility services, analysing and comparing users’ opinions regarding docked
and dockless services. We consider ﬁve service dimensions which are
demand patterns, price, comfort of ride, ease of use and spatial availability. By comparing Bicimad users’ satisfaction levels and preferences
for station-based and dockless services simultaneously, we could oﬀer
insights to policymakers about what they consider important, as well
as the perception about how the existing services are performing in
these dimensions. The rest of the article is organised into four sections.
Section 2 provides background. Next, we present in Section 3 the study
area and methodology used. Section 4 describes the main results and
ﬁnally in Section 5 we oﬀer discussion and conclusions.

trips were longer, more spatially distributed and more heavily servicing lower-density neighbourhoods. Similarly, Zhu et al. (2020) compared dockless bike-sharing and scooter-sharing services, and found that
scooters have spatially compact and quantitatively denser distribution
compared with bicycles, and that their high demands were associated
with places such as attractions, metros, and the dormitory. All these
mentioned references analysed travel patterns based on GPS datasets,
however the path followed in this research in quite diﬀerent. We focus
on users’ opinions (not their travel behaviour) and our results are based
upon survey’s responses (not GPS datasets). Our contribution to research
literature is made by analysing how docked and dockless services interact from the point of view of its customers.
3. Study area and methods
3.1. Study area
The selection of Madrid is of special interest as the city has been
known as one of Europe’s top living labs for shared mobility, allowing
its residents to be familiar with the emerging transport options, especially micromobility services. Madrid has a multiple and varied shared
mobility supply, great diversity of land use and high densities of population and employment with more than 6 million people in the Metropolitan Region, and half located in the Municipality of Madrid (Instituto
Nacional de Estadística, 2018). The road network is structured by a radial motorway system, with three ring roads that allow the distribution
of traﬃc within the metropolitan area: M-30, M-40 and M-50. According to the 2018 Madrid Mobility Survey, only 11,29% of Madrilenians
live inside M-30 urban area, while the rest of the population (88,71%)
resides outside of this important road. The modal split involves 39%
of trips by car/motorcycle, 24% by public transport, and 34% by active
modes (walking and cycling). The trend towards environmental-friendly
modes increases within the city of Madrid (inside the M-30), with 20%
of trips made by car/motorcycle, 34% by public transport, 40% on
foot, and 0.5% by bicycle (Comunidad de Madrid, 2018). In general, as
Fig. 1 shows, the main trip purpose is work/study (42,75%), followed
by leisure/recreational activities (16,37%) and visiting friends/family
(12,53%). Additionally, most residents own at least one vehicle per
home (41,34%) and make 4 to 10 trips weekly (43,87%) (see Fig. 2).
Moreover, Madrid’s mobility survey indicates that its residents
mostly walk (33,60%) or use their own cars (30,48%) to conduct their
daily activities (see Fig. 3). When considering only bicycle modes and
shared services (micromobility) we see that most residents (66,67%)
have their own bicycles and many of them use car-sharing (23,17%)
or bike-sharing (5,66%), which demonstrates that shared services are
gaining importance in the city.
Regarding Madrid’s cycling infrastructure, it is still relatively low
with only 43 km of cycling tracks (segregated cycle lanes). Concerning shared mobility, Madrid holds one of the largest ﬂeet, with approximately 20.000 vehicles (Arias-Molinares & García-Palomares, 2020;
Bernardo, 2019; Granda & Sobrino, 2019). All the operating companies, except for Bicimad, are free-ﬂoating models. These services usually work by using a mobile application where their clients register and
locate vehicles. In the case of Bicimad, the system has been operative
since 2014 and it is currently being managed by Municipal Transport
Company (EMT), with around 75.000 subscribers (Ayuntamiento de
Madrid, 2019). Since its launch in 2014, four expansions have taken
place and it is now operating 264 stations with a total of 2.900 bicycles. All Bicimad’s ﬂeet is electric and equipped with GPS trackers and
a pedal assistance up to 25 km/h.
On the other hand, Mobike, a Chinese private company spread in
many cities worldwide, is operating in Madrid since 2016, oﬀering dockless bike-sharing and managing approximately 1.000 electric bicycles.
Moreover, scooter operators are multiple (more than 15) and manage
a large ﬂeet of vehicles with approximately 10.000 vehicles (AriasMolinares & García-Palomares, 2020). Most of them have been oper-

