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Resumo

A integracdo dos veiculos ndo motorizados por compartilhamento esta a ganhar destaque nas cidades.
Historicamente, o0 acesso a esses veiculos a criancas e familias com criancas tem falhado
sistematicamente. S&o raros 0s sistemas de compartilhamento, a nivel mundial, que disp6em de veiculos
adaptados ao transporte de criangas. A partir deste problema, que passa quase despercebido, foram
identificadas as origens historicas deste tipo de veiculos, as suas caracteristicas e a presenca deste tipo
de veiculos nas cidades. A nivel metodolégico, optou-se pela elaboracdo de um levantamento de
experiéncias existentes, baseada inicialmente em pesquisa documental e complementada com
observagdo in loco, em diferentes cidades de Portugal, Espanha e Brasil. O artigo € ilustrado com
fotografias dos diferentes veiculos nas varias cidades. Nas fotografias é possivel observar o problema
central deste trabalho — a falta de condigcbes de acessibilidade aos servicos de transporte néo
motorizados por compartilhamento em relagao as criancas e familias com criancas.

Palavras-chave: Sistemas de Mobilidade Compartilhada, Problemas de mobilidade compartilhada,
micromobilidade, compartilhamento de bicicletas em familia, compartilhamento de patinetes, criancas,
acessibilidade.

Abstract

"Non-motorized shared vehicles" are gaining fans across the country. Historically, the access to these
vehicles by children and families has failed. Not all vehicles, worldwide, are designed to transport children.
This problem is quite often not even perceived, as the design and characteristics of these vehicles in the
cities shown. At the methodological level, it was decided to elaborate a survey of existing experiences,
based initially on documentary research and complemented with on-site observation, in different cities in
Portugal, Spain and Brazil. The article is illustrated with photographs of the different vehicles in those
different cities. In the photographs, it is possible to observe the central problem of this work — which is the
lack of accessibility to shared non-motorized transport services in relation to children and families having
children.
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Key-Words: Shared mobility systems, Shared mobility problems, micromobility, family-friendly
bikesharing, scooter sharing, children, accessibility.

Resumen

La integracion de vehiculos no motorizados a través del uso compartido, estd ganando protagonismo en
las ciudades. Historicamente, el acceso a estos vehiculos para nifios y familias con nifios ha fallado
constantemente. Los sistemas de intercambio son raros en todo el mundo y cuentan con vehiculos
adaptados para el transporte de nifios. A partir de esta problematica, que pasa casi desapercibida, se
identificaron los origenes historicos de este tipo de vehiculos, sus caracteristicas y la presencia de este
tipo de vehiculos en las ciudades. A nivel metodolégico, se decidié elaborar un levantamiento de
experiencias existentes, basado inicialmente en la investigacién documental y complementado con la
observacion in situ, en diferentes ciudades de Portugal, Espafia y Brasil. El articulo esta ilustrado con
fotografias de los diferentes vehiculos en las diferentes ciudades. En las fotografias se puede observar
el problema central de este trabajo: la falta de accesibilidad a los servicios de transporte no motorizado
de intercambio, relacionado con nifios y familias con nifios.

Palabras clave: Sistemas de movilidad compartida, Problemas de movilidad compartida, Micro
movilidad, Bicicleta familiar compartida, Scooter compartido, Nifios, Accesibilidad.
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1. Introduction

Cities considered sustainable, inclusive, prosperous, and resilient depend on accessible and healthy
means of transport for all people that facilitate safe, efficient, and pollution-free flow. Increasing numbers
of cities have adopted non-motorized shared transport services. In this paper, we also consider as non-
motorized shared vehicles the assisted non-motorized vehicles such as bicycles and electric scooters,
whose motor works in an auxiliary way to the human traction. In 2017, Robin Chase, with other
international partners from the mobility and transportation fields defined in English, Spanish, Italian,
French, and Chinese ten principles for shared "mobility" entitled “Shared Mobility Principles for Livable
Cities” (CHASE, 2017).

Principle number five of this document, “We promote equity”, highlights the importance of physical, digital,
and financial access to shared transport vehicles and further mentions that these vehicles should be
carefully designed to ensure that its use is possible and accessible to all users regardless of age, gender,
race, ethnicity, and financial capacity (CHASE, 2017).

