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Executive Summary  

 

This report, written by the International Federation of Pedestrians (IFP) in collaboration with the 

Korean Transport Institute (KOTI), explores the challenges and opportunities for enhancing 

pedestrian and cyclist infrastructure globally. It offers evidence-based recommendations to ensure 

safe, equitable, and accessible urban spaces prioritizing active mobility, with a focus on the interplay 

between pedestrians, cyclists, and motorised vehicles. 

Key recommendations  

1. Prioritization of sidewalks  

o Sidewalks must be reserved exclusively for pedestrians, with universal accessibility as 

a core design principle. Features such as tactile surfaces and adequate width should 

be standard. Raised crosswalks are valuable in many situations. 

o Cyclist organizations, like the League of American Bicyclists, support this view, 

noting that sidewalk riding increases risks for both cyclists and pedestrians. Besides, 

sidewalk riding leads to more bicycle-motorist crashes because cyclists are less visible 

to drivers at intersections and driveways. Research shows that sidewalk cycling 

significantly increases crash risk. Drivers turning at intersections often miss seeing 

cyclists on sidewalks because they do not expect them there. 

o Enhanced urban design must accommodate diverse users, including those with 

disabilities, the elderly, and children. Sidewalks should provide safe connections to 

other transport modes. Public space should integrate essential facilities like benches 

and public toilets. 

2. Separation of c yclists and pedestrians  

o Non-segregated cycle lanes on sidewalks are strongly discouraged due to increased 

collision risks and reduced pedestrian comfort. 

o Dedicated cycle tracks, physically separated from both sidewalks and car lanes, are 

recommended to improve safety and reduce conflicts. These tracks should feature 

clear markings, signage, and appropriate designs at intersections.  

3. Reallocating urban space from motorised vehicles to active mobility  

o Where no adequate infrastructure for active transport modes is present and space 

constraints exist, space should be reallocated from motorised vehicles to pedestrians 

and cyclists to address the root causes of urban tension and improve safety.  

o Motor vehicle lanes should be reduced, reallocating space to wider sidewalks and 

segregated cycle lanes. 
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o Parking restrictions and car-free zones should be expanded to prioritise active and 

public transport. 

o Speed limits should be lowered to 30 km/h (20mph) in urban areas to enhance 

pedestrian and cyclist safety. 

4. Shared spaces and design innovation  

o Shared spaces (like broad pedestriansõ areas with low pedestrian densities and low 

bicycle traffic) can promote coexistence but require careful design to ensure 

pedestrians remain the priority. Features such as speed limits, clear visual cues, and 

adequate space allocation are critical. 

o Intersection designs must prioritise active mobility, using features like reduced 

crossing distance, median islands, minimal turning radii, raised crossings and 

protected intersections to enhance safety. 

o New pedestrian-first models such as superblocks and low-traffic neighbourhoods 

should be implemented to improve public space quality. 

5. Addressing e-scooters and new mobility devices  

o E-scooters and other new mobility devices should operate in designated lanes and 

avoid encroaching on pedestrian spaces. Regulatory measures and infrastructure 

adaptations are needed to manage their growing presence. 

o Geofencing technology must be used to enforce speed regulations in pedestrian-

heavy areas. 

o Shared e-scooter schemes must be tightly regulated, with clear parking rules and 

limitations on fleet sizes. 

o Strict enforcement is necessary to curb dangerous e-scooter behaviour, such as riding 

on pedestrian-only paths and reckless speeds. 

6. Adapting to the c limate emergency  

o Urban infrastructure must be resilient to climate change, incorporating green 

solutions such as efficient drainage, shading, and heat-resistant materials. Public 

spaces should adapt to extreme weather conditions to ensure continuous usability. 

7. Policy and regulatory frameworks  

o Clear regulations for sidewalk and cycling use must be established and enforced to 

reduce ambiguities and ensure the safety of all road users.  

o A cohesive legal framework should define bicycles as vehicles to ensure proper rights 

and protections. 
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8. Global best practices  

o Cities should adopt strategies from global leaders in pedestrian and cycling 

infrastructure, such as Copenhagenõs extensive cycle network and Parisõs pedestrian-

first policies. Measures include reducing motorised traffic speeds and integrating 

cycling with public transport. 