2. Background
Regarding shared mobility literature, station-based bike-sharing is
by far, the most studied (Fishman, 2015; Pucher et al., 2010). Some
authors have explored users’ demographics (LDA Consulting, 2012;
Wang et al., 2018), others have visualised their dynamics identifying trends (Borgnat et al., 2013; Romanillos, 2018; Zaltz Austwick
et al., 2013), usage rates, demand models and the location of bases
(García-Palomares et al., 2012; Goodman & Cheshire, 2014; RojasRueda et al., 2011). A study made by Munkácsy (2017) analysed
Bicimad’s users’ proﬁles and intentions to adopt the service, ﬁnding
that users were usually young, well-educated males. More recently,
Velázquez Romera (2019) studied the factors that impact on the adoption of mobility solutions, one being bike-sharing systems, ﬁnding that
user’s satisfaction inﬂuenced the most.
Nevertheless, compared to bike-sharing, the research body related
to dockless services is relatively smaller, which is understandable as
free-ﬂoating mobility has gained unprecedented popularity only in the
last years. As a result, even though dockless services have been rapidly
deployed in diﬀerent cities, and only in the US, they went “from being virtually non-existent in 2017 to facilitating over 38.5 million trips
in 2018″ (Younes et al., 2020, p. 308), its specialised bibliography is
still in is nascent stage and their usage in many cities is timidly growing. In general, studies related to dockless services could be classiﬁed
in three main groups. The ﬁrst one related to deﬁnitions and guidelines
as made by Shaheen and Cohen (2019). A second group of studies are
those entirely devoted to analysing a certain mode, especially scootersharing as in Jiao and Bai (2020) and Zhu et al. (2020), but also dockless
bike-sharing as in Paul and Bogenberger (2014), Paul et al. (2016) and
Reiss and Bogenberger (2015), 2016, 2017. In the case of Reiss and
Bogenberger (2017) they study Munich’s dockless bike-sharing service
travel patterns and urban dynamics using GPS datasets, in order to propose vehicle relocation strategies that make the system more eﬃcient.
We can highlight that one of their main results was a demand model that
considered diﬀerent factors like seasons, weather conditions, time of the
day and holidays/weekends, ﬂeet distribution by area and time slots.
And lastly, the third group of studies are those few that focus on comparing docked and dockless services simultaneously, which is the path
we intend to follow in this research. In this group we could mention the
work conducted by Lazarus et al. (2020), that compared station-based
and dockless bike-sharing systems and found that station-based bikesharing trips tended to be short, ﬂat commute trips, mostly connecting to/from major public transit stations, while dockless bike-sharing
2
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Fig. 1. Main trip purpose for most usual trip (EDM2018).
Source: (Comunidad de Madrid, 2018)

Fig. 2. Number of vehicles (left) and average weekly trips per home (right).
Source: (Comunidad de Madrid, 2018)

ating since 2019 and all vehicles are electric with a pedal assistance of
up to 25 km/h. In the survey, the dockless services analysed are Mobike
and the diﬀerent scooter-sharing companies.
Regarding the cost of the services, Bicimad is the cheapest one (0,25€
per a 15 min ride), followed by Mobike (0,75€/15 min) and ﬁnally the
rest of the scooter-sharing services (2-3€/15 min) that are relatively
more expensive. In the case of scooters, some companies also charge
users to unlock the vehicles (generally 1€) which increases the total cost
of the trip. All these micromobility services (docked and dockless) enjoy
the privilege of free on-street parking and are allowed to circulate anywhere in the city (including the city centre which was partly restricted
to vehicles with Madrid Central low emission zone during 2019).

Bicimad and Group 2- Bicimad+ other dockless services) and (2) identifying similarities and diﬀerences in their service dimensions.
3.2.1. Bicimad survey
The Bicimad Survey is a yearly questionnaire made by EMT and sent
to all Bicimad’s subscribers to evaluate the service’s performance based
on their opinions. We have used the last survey conducted in 2019,
that intended to explore users’ characteristics and declared and revealed
preferences for docked and dockless services. Our objective was to identify the extent to which Bicimad users have also adopted dockless models, to evaluate diﬀerences/similarities between those only subscribed
to Bicimad (we called them Group1- Bicimad only users) and those also
subscribed to other services (called Group 2- Bicimad+ other users) and
ﬁnally to deﬁne the type of relationship between both models. Our hypothesis is that Bicimad (a public and eﬃcient micromobility service)
is becoming crucial for the transformation in urban mobility dynamics.
The system is prompting the use of other micromobility programs and
thus it is enabling new concepts like Mobility as a Service to emerge
in the city. Hence, we hypothesized that a considerable amount of Bicimad users is also trying new modes and that their preferences (Group
2) probably diﬀer from those in Group 1. With respect to the type of