Throughout the world, the experience of childhood has become increasingly urban. In 2007, for the first
time, the urban population surpassed the rural population. In 2014, about 54% of the world's population
already resided in urban areas, and it is estimated that by 2050, this percentage will increase to 66%,
which corresponds to nine billion people residing in medium and large cities, of which 2.7 billion will be
children under the age of 18. As a result, the experience of childhood has become urban and in 2012,
this has already been the reality for one billion children (See the United Nations report World Urbanization
Prospects: the 2014 revision e Relatério da Situagdo Mundial da Infancia de 2012 cited by Reis, 2015).

According to the document Global Action on Physical Activity 2018-2030 from the World Health
Organization (WHO), one in four adults and three in four adolescents (aged 11-17 years) in the world do
not currently meet the global recommendations for physical activity set by the WHO. In addition, as
countries develop economically, levels of sedentary lifestyles increase. In some countries, sedentary
living standards can reach 70 percent, due to changes in transportation patterns, increased use of
technology and urbanization. The same document also indicates that levels of physical activity are
affected by cultural values. In most countries, girls, women, the elderly, underprivileged groups, and
people with disabilities and chronic diseases all have fewer opportunities to access safe, accessible, and
appropriate programs and places to become physically active (WORLD HEALTH ORGANIZATION,
2018).

It has been proven that regular physical activity helps prevent and treat non-communicable diseases such
as heart disease, stroke, diabetes, breast and colon cancer while also helping to prevent hypertension,
overweight, and obesity, in addition to improve mental health, quality of life, and well-being. Along with
multiple health benefits, physical activity can also generate additional returns on investment, such as
reduced use of fossil fuels, cleaner air, and less congested and safer roads (WORLD HEALTH
ORGANIZATION, 2018).

To ensure that everyone achieves these benefits, the same WHO document lists four objectives. The
objective number 2, "Create active environments", highlights in all its five points several measures that
call for the promotion of connected urban planning and transport policies that can provide space for
walking, cycling and other non-motorized transport vehicles (including wheelchairs); the importance of
creating infrastructure suitable for all ages; the importance of road prevention and universal access to
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facilities that promote physical activity and also prioritize universal access to all places for pedestrians,
cyclists, and public transport.

The non-motorized shared vehicles are increasingly integrated into the definition of "urban mobility" in
cities. (MAGALHAES, 2019, p. 4). According to the author, to talk about urban mobility is important to
clarify the concepts of “transportation”, “accessibility”, and “mobility”. Thus, the first concept concerns the
intentional movement of material objects. These are movements that are born of human will and for the
realization of “transportation” there must be three elements: the subject of transportation, the means of
transportation, and the object of transportation. Accessibility is considered to be the ownership of what is
accessible, i.e., the one with which a relationship can be established (MAGALHAES, 2019). Mobility, on
the other hand, is related to the property of the object that can be moved by a given transport system and

is determined by accessibility.

Not only in Brazil but also in other cities of the world recently begun to be changes in policy towards urban
mobility to combat some of the problems of contemporary cities. We are witnessing a reflection on how
to offer good conditions of urban mobility to its inhabitants. For Magalhdes (2018), one of the greatest
challenges in terms of urban mobility in the cities of the future involves the creation of sustainable
transport systems. It is important to strengthen the construction and expansion of subway/rail and road
corridors. Here we can also include the expansion of spaces for the circulation of non-motorized vehicles
such as bicycles. The same author also considers that despite significant advances are underway in
urban mobility, gaps remain in the concept of universal accessibility. Many facilities and vehicles impede
accessibility for seniors, people with disabilities, or young children. The same is true for the history of
non-motorized shared cars that, with few exceptions, do not consider universal access, including children
and families with children — the central theme of this paper.

Although most of these vehicles are not adapted for children and families with children, some authors
have recognized the importance of using these vehicles. Duran-Rodas and Wulfhorst (2019) state that
the general and growing trend of this type of transportation can be associated with positive impacts
ranging from reduced greenhouse gas emissions to economic development and health benefits.

That said, we discuss and answer the following questions:

If we should find in all cities non-motorized shared vehicles accessible to all, as the principles of shared
mobility state, and if the experience of childhood is increasingly urban, why do we hardly find in cities
these vehicles accessible to children and families with children?

Are there any sharing experiences that make the service accessible to children or families with children?

In this paper, we present the history of non-motorized shared vehicles, the access of this type of vehicle
to children and families with children, a typological study of this type of vehicle, and some practical
examples in different countries.