 

Key findings and insights  

¶ Historical c ontext:  Sidewalks have evolved over centuries from shared spaces to 

dedicated pedestrian zones, with significant transformations driven by urbanization, 

motorisation, and socio-political movements. The 20th centuryõs car-centric design has left 

pedestrians and cyclists marginalised, necessitating a reclaiming of urban spaces. 

 

¶ Conflict areas:  Despite their rarity, pedestrian-cyclist collisions and near misses can 

significantly affect perceptions of safety. These tensions are exacerbated by insufficient 

infrastructure and the dominance of motorised vehicles in public spaces. They affect modal 

choice, and the associated fear might nudge fragile people such as elderly to refrain from 

walking and/or sojourning in public space. 

o Motorised vehicles remain the primary source of danger, forcing pedestrians and 

cyclists to compete for inadequate space. 

o Older adults, children, and people with disabilities are disproportionately affected by 

unsafe infrastructure, highlighting the need for inclusive urban design 

 

¶ Emerging c hallenges:  The rise of new mobility devices, such as e-scooters and the role 

of delivery riders, adds complexity to the pedestrian-cyclist dynamic. These vehicles often 

operate in pedestrian zones, leading to safety concerns and reduced comfort. 

o Better regulation is required to prevent safety risks. 

 

¶ Climate and demographics:  The climate emergency demands resilient infrastructure, 

while demographic trends highlight the need for inclusive designs that cater to aging 

populations and diverse mobility needs. 
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Future d irections  

1. Imagining sustainable  and active cities.   

o Transitioning to low-car cities and/or car-free urban centres is vital for creating 

sustainable, liveable cities. Active mobility must be prioritised through 

comprehensive urban planning and investment. 

o Superblocks, green corridors, and traffic calming measures should be expanded to 

create high-quality public spaces.  

2. Leveraging technology  

o Emerging technologies, such as real-time data for route optimization and AI-driven 

infrastructure planning, can improve pedestrian and cyclist experiences. 

3. Advocacy and public engagement  

o Policy changes require robust advocacy and public buy-in. Campaigns should 

highlight the benefits of active mobility, from reduced pollution to improved health 

and urban vitality. 

4. Equity and inclusion  

o Infrastructure investments must prioritise underserved neighbourhoods and ensure 

equitable access for all users, aligning with principles of mobility justice. 

o Gender inclusive urbanism must be a guiding principle, recognising that women and 

caregivers have different mobility needs.  

o Universal design standards must be enforced to ensure accessibility for all, including 

wheelchair users, older adults and visually impaired individuals. 

By adopting these recommendations and addressing the outlined challenges, cities can foster safer, 

more accessible, and vibrant urban environments, advancing a shared vision of mobility justice and 

sustainable urban development. 
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Introduction  

The growing need for sustainable and equitable urban mobility has led to a global resurgence of 

interest in active transportation modes like walking and cycling. This shift is driven by a convergence 

of factors: 

Å Climate change, which demands a reduction in carbon emissions from transportation 

Å Public health concerns, which highlight the benefits of physical activity 

Å A desire for more liveable cities that prioritise people over cars 

However, as cities encourage walking and cycling, they face a critical challenge: how to ensure the 

safety and harmonious coexistence of pedestrians and cyclists in shared urban spaces. This challenge 

is further complicated by the emergence of new mobility devices, such as e-scooters, which add to 

the complexity of urban transportation networks. This report addresses this pressing need. It 

provides evidence-based recommendations for enhancing active mobility by focusing on the 

relationship between pedestrians and cyclists. The report draws on extensive research and best 

practices from global cities to offer insights into: 

Å The historical evolution of pedestrian and cycling infrastructure 

Å Common conflicts and tensions that arise between pedestrians and cyclists, particularly in 

shared spaces 

Å Effective design solutions that prioritise pedestrian safety and comfort while accommodating 

cycling needs 

Å Policy and regulatory approaches that promote responsible use of new mobility devices and 

ensure accessibility for all 

By drawing on global research, case studies, and policy insights, this report outlines key 

recommendations for urban planners, traffic engineers, and policymakers. These include effective 

sidewalk and cycling infrastructure designs, policy and regulatory frameworks that balance the needs 

of different road users, and strategies to address emerging challenges such as new mobility devices 

and climate resilience. 

As cities look towards a future where active transportation and the use of public transport is at the 

heart of urban mobility, it is imperative to create environments that prioritise pedestrians while 

ensuring that cyclists have dedicated and safe spaces.  