3.2. Methods
The research workﬂow included two main stages. The ﬁrst one related to obtaining and processing the survey responses and oﬀering the
socio-demographics descriptive results. A second stage involves comparing both models (station-based and dockless) based on two approaches:
(1) conducting statistical analysis of the two user groups (Group 1- only
3
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Fig. 3. Prior transport mode in general (top) and when considering only certain modes (bottom).
Source: (Comunidad de Madrid, 2018)

relationship, our hypothesis is that the systems complement each other
as micromobility services are just beginning to operate. In the questionnaire, individuals are asked about:

a "goodness of ﬁt" statistic because it measures how well the observed
distribution of data ﬁts with the distribution that is expected if the variables are independent (Ling, 2008). The null hypothesis (H0) is that
there is no variation between both groups, while the alternative is the
contrary. With a 95% conﬁdence (p-values under 0,05) indicator we can
reject or accept the null hypothesis evaluating whether the two groups
present signiﬁcant variations. Based on the two sample groups, we used
this method to compare user’s characteristics and other variables regarding preferences and mobility behaviour. Moreover, when analysing
them form the service dimension perspective, we identiﬁed ﬁve dimensions: demand patterns (how do their demand behave?), price (what’s
the cost?), comfort of ride (how comfortable it is?), ease of use (how
easy it is to ride one?) and spatial availability (how easy it is to ﬁnd
a vehicle?). All these dimensions were evaluated through each survey
question allowing us to conduct better comparison analysis. The spatial dimension is analysed with the home/activity location of docked
and dockless services’ users, using the zip code information given by respondents. These maps were based on a subset of 3.851 people (73,80%
of the sample), that completed the home/work-study zip code questions.

• General socioeconomic and demographic information: gender, age,
education level, occupancy, monthly income, environmental consciousness and zip code of residence and work/study.
• Mobility and travel-related variables: subscriptions to bikesharing/dockless bike-sharing/ scooter-sharing services, trip frequency in diﬀerent modes of transport, mobility patterns in weekdays/weekends.
• Bicimad usage: trip frequency, trip purpose, trip time, previous mode
used before Bicimad, mode that they will use if Bicimad is not available, satisfaction levels with Bicimad and cycling infrastructure.
• Perceptions and use of dockless services: trip frequency, trip purpose
(only for scooter-sharing and Bicimad), proximity to user, satisfaction with service and best attributes for adoption.
A 5-point Likert-type scale was used on the questionnaire for all
items to measure satisfaction levels, frequency of use, changes in travel
behaviour and environmental consciousness. From March to August of
2019, 5.540 responses were received. Answers were codiﬁed to process information more eﬃciently and after the cleaning process (uncompleted forms or typo errors), we obtained 5.218 valid responses.
We then processed the survey counting and coding responses in categorical data. After valid responses were obtained, a descriptive analysis
of results was made, summarising users’ main characteristics, travel behaviour and preferences for Bicimad and dockless services.

4. Results
4.1. Bicimad survey: socio-demographic characterisation
Table 1 shows respondents according to their subscriptions. As it
can be observed, 11,92% of Bicimad’s users (622 out of 5.218) have
subscriptions to other dockless services. This ﬁgure is relatively low;
however, it does reﬂect a considerable amount of people who are trying
dockless services once they have tried Bicimad. Thus, their experience
with the BSS could be making them keener to use other shared dockless services. Interestingly, there are more users subscribed to scootersharing rather than Mobike, which could be related to users ﬁnding it
redundant to have two bike-sharing subscriptions (even though Mobike
diﬀers from Bicimad as it is dockless) and thus they are more attracted
to a scooter-sharing service.

3.2.2. Station-based and dockless services: comparison analysis
The second stage of the study involved analysing the two groups
(Group 1 and 2), by using two approaches: statistical tests and service
dimensions. When analysing them statistically, we used the statistical
method called the Chi-square test, as it is the most appropriate when
evaluating categorical data. The chi-square test is intended to test how
likely it is that an observed distribution is due to chance. It is also called
4
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Table 1
Percentage of Bicimad’s users subscribed to other dockless services.
Subscribed to Bicimad since

Respondents (Total)

2014
901
2015
921
2016
885
2017
1.036
2018
1.041
2019
434
Total
5.218
Bicimad’s users subscribed to other services (%)

Bicimad + Mobike

Bicimad + scooters

63
66
53
53
48
51
61
72
80
87
26
33
331
362
11,92% (331 + 362 -71 = 622)

Bicimad + Mobike + scooters
13
12
7
13
19
7
71

Source: own elaboration.