2. From Amsterdam to the world — Brief history of sharing experiences of non-

2021, © Copyright by Authors. DOI: http://doi.org/10.18830/issn.1679-0944. n.30.2021.08



Licensed under a Creative Commons Cadernos de Arquitetura e Urbanismo | Paranoa 30
Y

Attribution International License.

motorized vehicles

The shared urban mobility services had their first initiatives in 1948 with car sharing. Later, in 1965, the
bike sharing appeared, and more recently in 2012, for the first time in San Francisco, the possibility of
sharing scooters (scooter sharing), commonly known as “patinetes” in Brazilian Portuguese (TURON;
CZECH; TOTH, 2019; KATONA; JUHASZ, 2020).

We can say that bike sharing is the oldest system of non-motorized shared vehicles. Although this system
originated in the 1960s of the last century, the growth of bike sharing has progressed slowly until the
technology of these vehicles was improved over time. While slow, this growth has resulted in the rapid
expansion of bicycle-sharing programs in Europe, and later in most other continents (DEMAIO, 2009).

The first bike sharing projects were founded either by local community organizations, as charitable
projects to support the underprivileged, or by bicycle rental companies. Luud Schimmelpennink is a
pioneer in the history of bike sharing. According to Velocitta (2014) it was in the 1960s that the Dutch
industrial designer created the project "Witte Fietsenplan" (White Bicycle Plan). This project consisted of
painting old white bikes and leaving them anywhere in the city of Amsterdam for anybody to use. This
was the first urban bike sharing system on record. Although the White Bicycle Plan has been a
revolutionary project that changed public transport around the world, it was not implemented as planned
and several bicycles were stolen. The White Bicycle Plan had two objectives: to provide free bicycles to
any person who needed transportation, and to create opposition to the pollution and dirt produced by
cars. The white color of the bicycles symbolized simplicity and hygiene, and thus an alternative to the car
and clean for the city.

The evolution of bike sharing can be classified into three distinct generations. The Luud
Schimmelpennink’ project, which began on July 28, 1965, is classified as the first generation of bike
sharing. The second generation occurred in the 1990s, between 1991 and 1993, when Denmark launched
two small bike sharing projects in the cities of Farsg, Grend, and Nakskov that over the course of that
decade were enhanced. In England, the Bikeabout program from the University of Portsmouth was
launched. In Copenhagen, Denmark, the Bycykler Kgbenhavn project was started in 1995 and in 1996,
with the support of sponsors, it was disseminated throughout the city. Later, this third generation was
improved with electronic lock bicycle locks, telecommunication systems among others. The bike sharing
has grown slowly in the following years, and in 1998 France started the Vélo a la Carte program. In 2000,
Germany launched in Munique the bike hire system Call a Bike (DEMAIO, 2009).

In Portugal, the Bicicletas de Utilizacdo Gratuita de Aveiro (BUGA) system —in English, Aveiro Free Bikes
— started in the year 2000. This system had 350 BUGAS bicycles for free use, accessible at 30 parking
places scattered over the city (MOTOR24, 2019). According to the same website, BUGA was a pioneer
system in Portugal of bike sharing network that for being so innovative gained great recognition at a
national level and passed an image of Aveiro as a bike-friendly city.

In 2005, the city of Lyon in France launched the Velo'v service, with 1,500 bikes. Then in 2007 Paris
launched the Vélib' bike sharing, initially with a fleet of 7,000 bicycles that it has expanded over the years
and operates both in the center and in the suburbs (DEMAIO, 2009). The author also states that outside
of Europe, bike sharing finally started happening in 2008 with new programs in Brazil, Chile, China, New
Zealand, South Korea, Taiwan, and the United States of America. Each of these programs were the first
third generation bike sharing programs to their countries.

Duran-Rodas and Wulfhorst (2019) state that bike-sharing systems (BSS) are currently divided into three
categories: station-based bike sharing (SBBS), free-floating bike sharing (FFBS), and hybrid bike sharing
(HBS), which is a mixture of the previous two. The current bike sharing systems also use the Global
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Positioning System (GPS), which enables tracking the bicycle's location in real time, thus decreasing the

risk of theft.

Figure 1: The history of bike-sharing divided into three generations
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Source: The author (May 2020).