This report serves as a resource for developing sustainable, inclusive, and people-centred urban 

mobility strategies that will shape the cities of tomorrow, focusing on the interaction between walking 

and cycling. 
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How do we define  sidewalks and cycle lanes?  

How have they evolved and changed in recent history?  

 

This chapter sets the base concepts and definitions about sidewalks and cycle lanes. These 

definitions provide a foundation on how these spaces can and should be used, designed and thought 

about. This enables an approach to this report that generates more possibilities and ideas that can 

influence how we imagine our cities, what they can look like and how you can be a part of that change. 

To further understand the current design principles that reign in most countries and cities across the 

world the chapter we will also explore the recent historic evolution of both sidewalks and cycle lanes, 

focusing on the last century and revisiting the most relevant changes with a special focus on the last 

decade. This exploration will provide insights and context to continue reading into the following 

chapters with a broad background on cycling infrastructure and its relationship with pedestrians, 

visualizing what has worked before and what previous issues have led to changes and improvements 

in our existing infrastructure. Learning from the past is always an important step to go forward.  

Overall, this chapter will situate pedestrians and bicycles within our cities, focusing mostly on 

European and North American examples, showcasing the space they have been allowed to occupy 

and the limits of their influence in contrast to the dominant road user, the motorised vehicle.  
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Defining a sidewalk ð a space for walking and more  

When we consider how we use and allocate space on a sidewalk we need to further understand what 

they are, the variety of activities that can take place on a sidewalk and who uses them. The more we 

acknowledge the diversity of these public spaces, the better we can work to accommodate the people 

that use them. 

Sidewalks are an important part of our everyday life, they are spaces of social encounter, of discovery 

and of circulation, a space for pedestrians to walk safely and protected from the motorised world. 

Jane Jacobs (1961) believed sidewalks had many uses beyond circulation and considered them one 

of the citiesõ most vital organs, meaning that they are much more than just a space for circulation. 

Depending on how these spaces are understood and developed by the municipality and used by the 

local communities they can be radically different. A sidewalk can become a public space for 

recreation, encounter, movement, rest and much more as a safe place stimulating a sense of freedom, 

but also a space to be avoided as an area that can instil fear, insecurity and marginalization.  

 

Figure 1. Sidewalks embracing the complexity, contradictions and compromise of real urban life. 

Adapted from Ciudades que Caminan (2021) by IFP. 

 

Overall, a sidewalk must be understood as a public space where people move, socialise, rest and 

interact with the different elements of the city that surround them. These elements can be static like 

shops, green spaces, benches and other urban features or interchangeable and mobile such as other 
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people, speakers, entertainers or wildlife. While a sidewalk remains a space of movement, a space 

for walking
1

, it is a space that needs to be designed to accommodate every body type, in their diversity, 

considering the different abilities and possibilities that people have when moving to reach their 

destination. The existence and presence of sidewalks of adequate quality is also an element of urban 

health as they encourage walking, which can support moving people away from other transport 

modes, reducing pollution and improving physical and mental health conditions (Osman, 2016). 

The social aspect of the sidewalk can also turn it into a platform that shows and represents existing 

social and racial inequalities (Bise et al, 2018), where quality and dedication of space can change 

depending on the resources of the people in the area or those that have been assigned by the 

municipality and other institutions. A sidewalk is of course for walking but also for much more and 

we need to remember this when considering the design of such spaces and what we will be including 

or adding in this already often limited place. Considering these different aspects, Manoela Dos 

Santos et al (2019) propose 8 principles of sidewalks: 

¶ Universal accessibility 

The term universal applies to every aspect of the sidewalk network which should be prepared and 

designed to accommodate diverse mobilities as could be the case of a wheelchair user, a pregnant 

woman, children or the elderly amongst many other diverse users of public space. For this purpose, 

our sidewalks need to address the existing barriers introducing new ideas such as raised crosswalks 

that should be introduced whenever feasible, allowing continued walking and situating pedestrians 

as the priority on the street. When this is not possible, curb ramps can also be an option. Other 

elements such as tactile surfaces, appropriate longitudinal slopes, adaptable benches for different 

body sizes or the need for other infrastructure such as public toilets must also be part of a sidewalk 

network. 