Once we measure to what extent are Bicimad’s users subscribed
to other services, we can also highlight some of their main sociodemographic characteristics (see Table 2). We have included the
EDM2018 survey results for some variables to clarify that Bicimad is
a very targeted and speciﬁc survey, having low representativeness of
the general population of Madrid. As we see, and supporting all the
previous similar studies, most respondents were male (64,3%). Regarding age groups, most respondents are 35 to 49 years old (45%). When
further analysing normalised values, a higher rate of dockless users is
found in the age group “under 26″: for every user on this age group that
only has subscription to Bicimad, there are 0,21 users that subscribed to
other dockless services. Moreover, most of the sample (91,5%) acquired
a bachelor’s degree or higher education level, but in the case of those
subscribed to dockless services, a higher rate is observed in undergraduates, which could mean that this mode is more attractive for younger
population. Mostly, respondents are employees (86,5%), followed by
unemployed (4,7%) but interestingly, when contrasted, a higher rate
of house keepers and students are subscribed to dockless services. The
chi-square results point at signiﬁcant diﬀerences between Group 1 and 2
with respect to genre, age, occupation, and monthly income. We noticed
for Group 2 less females than expected, younger population and more
students. In relation to monthly income, most respondents reported to
earn between 1.300 and 2.000 €/month. Nevertheless, in the case of
Group 2, rates and chi square results show the same trend: dockless users
seem to earn more or be more parent/couple-dependent than those only
subscribed to Bicimad. Furthermore, 86,28% of respondents reported
that environmental consciousness is important or extremely important,
however, a higher rate of dockless service users is found in the “indifferent” group.
These results suggest that docked and dockless users share similar
socio-demographic characteristics: they are mostly males, from 35 to 49
years old, with high education level, employed with medium monthly
incomes and environmentally conscious. Some slight diﬀerences point
at dockless services attracting younger (under-26) males, ungraduated
students or high-income employees with an indiﬀerent attitude towards
environmental issues.

Walking is the preferred mode for shopping (50%), errands (66%) and
leisure (55%) activities, whereas public transport is preferred for night
life with 46% of the trips. The car is mostly preferred for visiting friends
and other long trips (24 and 36%, respectively).
When furtherly analysed according to the two groups of the sample, chi-square test results show diﬀerences regarding the most frequent
mode for work purpose (value: 11,6 and p-value 0,04) (see Fig. 5). They
both seem to use public transport, but Group 2 uses more cars and motorcycles (related also with higher income population), whereas Bicimad
only users use more walking and bicycles.
In the case of Bicimad-only users the average Bicimad trip duration
reported by respondents was calculated in 18 min, similar to ﬁndings in
Romanillos (2018) (17,15 min). In relation to the frequency of use and
purposes (see Fig. 6), ﬁndings show that at least once a week or more,
46% of respondents use Bicimad for work/study purposes (of which 22%
use it on a daily basis). Visiting, errands and leisure activities are also important purposes, whereas shopping is the least important, which could
be related to the need for carrying heavy objects and bags which is less
comfortable in bicycles. Interestingly, 14% of Bicimad users reported using it for delivery activities (of which 3% use it daily). This is quite a considerable ﬁgure reﬂecting the increasing number of riders and delivery
services in the city, a phenomena also captured by Romanillos (2018).
Around 70% of respondents reported to notice no change in travel
behaviour after using Bicimad, while around 20% of them reported an
increased usage of walking and bike-sharing, as well as new dockless
services (around 10%) (see Fig. 7). On the contrary, a vast number of
users reported to be using less public transport (64%) or walking (46%),
but also fewer private cars (49%). Hence, although Bicimad could be
competing with public transport and walking, results suggests that it is
being an alternative to the private car as well.
When analysed according to Group 1 and 2, signiﬁcant variations
are noticed in travel behaviour changes after using Bicimad for walking,
bike-sharing, cars, char-sharing and moto-sharing (see Fig. 8). Group 2
seems to be walking more (17% vs 14% in Group 1), cycling more (20%
vs 14% in Group 1), and using moto-sharing (7% vs 4% in Group 1),
while cars’ usage is reported to be reduced (58% vs 48% in Group 1).
In the case of Bicimad-other users (Group 2), Fig. 9 shows that respondents are more familiar with Mobike, as 92% reported using it at
least once (of which 7% use it twice or more per week and 2% on a daily
basis), whereas this ﬁgure drops down to 44% in the case of scootersharing services. This result is understandable, as Mobike arrived ﬁrst
at Madrid (around 2016) in comparison with the most recent implemented scooter-sharing companies that arrived mostly in the summer
of 2018 (Arias-Molinares & García-Palomares, 2020). Work/study and
leisure activities were the most common purposes for using a dockless
mode, while nightlife and shopping the least common (see Fig. 10).
Moreover, a key concern in micromobility research has been to explore the extent to which it could substitute car trips, which is the main
objective of sustainability-oriented policies. In other words, the ideal
situation is that micromobility could attract car drivers to use more active modes. Nevertheless, some studies show that sometimes, the contrary happens, with car drivers maintaining or even increasing car us-