Katona and Juhasz (2020) note that traditional bike sharing systems are used all over the world. The bike
sharing systems are based on a fixed coupling network. This type of system works well, but has some
gaps, such as only serving the highest density areas of the city, restricting the use of the vehicle fleet to
many potential users who are outside these areas. In recent years, some operators have started to
develop solutions without the need for fixed stations. The biggest advantage of this system is that the
user can leave the bicycle anywhere. Some cities in the world, such as Seattle or Singapore, have
adopted the creation of bicycle parking places to avoid this confusion.

Portugal is also implementing bicycle parking. To illustrate these initiatives, we share some examples of
bicycle parking spaces in the city of Espinho and a bicycle parking places sign in Vila Nova de Gaia
(Figure 2 and Figure 3). Porto has created bicycle parking and dozens of parking spaces for shared
electric scooters from the three companies operating in the city, such as Bird, Circ, and Hive, as we can
see in Figure 4.
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Figure 2: Bicycle parking spaces at  Figure 3: Bicycle parking sign at the Figure 4: Scooter parking spaces
the Espinho Train Station, Santo Ovideo subway station, Portugal spaces in Porto, Portugal
Portugal

Source: The author (May 2020). Source: The author (May 2020) Source: The author (June 2020)

Some of the restrictions of bicycle use are visible on the bicycle parking sign in Figure 3, such as
"Passengers without bicycles have priority boarding" and further explains that on special occasions
bicycle use may be restricted.

These restrictions can be one of the reasons why we cannot find many bicycle users near of the subway
Santo Ovideo, a reality different from some cities in Europe such as the cities of Mainz or Weimar in
Germany, where we see several people on the street using bicycles (see Figure 5 and Figure 6).

Figure 5: Bicycles parked at the Figure 6: Bicycles parked in the
train station of Mainz, Germany city center of Weimar, Germany

Source: Author (February 2014) Source: Author (February 2019)

3. The sharing of non-motorized vehicles nowadays

According to the Bike Sharing World Map (2020), as of April 2020, there were 17,866,900 bicycles and
electric bicycles distributed across 2,102 bike sharing programs, and 385 of these programs were in
planning or construction and 474 were no longer in operation.

Graphic 1: Bike-sharing programs around the world

MTotal Win planning or under construction M No longer in operation

Source: Elaborated by the author (May 2020) based on data from Bike sharing world map (May 2020).
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DeMaio developed the Bike Sharing World Map (Figure 7) in 2007 with the following captions:

Figure 7: Representative cartogram adapted from the Bike Sharing World Map

A system in operation

A system in planning or construction

A system that is no longer operating
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Source: Bike sharing world map (May 11, 2020).

In the map in Figure 7, it is possible to observe that at 9:07 pm (BST) on May 11, 2020, there were: (i)
432 cities using bike sharing services; (ii) 27,390 people using bike sharing services worldwide; (iii) the 5
cities with more bike sharing in the world: Suzhou & Wujian with 32,422 vehicles; Weifang with 26,677;
Taipei & Taoyua with 26,580; Hangzhou with 23,794; and Putian City with 20,618.

Along with China, other countries are also investing in bike sharing. One example is Norway, specifically
the city of Oslo. According to Espegren (2019), a leader in urban sharing (technology platform for
shared micromobility in Norway), bike sharing in Norway is more successful than among its Scandinavian
neighbors. Olso has a strong bike sharing culture, and the shared bike is one of the most popular forms
of public transportation in the city. The number of bicycle trips per day in Oslo is eight.This is four times
the global standard and one of the best bike sharing rates in the world.

Although the bike is the most well-known non-motorized shared vehicle, other similar shared vehicles,
such as scooters, are emerging worldwide. The Global Micromobility Map is a map developed by Alex
Rios (Figure 8) which shows the main bike, scooter and moped sharing companies in the world.

Figure 8: Representative cartogram adapted from the Global Micromobility Map

A yellow bicycles/eletric bicycles
A green scooters
A blue motorcycles

Source: Global Micromobility Map (2020).

Graphic 2: Leading vehicle-sharing companies by type of available vehicle
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Source: Elaborated by the author (May 2020) based in data from Global Micromobility Map (May 2020).