¶ Safe connections 

Making sure the sidewalk engages other modes of transport safely, connects well with other streets 

and facilities. The first and last mile are extremely important to facilitate pedestrian routes and 

generate walking comfort. Ideas such as shorter blocks (if you are planning the neighbourhood from 

scratch), shorter and wider crosswalks, improved timing of traffic lights for pedestrians, more 

spacious corner points, stairs, ramps and elevators and properly designing the public transport stops 

to make them easily accessible. 

¶ Sidewalk width and sizing  

A sidewalk needs to provide enough space for people for a variety of uses. Dos Santos et al (2019) 

point out that sidewalks ideally should include a furnishing zone for benches and trees, a pedestrian 

 

 

1

 In this report the word walking is thought of in an inclusive manner and includes people that use wheelchairs 
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zone with no obstacles for circulation and a frontage zone for social interactions and commercial 

aspects. NACTO (2013) considers these same elements while also including an enhancement zone 

in the space immediately adjacent to the sidewalk, where curbs or segregated cycle lanes are added 

generating a buffer zone from motorised vehicles. 

 

Figure 2. The three sidewalk zones and adjacent bicycle track  

NACTO (2013) adapted by IFP. 
 

¶ Attractive spaces 

An attractive space is about much more than visuals, itõs about making walking comfortable and 

appealing, enhancing peopleõs desire to use the space and the experience they have of the sidewalk. 

If a space is more attractive it will foster more social interactions and facilitate the other aspects that 

a sidewalk must cover beyond circulation. To make a space more attractive benches should be 

provided for people to sit, trees that provide visual comfort and shade, available rubbish bins or 

water fountains.  

¶ Security 

Sidewalks must always be open, promoting freedom of movement at any time of the day or night. 

This is particularly important for women who might feel unsafe in poorly designed public spaces, 

limiting their experience of the sidewalk. Good lighting, clear sightlines, regular maintenance, natural 

surveillance and active frontages are good measures to ensure secure sidewalks.  
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¶ Clear signage 

Providing clear and well-placed signage helps people of all ages and abilities find their way through 

public spaces and to easily connect the different parts of their everyday routes. Something that is 

particularly crucial for those who have mobility issues, cognitive impairments or have recently arrived 

at the area. Signs also enhance safety and can promote inclusivity using tactile and braille information 

as well as help non-native speakers when using multilingual or pictogram approaches. They can also 

play a role in organizing public space which can help to reduce tensions and conflicts. These should 

be easy to find and read by all and can include traffic lights, maps, walking times and directions to 

places of interest, facts and history of the area or community.  

 

Figure 3. Metrominuto Pontevedra. Map of walking distances and timing.  

Metrominuto (2013) 
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¶ Quality surfaces 

The materials that are employed to build sidewalks should be consistent, stable, slip resistant and 

designed for different climate elements depending on location. Ideally, we should use materials that 

do not withhold heat and avoid floods.  

¶ Efficient drainage and shade 

A flooded sidewalk will not be used by pedestrians and is a risk to commercial shops and residential 

areas. Ensuring a slight slope exists or correct drainage facilities are installed secures a sidewalk from 

flooding while green infrastructure can support the reduction of runoff while also allowing urban 

underground water to replenish. Providing sufficient shade points is also crucial in times of climate 

emergency, trees are a good solution for this and links to the attractiveness of the area, but where 

not possible other solutions can be considered such as awnings or canopies. 
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Sidewalks  ð historic changes  

The history of the sidewalk goes back more than 4000 years, with the development of marked 

crossings and designated pedestrian paths that lined both sides of the road at the Karum of Kultepe 

in Turkey (Knight, 2024). Even though sidewalks were developed and widely used until the end of 

the Roman empire, after its collapse they mostly disappeared (Geist, 1983) with roads and streets 

becoming shared spaces of mud and cobbled stone for all road users. In Europe, it would not be 

until the after the great fire of London in 1666 that sidewalks were reintroduced (Knight, 2024; 

Loukotiou, 2009) leading to further development during the following century in London and also 

Paris. Industrialization during the 19
th

 century boosted urbanization in Europe and America, which 

led to larger and more densely populated cities, creating new safety and health concerns that in turn 

gave rise to wider implementation and new ideas such as Hausmannõs wide boulevards and expansive 

sidewalks in Paris. The sidewalk was also introduced to and adopted by European colonial cities 

across the world, with cities like Calcutta or Buenos Aires adding sidewalks as a form of 

modernization. By the mid-19
th

 century, they had become a standard feature of streets around the 

world and seen as a necessary element to protect pedestrians and improve public health.   