4.2. Station-based and dockless services: comparison analysis
4.2.1. Demand patterns
When comparing their demand patterns, Group 1 and 2 share similarities. On average, all respondents travel 12 times in weekdays
(Monday-Friday) (2,4 trips per day) and ﬁve on weekends (Saturday and
Sunday) (2,5 trips per day). The average trip duration reported resulted
in 29 min in line with Madrid’s Mobility Survey ﬁndings (Comunidad de
Madrid, 2018). In the case of dockless service users exclusively, on average, they travel 11, 5 (Mobike) and 13 (scooter services) times in
weekdays and 4,5 and 5,1 times on weekends, respectively, showing
a similar pattern to the whole sample. The most frequent mode used
for work/study purposes is public transport (38%), followed by bicycle (18%) and car (14%) (see Fig. 4) being quite diﬀerent from the
EDM2018 survey results (1)walking, (2) own car and (3) urban bus).
5
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Table 2
Socio-demographic characteristics of Micromobility users in Madrid.
Characteristics

Group 1-Bicimad
only

Group
2-Bicimad + dockless
services

Total

EDM2018

For each Bicimad only user…there
is “x” Bicimad + other services user

Genre

Female
Male

1.704
2.892

37,10%
62,90%

161
461

26,00%
74,00%

1.865
3.353

35,70%
64,30%

45,86%
54,14%

1
1
Chi-square test

Age

Under 26
From 26 to 34
From 35 to 49
Above 49

286
1.367
2.058
885

6,20%
29,70%
44,80%
19,30%

59
191
288
84

9,00%
31,00%
46,00%
14,00%

345
1.558
2.346
969

6,60%
29,90%
45,00%
18,60%

22,73%
7,54%
22,66%
47,08%

1
1
1
1
Chi-square test

Education
Level

Non-university
University

383
4.213

8,30%
91,70%

63
559

10,00%
90,00%

446
4.772

8,50%
91,50%

62,28%
37,72%

1
1
Chi-square test

Occupancy

Employee
Unemployed
Retired
Student
House keeping

3.976
224
93
289
14

86,50%
4,90%
2,00%
6,30%
0,30%

536
23
6
54
3

86,00%
4,00%
1,00%
9,00%
0,00%

4.512
247
99
343
17

86,50%
4,70%
1,90%
6,60%
0,30%

44,61%
7,93%
20,07%
20,59%
6,79%

1
1
1
1
1
Chi-square test

Environmental
consciousness

Not at all
important
Slightly
important
Indiﬀerent
Very important
Extremely
important

85

1,85%

12

1,93%

97

1,86%

1

0,09
0,16
Value 29,9
(p = 0,000)
0,21
0,14
0,14
0,09
Value 19,0
(p = 0,000)
0,16
0,13
Value 2,3
(p = 0,132)
0,13
0,1
0,06
0,19
0,21
Value 10,2
(p = 0,0379)
0,14

327

7,11%

42

6,75%

369

7,07%

1

0,13

216
2229
1739

4,70%
48,50%
37,84%

34
305
229

5,47%
49,04%
36,82%

250
2534
1968

4,79%
48,56%
37,72%

1
1
1

0,16
0,14
0,13

Chi-square test
Monthly
Income

Not declared
Less than
800€/month
800–1.300
€/month
1.300–2.000
€/month
2.000–
3.200€/month
More than 3.200
€/month
dependent
(parents or
couple)

Total

48
343

1,00%
7,50%

8
39

1,00%
6,00%

56
382

1,10%
7,30%

1
1

Value 1,0
(p = 0,913)
0,17
0,11

871

19,00%

111

18,00%

982

18,80%

1

0,13

1.580

34,40%

179

29,00%

1.759

33,70%

1

0,11

1.191

25,90%

176

28,00%

1.367

26,20%

1

0,15

414

9,00%

85

14,00%

499

9,60%

1

0,21

149

3,20%

24

4,00%

173

3,30%

1

0,16

Chi-square test

Value 21,1
(p = 0,001)

4.596

622

5.218

Source: own elaboration.

age and instead, micromobility stealing users from public transit, cycling or walking (Hendersen, 2019; Tirachini, 2019; Tirachini Hernández, 2018). In order to analyse this issue, we asked the question “before
using Bicimad, what mode did you use to do the same trip?”. We found 71%
of respondents reported to use public transport previously, followed by
12% that walked. Other users used their private car, motorcycle, bicycle
or did not make the same route with 4%, respectively. Hence, we may infer that Bicimad is competing with public transport and walking, which
is not a sustainable pattern to follow, as it will be if Bicimad took most
of its trips from motorised private modes (cars/motorcycles). However,
if we consider that achieving a sustainable shift is progressive challenge,
we could appreciate that Bicimad, in its nascent six years, is substituting
8% of previously motorised trips (private cars and motorcycles with 4%,
respectively).
When asked “if Bicimad is not available anymore, which other mode
would you use?”, an even clearer sustainable pattern is found. Only 3%
would take their cars, reducing car trips by 1% in comparison with the
pre-Bicimad choice (see Fig. 11). Choosing a bicycle increases from 4%