With the help of the Global Micromobility Map (2020), we identified 51 vehicle-sharing companies
considered as major worldwide. Fifteen of these companies is dedicated to bikes and electric bikes
sharing, 20 to scooter sharing, 10 to motorcycle sharing, four to scooter and bike sharing, and two to
scooters and motorcycles sharing. None of these companies offered three types of shared vehicles and
bicycles and motorcycles at the same time. In addition to these 51 well-known companies, we also
identified 54 other companies that are not so famous: 13 bike and electric bike companies, 25 scooter
companies, and 16 motorcycle companies.

4. The sharing of non-motorized vehicles with a focus on children and families
with children: Survey of experiences in Brazil, Spain, and Portugal

These data are significant and show that non-motorized vehicle sharing systems are increasingly
common around the world. However, are most of these systems adapted to children and families with
children?

4.1 Methodological comments

To answer the question raised above, we chose to elaborate a survey of existing experiences, based
initially on documentary research and complemented by on-site observation in cities distributed in three
countries: Brazil — Brasilia and Rio de Janeiro, Spain — Madrid, Portugal — Gaia, Porto, Aveiro, and Lisbon.
The criterion used to select cities was the feasibility of the site visit.

In each city visited, the following procedures were performed: (i) observe the public space; (ii) photograph
the non-motorized shared vehicles found; (iii) collect information about the service provided.

The planned activities were completed between November 2019 and March 2020.The COVID-19
pandemic has affected the continuity of fieldwork. On May 2020, we try to do a new data collection, but it
was not possible because the possibilities of displacement in public space were quite restricted in terms
of geographical distance and dwell time, as well as hon-motorized shared vehicles were no longer on the
streets. In June and July, a new attempt was made to find shared vehicles in Porto (Portugal) and we
found some that had recently been placed.

We identified 21 non-motorized vehicle sharing systems and took over 50 photographs.

4.2 Conditions of accessibility to non-motorized transport sharing services in relation to
children and families with children: Documentary research of vehicles and experiences
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During the documentary research, we identified some examples of non-motorized vehicle sharing with
the possibility of transporting children and that allow us to consider three distinct situations: 1) Children
old enough to use these services without the presence of an adult; 2) Children too big to be transported
as a regular passenger, but too young to use these types of services; 3) Children who can be transported
as a regular passenger on a cargo bike, bicycle seat, or trailer.

In recent years, have emerged reflections on how to make non-motorized vehicle sharing more accessible
to all people, regardless of the region where they live or their financial capacity, and how to make it more
accessible to people with different physical needs as well. The introduction of electric bike sharing, the
use of dockless bikes, and the growth of other non-motorized sharing vehicles have contributed to more
and more people around the world being able to use these services. According to the American
Association of Retired Persons (2018), the introduction of electric bicycles has expanded access to
vehicle sharing services to older motorcyclists, for example. Dockless bike sharing can be an alternative
to public transportation, reducing commute times and providing more free time for people (DIJST;
VIDAKOVIC, 2000 apud CHEN; ETTEMA; LIEROP, 2020). On the other hand, the authors state that
dockless bike sharing may also exclude some population groups such as the elderly, people with
disabilities, or those who have no smartphones.

The introduction of shared bikes adapted for people with disabilities in the United States has made it
possible, albeit on a small scale, for cyclists to ride with their arms, for example. In Portland, several
cyclists lobbied the government to create a bike sharing system adapted to people with disabilities; they
also realized the need for bikes with wheelchair storage capacity and assistance at sharing stations
(COLLINS, 2018; MERCHANT, 2019). The Adaptive BIKETOWN is a bike sharing program from
Portland. The project offers 17 types of adaptive bicycles to people with different needs and pedalling
styles. In addition, the Adaptive BIKETOWN provides accessories including helmets, store mobility
devices during commuting time, and a pet box.

Whilst every effort is made to promote the access to sharing vehicles, few cities in the world address the
issue of family cycling. Many people already use non-motorized vehicle sharing services, but often
families cannot use these services as an option to the car in their daily routines, for example, to take the
children to school. Depending on the age of the child, family cycling may require the use of several bikes
together or one or several adults cycling with younger children sitting in some proper seat, trailer or other
cargo bike accessory. However, most systems are not configured to allow or encourage such use,
because of age restrictions, lack of bicycles or suitably sized accessories, or legal logistic constraints.
Some people wanted to carry child carrier accessories with them to put on their bikes, but the bike sharing
systems do not allow. In 2014, a father decided to build his own seat to carry children on shared bikes
from the Capital Bikeshare system in Washington, D.C., but the system went against that idea
(MERCHANT, 2019).