òBy the late nineteenth century, sidewalks were commonly constructed in London, Paris, 

and most other European cities (Olsen 1986). The grand boulevards that were built in Paris, 

Vienna, and Barcelona reserved generous sidewalks for the crowds of urban flaneurs. (é) 

The United States was urbanizing rapidly during the late nineteenth century, but established 

Americans and new immigrants were more ambivalent than their European counterparts 

about urban life. (é) As municipalities began to provide sidewalks, they exerted increasing 

control over how they were used. And one use, walking for transportation, became the 

primary purpose for which the sidewalks were constructed. (é) The assumption that walking 

is the primary use for sidewalks has carried into the twenty-first century.ó  

(Loukaitou-Sideris & Ehrenfeucht, 2009). 

During this period different changes and features were added to sidewalks. Construction materials 

were improved, introducing elements like brick, stone or concrete which in turn made these public 

spaces more durable and appropriate for walking for people of different ages. At the same time the 

emergence of new shopping areas, boulevards, parks and plazas meant that urban designers had to 

think about more than circulation and started considering the social and recreative aspects that 

needed to be included in sidewalk design, including new elements like benches, lighting and 

decorations.  
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Figure 4. Boulevard Montmartre in 1897 by Camille Pissarro.  
Image from Universidad Francisco Marroquín (2024) 

1940s -1970s ð Motordom  

In the twentieth century, the automobile took the central stage in most cities around the world and 

occupied vast amounts of public space. According to Norton's (2011) book "Fighting Traffic," 

Motordom was responsible for a revolutionary change in the perception of streets. They successfully 

redefined roadways as spaces primarily for cars, shifting away from the traditional mixed-use of 

streets that included pedestrians, streetcars, and children at play. As the space allocated to motorised 

traffic got wider, less space became available for other road users. This resulted in narrower sidewalks, 

elements such as benches or trees were removed and, in some countries, new legislation led to 

restricted uses of the sidewalk (Loukaitou-Sideris & Ehrenfeucht, 2009) in an attempt to enhance 

sidewalks exclusively as a space for pedestrian circulation instead of social encounters and other 

communal interactions. Large reconfigurations took place across major cities, once pedestrian 

boulevards where now dedicated to motorised vehicles, pedestrian islands and cross walks were 

removed, new features such as underground pedestrian passes and overpasses where introduced and 

parking spaces for cars were now everywhere. These different elements generated cities that were 

not safe nor inviting for pedestrians, but even then, people continued to walk for many everyday 
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journeys, and it was still part of all multimode travels (Pooley et al, 2021), that first and last mile that 

people walked was already an important element of public transport. It would not be until the 60s 

and 70s, in what would be a time of social uprising, collective imagination and a large counterculture 

movement, that streets and public spaces were reclaimed for pedestrians. Activists and authors of 

the time such as Jane Jacobs (1961), William H. Whyte (1980) or Lewis Mumford (1963) 

readdressed what public space should be and the importance of sidewalks in our cities. Citizen 

movements like òStop de Kindermoordó in the Netherlands, the Freeway revolts in the USA or the 

request for Pedestrian Paradises in Japan grew public awareness and started changing public 

perception of sidewalks, public space and pedestrian safety.  

 

Figure 5. Popular image of Downtown Houston in 1970s.  
Reddit user @urbanhell (2024) 

 

1980s - 2000s ð First steps against  car dominance  

During the 80s gendered urbanism explored how space had been designed without considering the 

needs and experiences of women, which led to a deeper understanding of sidewalks and womenõs 

mobility. Amongst many other concepts, the authors and activists of the time highlighted the 

importance of caregiving responsibilities in public space and mobility, how space use was segregated 

and the appreciation and acknowledgment of the emotions that were experienced on sidewalks and 

public space such as fear of violence and harassment. This led to a few significant changes in the 

mainstream design of sidewalks which now enhanced safety with features like urban lighting, open 
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sightlines or the removal of hiding spots. The feminist urban design principles highlighted the 

importance of the reproductive sphere and the concept of caring in our public spaces. These aspects 

helped form new ways of understanding the city, generating a wave of urban change movements by 

the 90s and 2000s.  