(pre-Bicimad) to 9%, showing that previous experience with the BSS
increases the usage of bicycles. And more interestingly, 9% of respondents would now choose a dockless service, of which moped scooters
were the most preferred (5%). Thus, Bicimad could be allowing users to
experience with micromobility and trying new modes, which was also
supported by Aguilera-García et al. (2020).
When we analyse these responses by each group of users (Group 1
and 2), we noticed some diﬀerences (see Fig. 12). Group 1 mostly used
public transport and walking before using Bicimad, and they will mostly
go back to public transport, walk or using their own bicycle if Bicimad
become inoperative. On the other hand, Group 2 has a considerable
amount of people also coming from private cars and a relatively bigger
reduction of 3% (from 6 to 3%) in their willingness to go back to driving
their cars. Additionally, Group 2 also shows a higher willingness to go
back to using diﬀerent dockless shared mobility modes if Bicimad was
not available (bike-sharing 11%, moto-sharing 9% and scooter-sharing
8%). From this ﬁgure we could infer that Bicimad is becoming crucial
to promote the use of other dockless modes.
6
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Fig. 4. Most frequent mode of transport of general sample.
Source: own elaboration.

Fig. 5. Frequent mode used for work purposes according to each user group.
Source: own elaboration.
Fig. 6. Bicimad usage frequency by trip purposes for general sample.
Source: own elaboration.

4.2.2. Price, comfort of ride and ease of use
In order to better understand why users could be interested in trying
new micromobility modes, we asked “which of the following attributes
you ﬁnd more attractive about the service (Mobike and scooters)?”. In both
cases the majority of respondents (Mobike with 75% and scooter-sharing
with 57%), answered the fact that it was a “dockless service” as the

most attractive attribute (see Fig. 13). This important insight yields that
many users may prefer dockless modes because they do not have to
worry about knowing where to ﬁnd or leave a vehicle (ease of use),
allowing them to have a more seamless door-to-door experience in their
trips. In the case of Mobike, the second most attractive attribute was the
decreased trip time (11%) which could be related to the convenience of
7
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Fig. 7. Travel behaviour change with Bicimad for general sample.
Source: own elaboration.

Fig. 8. Changes in travel behaviour after using Bicimad according to each user group.
Source: own elaboration

Fig. 9. Use frequency of dockless shared services.
Source: own elaboration.
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Fig. 10. Dockless service usage frequency according to diﬀerent trip purposes.
Source: own elaboration.

Fig. 11. Modal choice before Bicimad and modal choice if Bicimad stops being available for general sample.
Source: own elaboration.

ending a trip at the actual destination rather than a nearby docking
station, also reported by Younes et al. (2020). Interestingly, in the case
of scooters, the second most attractive attribute was “it is fun” to ride
one (comfort of ride), in tune with ﬁndings in socio-demographics about
the predominance of younger people and study or work being one of
the most common purposes to use them. On the other hand, service
fares (price) were declared unattractive for both Mobike and scootersharing users, which could mean that they may be ﬁnding the service
too expensive.
In regard to satisfaction levels, Group 1 (Bicimad-only users) show
higher levels, but low ones with respect to cycling infrastructure quality
as shown in Fig. 14. Results show that 88% of respondents are satisﬁed or extremely satisﬁed with Bicimad, while this ﬁgure drops down
to 34% in the case of the cycling infrastructure. Most of the sample
(50%) is unsatisﬁed or extremely unsatisﬁed with the infrastructure re-

porting scarce or almost inexistent cycle tracks (segregated bike lanes)
and poor safety conditions for cycling. In the case of dockless services
(see Fig. 15), Mobike stands out as a slightly better service with 40%
of respondents reporting to be satisﬁed or extremely satisﬁed, whereas
this same ﬁgure drops to 34% in the case of scooter-sharing services.
The “indiﬀerent” category is higher in the case of scooter-sharing with
33%, which could be related to younger genetarions being predominat
in this group.
4.2.3. Spatial analysis
At last, this section analyses the home/work or study location of
respondents based on 73% of the sample that completed the zip code
information in the questionnaire (n = 3.851 out of 5.218 responses). In
general, we found that most users live and work/study inside the M-30
urban zone (71%) as summarised in Table 3, which was expected as the
9
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Fig. 12. Modal choice before and after using Bicimad according to each group.
Source: own elaboration.