As will be seen further, in the results of the on-site research, it was possible to verify in practice these
difficulties of transporting a child in non-motorized vehicle sharing systems. After all, what options are
available to families? Is there space to allow non-motorized vehicle sharing with options to include seats
or trailers to take the children? Are there vehicles suitable for the needs of children? What bike sharing
options exist for families?

Bike sharing systems suitable for children are rare. Moreover, the programs found are very small or pilot
programs. We identified only three options for transporting children: cargo-bike-sharing (CBS), in which
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you can transport children, groceries, or other adult; bicycles suitable for children; and bicycles with a
child seat.

According to Merchant (2019), Carvelo2go is the largest cargo bike sharing program (eCargo-bike
sharing). This initiative operates in cities across Switzerland without a bike parking or bike station.
Carvelo2go makes 300 high-quality electric bicycles available for rent on its digital platform. In Table 1,
we describe the characteristics of the five main available models on the Carvelo2go website a
(CARVELO2GO, 2020).

Table 1: Information on the characteristics of the Carvelo2go cargo bike system

Country of Number of

Manufacturer origin Model Speed children Load

2020/Packster 60 2020
25 km/h 2 100kg

Modell 2018/Packster

60 2018
25 km/h 2 100kg
Riese & Miiller Germany

25 km/h 1 60kg
25 km/h 2 140kg
Urban Arrow Nethzrland 25 km/h 2 80 kg

Source: Elaborated by the author (June 2020) based on data and photos available on the Carvelo2go site (June 2020).

According to Merchant (2019), in Germany there is also a cargo bike sharing system to transport children
with a fleet of about 60 vehicles. This system is the Transportrad Initiative Nachhaltiger Kommunen
(TINK). The TINK initiative operates in the cities of Konstanz and Norderstedt (TINK, 2020). In Konstanz,
we found 26 bicycles, specifically 17 Cargo Long with 2 wheels and capacity to carry two children up to
6 years old, and 9 Cargo Trike with three wheels and capacity to carry four children up to 6 years old.
Both versions are from a Dutch company called Bakfiets.nl. Currently, this system has become part of
the Fahrrad-Mietsystem konrad der Stadtwerke Konstanz — a bike sharing system operating in the city
(STADTWERKE KONSTANZ, 2020).

Table 2: Information on the characteristics of the TINK cargo bike system in Konstanz
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Konstanz | Manufacturer Country | Model Number of | Number of Load | Other
of origin bicycles children characteristics
Bakfiets.nl. Netherla | Cargo 17 2 childrenup to | 180kg | 2 wheels, box
nds Long 6 years old between the

handlebar and
the front wheel;
seat belts;
foldable seats; 2
beverage boxes.

Cargo 9 4 childrenupto | 180kg | 3 wheels, box
Trike 6 years old between the
handlebar and
the front wheel;
seat belts;
foldable seats; 2
drink box.

Source: Elaborated by the author (June 2020) based on data from Merchant (2019).

In Norderstedt, 24 cargo bikes and 15 electric transport bikes are available in the following versions:

e Two wheel cargo bike with space for two drink box;
e Three wheel cargo bike with space for four drink box;
e Two wheel cargo bike with engine booster.

Each bike has subtle differences, a height-adjustable saddle, folding seats with seat belts, and the
capacity to transport two children under 6 years old (NEXTBIKE, 2020).

In addition to these models of cargo bikes for transporting children, we identified three countries that have
very limited pilot projects of bikes in smaller sizes for children: France, Italy, and Brazil. In France, the
project seems to be already extinct. To find this type of project, we did a Google search for “scooter

sharing family friendly”, “bike sharing family friendly”, “bike sharing for kids”, among other similar concepts
or the same words in different languages.

Table 3: Bike share system of smaller size to children

City Name Start Fleet Bike Accessorie Users Ceased to
/Country date station s operate
Paris, P'tit Vélib' 06/18 300 5 helmets, 4 versions:
France 2014 removable “La 2017
training Draisienne”
wheels, children from 2
basket to 4 years
without pedals;
"12 Pouces"

children from 3
to 5 five years
old with
removable
training
wheels;
"16 Pouces"
children from 5
to 7 years old
with
removable
training
wheels;
"20 Pouces"
children age 8
years without
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training
wheels.
retractable Children from In operation
Fortaleza, Mini 07/02 50 5 training 3to 10 years
Brazil Bicicletar 2017 wheels, horn | old up to 50 kg
and up to 1.50
meters.
Children from
Sé&o Paulo, | Danoninho 10/30 50 5 retractable 3 to 10 years ?
Brazil Bike Kids 2016 training old up to 50 kg
Santos wheels and up to 1.50
meters.
Children from
Brasilia, Mais bike 06/17 10 1 retractable 3to 10 years In operation
Brazil kids 2018 training old up to 50 kg
wheels and up to 1.50
meters.
Children from
Goinia, Gyndebike 09/09 ? 2 retractable 3to 10 years ?
Brazil KIDS 2019 training old up to 50 kg
wheels and up to 1.50
meters.
retractable Children up to
Espirito Bike Vitoria 10/12 30 3 training 50 kg and up ?
Santo, Kids 2017 wheels, to 1.50 meters.
Brazil adjustable
saddle and
handlebar
Espirito Children up to
Santo, Bike Serra 03/29 20 2 retractable 10 years old ?
Brazil 2019 training and up to 1.50
wheels meters.
Recife, Bike Kids 10/09 20 2 retractable ? ?
Brazil Recife 2018 training
wheels
Children from
Milan, Italy Junior 04/30 60 11 ? 6 to 10 years ?
BikeMi 2016 old up to 40
kg.

Source: Author (June 2020).

In Table 3, we summarize the nine small-size bike-sharing projects for children that emerged between
2014 and 2019: one project in France, one project in Italy, and seven projects in Brazil. Most of the
projects had a very small fleet consisting of 10 to 50 bicycles distributed between one to five stations.
The largest fleets are concentrated in Paris (France), with 300 bikes, and in Milan (Italy) with 60 bikes.
The Parisian project was the only one to present bicycles of various sizes and characteristics depending
on the age of the children. Although it was the biggest project, it was ended in 2017. In Brazil, the bikes
were similar from one city to another. In Italy, the children's bikes were also all the same, and we
discovered on the Junior BikeMi website that, in addition to the child-sized bikes, there was also a fleet
of 150 shared electric bikes for adults with a seat to carry children up to 20 kg — "La bici con il seggiolino".
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Junior BikeMi is the world’s first integrated bike system for children and adults. For each adult bike, it was
possible to rent up to three children’s bikes simultaneously.

The following are images of some of the cases studied.

Figure 9: P'tit Vélib' (Paris, France)

Source: P'tit Vélib/Marketing.

Figure 10: Mini Bicicletar
(Fortaleza — CE, Brazil)

Figure 11: Junior BikeMi
(Milan, Italy)

Figure 12: Bike Mi “La bici con il seggiolino”
(Milan, ltaly)

Source: Mini Bicicletar/ Marketing.

Source: Junior BikeMi/Marketing .

Source: Bike Mi/Marketing.

4.3 Conditions of accessibility to the non-motorized transport shared services in relation
to children and families with children: A survey in the cities of Brazil, Spain, and Portugal
In Table 4, we present the bike sharing systems identified in the cities visited and its main characteristics.

Table 4: Information on the vehicle sharing companies listed in the cities visited

Country City System/Company Type of vehicle Adapted to children/families
with children
Brazil Brasilia Mais Bike Bikes Yes, in the +Bike Kids version
(bikes in small size with training
wheels)

Yellow Bikes and scooters No

Grin Scooters No

Rio de Lime Scooters No

Janeiro

Bike Itau | Tembici Bikes No

Portugal Lisboa Jump by Uber Bikes and scooters No

Lime Scooters No

Gira Bikes No

Hive Bikes and scooters No
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Frog Scooters No
Circ Scooters No
Miramar - Circ Scooters No
Gaia
Porto Bird Scooters No
Circ Scooters No
Hive Scooters No
Aveiro BUGA Bikes Yes, in the version with child
seat up to 26 kg or with baby
seat to children from 1 to 2
years old.
Spain Madrid MyGo Wheels Without a defined name No
Jump by Uber Scooters No
Wind Scooters No
Mobike Bikes No
EMT Madrid Bikes No

Source: Author (November 2019 to June 2020).

Lime was the only company that existed both in Europe, in Lisbon, and in Brazil, in Rio de Janeiro. Jump
by Uber was active in the two neighboring countries: Portugal and Spain. Circ operated in the three
Portuguese cities listed in Table 4: Lisbon, Porto, and Vila Nova de Gaia. Madrid was the only city that
had a new and still nameless sharing vehicle, similar to a scooter but with a seat to travel.