Fig. 13. Most attractive attributes from dockless shared services.
Source: own elaboration.

survey is nested in Bicimad users, and the service is mostly available inside M-30 highway. This area also represents the space where most jobs,
commercial zones and public facilities are concentrated oﬀering a great
supply of social, educational and cultural places, various entertainment
events and public activities (Comunidad de Madrid, 2018).
Moreover, other ﬁndings regarding proximity to dockless vehicles,
show that 72% of Mobike users reported that it was easy to ﬁnd a dock-

less bicycle within a 10 min walk from home, whereas in the case of
scooters this percentage drops to 56% (spatial availability) (see Fig. 16).
This is understandable with most respondents living inside M-30 urban zone, where most shared vehicles are deployed as stated by AriasMolinares and García-Palomares (2020).
When analysing the zip locations of respondents’ home and
work/study places (see Appendix 1) it is noted that they mostly live
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Fig. 14. Satisfaction levels with Bicimad.
Source: own elaboration.

Fig. 15. Satisfaction levels with dockless shared services.
Source: own elaboration.

Table 3
Home and work location of respondents (n = 3.851).

Lives within M-30
Lives outside M-30
Subtotal
Works within M-30
Works outside M-30
Subtotal
Lives and works within M-30
Lives and works outside M-30
Lives within M-30 and works outside M-30
Lives outside M-30 and works within M-30

Bicimad-only
Users
%

Bicimad-other
Users

%

2780
588
3368
2916
473
3389

369
114
483
387
75
462

76,4
23,6
100,0
83,8
16,2
100,0

82,5
17,5
100,0
86,0
14,0
100,0

Source: own elaboration.

11

Total
Users

%

3149
702
3851
3303
548
3851
2.745
144
404
558

81,8
18,2
100,0
85,8
14,2
100,0
71%
4%
10%
14%
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Fig. 16. Proximity to dockless shared vehicles in a 10-min walk from home.
Source: own elaboration.

around the city centre while work/study areas are more spread to
the north where most oﬃce buildings are located. Additionally in
Appendix 3, the map shows the home locations for those respondents
that, previously to ride in Bicimad, used their cars or motorcycles (motorised modes) and those that are willing to use their cars or motorcycles if Bicimad stopped being available. These areas are mostly the
high-income districts (Salamanca and Chamberí). These ﬁndings could
be important to target or focus policies and infrastructure that could help
change travel behaviour in these zones (education campaigns, Bicimad
discounts, more shared mobility oﬀer, infrastructure, etc.).
When analysing dockless users exclusively (Group 2), Fig. 17 shows
that as the distance from the city centre increases, the proportion of
dockless service users is higher. This may be due to the fact that most
shared mobility services are concentrated inside M-30 highway, including Bicimad, increasing the transport supply. In the peripheries though,
with less options and Bicimad not available, users are more captive
of dockless services. These results, may suggest that docked and dockless systems in Madrid are, rather than competing, complementing each
other, as the case of San Francisco described by Lazarus et al. (2020).
Hence, we may infer from results, that dockless services are most attractive and needed in the peripheries. Micromobility regulations could promote dockless services to be deployed in suburban areas where there are
no Bicimad stations and public transport routes are less frequent, making Mobike and scooters more convenient to cover the ﬁrst/last mile of
the trip.

who previously travel on public transport or walking, which is not a
desirable path, it could be also substituting 8% of previously motorised
trips (cars and motorcycles).
Regarding satisfaction levels, we ﬁnd that Bicimad stands as the better service, which also is related to a more familiar option due to its
six years of operation in Madrid, compared to other dockless services
that are more recent (2016 for Mobike and 2018 for scooters). However, the levels of satisfaction with cycling infrastructure were found
low, which means that users are satisﬁed with the public bike-sharing
system, but rather unsatisﬁed with cycling infrastructure. In terms of
management, we could say that the public company EMT stands out as
a good operator for the system. Secondly, this largest quality gap shows
that more cycling infrastructure is needed, and thus transport planners
and authorities should plan to extent segregated bike lanes, to create
bicycle parking and other infrastructure. In regard to dockless services
satisfaction, we could conclude that proportions are very similar, with
Mobike slightly standing as a better service.
When comparing trip purposes, we found some trends. In the case
of station-based service, it seems like the predominant proﬁle is an employee who uses it for wok purposes as they may already be familiar
with the stations near their home/work locations. Instead, in the case of
dockless services, the proﬁle points to a young student that uses the
scooter/bicycle mostly for leisure activities or study purposes. Thus,
Bicimad seems to respond to routine trips like work where users already
have identiﬁed the stations to plug/unplug bicycles, whereas dockless
services seem to be used mostly for recreation trips where not much trip
pre-planning is needed.
Finally, spatial analyses showed important insights. On one hand, a
proximity to dockless vehicles was predominant (72% Mobike and 56%
scooter-sharing), however this could be inﬂuenced by the fact that most
respondents live within M-30 urban zone (71%) where all micromobility
options are concentrated. On the other hand, respondents’ homes were
mostly located around southern Madrid inside M-30 highway, whereas
work/study densities were more homogeneously distributed to the north
of the city. These patterns follow the expected distribution of vehicles
according to land uses, with work/study areas being mostly around the
north-south axe of La Castellana and residential zones located in the
north or south surroundings of M-30 highway.
We have also found that a higher proportion of subscribers to dockless shared services lived outside M-30 zone, which supports that docked
and dockless systems in Madrid have a complemental relationship, especially in peripheral areas; users in outer areas with no Bicimad, are
keener to use dockless services (they are mor captive). These insights are
of great importance to better inform public policy, as dockless vehicle
supply could improve by oﬀering more vehicles in the city’s peripheral
areas where no Bicimad station is available yet. Based on the survey’s
responses, 1% of Bicimad users were previously driving their cars, and
in the case of Group 2, these percentage increases to 3%. Although these
results are not conclusive yet, they point to the potential of these ser-