Despite the different non-motorized vehicle sharing companies existing in these cities, only two of them
had vehicles to transport young children: the Mais Bike project in Brasilia and BUGA system in Aveiro.
The Mais Bike has a parallel project called Mais Bike Kids that have a fleet of bikes with training wheels.
The free system BUGA offers three bikes with a child seat for children up to 26 kg, one bike with a baby
seat for 1 and 2 years old, a kid’s bike helmet, and the possibility to put a seat on other bicycles.

On the streets of Brasilia, we did not find any bikes of the Mais Bike Kids. However, we did an informal
research on the Mais Bike Kids' website and a phone contact with the company in May 2019 and, as a
result, we discovered that the bikes for children was still available, but with a very limited fleet.

In Spain, we have identified some vehicle sharing systems that accepts children over 14 or 15 years of
age, but they need an application registration performed by their legal guardian. The legal guardian will
have to take full responsibility for the actions of minors while using the service.

We conjecture three reasons why non-motorized vehicle sharing services are not accessible to children
and families with children. The first is the lack of accessories, such as trolley, child seats, or croup. The
second is that in most systems the vehicles have only the same standard size. The legal minimum age
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allowed for the use of these services is the third. These reasons should be studied in future work on the
subject. To corroborate this information, we present here photos taken during fieldwork. With the
exception of the photo from Aveiro, in all other photos, regardless of the country, we observed the
absence of accessories adapted for transporting children and vehicles of different sizes.

Brasilia

Figure 13: Mais Bike bicycle Figure 14: Yellow bicycle Figure 15: Grin and Yellow scooters

Source: Autor (November 2019). Source: Author (November 2019). Source: Author (November 2019).

Rio de Janeiro

Figure 16: Lime scooter Figure 17: Bike Itau | Tembici bicycle

Source: Author (December 2019). Source: Author (December 2019).
Lisboa
Figure 18: Jump Uber Figure 19: scooter Figure 20: Gira bicycles

scooters and bicycles

Source: Author (December 2019). Source: Author (December 2019). Source: Author (December 2019).
Figure 21: Hive scooters Figure 22: Frog scooters Figure 23: Circ scooters
and bicycles
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Source: Author (March 2020). Source: Author (December 2019). Source: Author (December 2019).

Gaia and Porto

Figure 24: Circ scooters Figure 25: Wive scooters  Figure 26: Wive scooters

r]ﬁﬂé\
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Source: Author (July 2020). Source: Author (July 2020). Source: Author (July 2020).

Aveiro
Figure 27: BUGA bicycle
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Source: Author (August 2020).
Madrid

Figure 28: Jump uber scooter, Figure 29: Mobike bicycles Figure 30: EMT Madrid bicycles
Wind scooter and My Go Wheels
vehicle without name

Source: Author (February 2020). Source: Author (February 2020). Source: Author (February 2020).

Conclusions

Although more and more cities around the world are adopting non-motorized sharing vehicles, we have
noticed that this type of transport rarely allows access to children. This problem goes almost unnoticed
in present-day cities. There are several limitations for the safe transportation of children, such as the
minimum legal age allowed, the size of the vehicles, and the lack of accessories. It would be interesting
to study these limitations as well as to understand how the cities could be benefited with more children
and families with children using these services. What benefits for children, families and the city itself?

We conduct this study to contributing to a better city that is accessible to all and to promoting a reflection
on this subject. Francesco Tonucci stated in his most recent book "if children to appropriate the city's
public spaces [...] it will gain beauty, health and safety". (TONUCCI, 2019, p.155).

Itis crucial to think about non-motorized vehicle sharing solutions that are also accessible to children and
families with children. Promoting social inclusion in the city and access to nhon-motorized vehicle for all is
a possibility that can become a new form of public transportation accessible also for low-income families
and other residents. For this, this type of transportation must be available not only in urban centers but
also in the suburbs. Furthermore, the city must have the conditions necessary to operate these vehicles
safely. It could also be an opportunity for inclusion in the city for children, families with children, and
tourists who are without access to their own vehicles. We believe that vehicle sharing can give children
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different experiences in the city, in a way that brings more benefits to themselves, adults, and the city
itself.
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