5. Discussion and conclusions
Our study explores the opinions of Bicimad users in relation to other
dockless services.
Our two sample groups (Group 1 and 2) are socio-demographically
similar; however some slight diﬀerences are observed. When contrasting the normalised values and analysing chi-square results, we observe
that diﬀerent socio-demographic characteristics apply for those that use
dockless services: they seem to be mostly young men, especially university students or high-income employees, with neutral/indiﬀerent environmental consciousness. Group 2 of users reported “fun” as one of the
most important attributes to subscribe to the dockless service. All these
insights could better inform public policy designing targeted campaigns
knowing that dockless services (especially scooters) attract younger generations compared with station-based bike-sharing services.
In its nascent stage, we found that only 11,92% of Bicimad users have
also subscribed to other dockless services. However, this result along
with the increased preference for dockless services if Bicimad stopped
being available, suggests that the BSS is actually making users keener
to try new options, which is similar to what other authors have found
regarding users’ experience as a prompter for adopting diﬀerent travel
modes (Matyas & Kamargianni, 2018; Strömberg et al., 2018). Furthermore, it was found that even though Bicimad is mostly used by people
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D. Arias-Molinares, R. Julio, J.C. García-Palomares et al.

Journal of Urban Mobility 1 (2021) 100010

Fig. 17. Home locations for dockless users
(Group 2).
Source: own elaboration.

vices to replace car trips, which is a line of research that should be better
explored.
As main conclusions we have that our exploration serve to better
understand the relationship between docked and dockless services in
Madrid. We found that a considerable amount of Bicimad users is also
subscribed to other services (12%) and identiﬁed some diﬀerences and
similarities between both groups. In the context of new emerging concepts like Mobility as Service (MaaS), the relationship of diﬀerent modes
will have an important impact. If pre-existing bike-sharing programs
contribute to promote the use of other dockless modes, this will be positive in future MaaS applications where all services are displayed and
available in one single platform.

As main limitations of the study, we can highlight the fact that results cannot be generalised, as some groups of the population are unrepresented (women for example) as well as the population living outside
M-30 highway. This is mostly due to Bicimad being oﬀered inside M-30
highway ring, especially in 2019 when the survey was conducted (in
2020 a new expansion of the system has taken place). With future expansions of Bicimad to outer peripheral areas (outside M-30), it will be
possible to capture a more representative picture of the city. Service expansions may reach areas that are now being poorly served with travel
options and where users may be more captive of dockless services. Additionally, by analysing results based on a nested survey of Bicimad users
conducted in 2019, we could have misrepresented the preferences of
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The authors gratefully acknowledge funding from Ministerio de
Ciencia e Innovación (MCIN) through Agencia Estatal de Investigación (AEI) and cofounded by the European Regional Development Fund (FEDER, UE) through the Project “RTI2018-098402-B-I00”
as well as funding from the same European Regional Development
Fund and Comunidad de Madrid through the project (INNJOBMADCM, H2019/HUM-5761) and MCIN-AEI/10.13039/501100011033/
(PID2020-116656RB-I00). Additionally, the study falls within the
framework of the UCM-EMT collaboration project called “Cátedra Extraordinaria de Movilidad Ciclista” (Cycling Mobility Lectureship).

Declaration of Competing Interest
The authors declare that they have no known competing ﬁnancial
interests or personal relationships that could have appeared to inﬂuence
the work reported in this paper.

Appendixes. Appendix
None.

Appendix Fig. 1. Home/work zip location density from BICIMAD Survey respondents.
Source: own elaboration.
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Appendix Fig. 2. Home/work zip location density from EDM2018 respondents.
Source: own elaboration.

Appendix Fig. 3. Density of previous/future motorised drivers if Bicimad was not available.
Source: own elaboration.
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