 

Figure 6. Portrait of Making Space by Matrix Feminist Design Cooperative, 1984.  

Monoskop.org (2024) 

 

In the 1990s the Complete Streets movement advocated for roadways designed to be safe and 

accessible for users of all ages, abilities and different mode users, leading to infrastructure changes 

such as wider sidewalks, improved crosswalks and dedicated cycle lanes. Speed was also identified 

as a key figure regarding pedestrian safety which led to new traffic calming measures designed to slow 

down vehicles such as raised crosswalks, creating narrower lanes for motorised vehicles and reducing 

car lanes which also allowed for wider sidewalks. During this same period Vision Zero initiatives 

originated in Sweden embracing the safety-first concept for road design and with-it walkability started 
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to regain its place as a key aspect of a healthy, safe and liveable city. These new approaches, together 

with a rising awareness of climate change and air pollution supported the development of new 

environmental policies which in turn drove the redesign of urban areas and the emergence of 

pedestrian zones in most cities in Europe. Space was now reclaimed for walking, social activities and 

for shopping, embracing concepts like shared streets which was reinstated and adopted in some 

urban areas, integrating sidewalks, roadways and cycle lanes on a single surface, making pedestrians 

and cyclists the priority.  

2000s ð until present ð Towards a City of Places?  

The twenty-first century has marked a significant departure from car-centric urban planning, moving 

towards a new vision for cities centred on people and places. This shift has been encapsulated in the 

concept of the ôCity of Placesõ, as articulated by Peter Jones (2022), which reimagines urban spaces 

as destinations that balance two core functions: movement and place. Movement refers to the 

facilitation of transport flows ñ walking, cycling, public transport, and cars ñ while place emphasises 

the socio-economic, cultural, and community value of streets as attractive, functional spaces. 

This dual framework acknowledges the need to create urban environments that are inclusive, liveable, 

and sustainable. A ôCity of Placesõ approach challenges traditional transport-centric planning and 

highlights the importance of creating spaces that support the well-being and engagement of all city 

users. 

 

Figure 7. A typical sequence of triggers  

(Jones, 2022) 
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A well-known example is the popular Barcelona Superblock concept, a new urban typology that 

combines several city blocks into low traffic zones. Superblocks such as the one created in the Sant 

Antoni neighbourhood has driven a 17% decrease in vehicle traffic across the whole neighbourhood, 

with up to an 83% decrease on certain streets (Ajuntament de Barcelona 2023). This allows residents 

to reclaim the streets for sojourning, recreation, outdoor dining and green spaces.  

One of the most influential frameworks shaping modern urban policy is Universal Design, a set of 

principles aimed at ensuring environments are accessible and usable by all individuals, regardless of 

their abilities. Although first developed in the 1990s, Universal Design became a global standard 

during the 2000s, significantly influencing building codes and public space planning. A milestone in 

this evolution was the United Nations Convention on the Rights of Persons with Disabilities (2006), 

which embedded Universal Design into international law (United Nations, 2006). 

 

Figure 8. Original principles by NCSU Centre Universal Design (1997).  

Graphic by IFP 

 

Since then, cities worldwide have embraced these principles, implementing features such as tactile 

paving, audible traffic signals, and accessible public transport systems. Examples of this shift include: 

¶ Japan's "Barrier-Free" programme, which has retrofitted train stations, streets, and urban 

facilities to accommodate wheelchair users and visually impaired individuals (Takamine, 

2010). 
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¶ Norway and Sweden have prioritised universal access in both urban and natural spaces, 

integrating accessibility into their green infrastructure projects. 

¶ In South Africa, cities like Durban have implemented wheelchair-friendly buses and 

improved access to public parks. 

¶ Bogotá, Colombia, stands out for integrating Universal Design principles into its 

TransMilenio Bus Rapid Transit system (Cervero, 2013). 

¶ Melbourne, Australia, has advanced accessibility through its Disability Access Plan, ensuring 

public spaces and transport are inclusive for all users. 

While these examples demonstrate the role of Universal Design in fostering equitable urban 

environments, achieving comprehensive accessibility remains a challenge, particularly in rapidly 

urbanising regions where resources are limited. 

Central to the ôCity of Placesõ vision is the creation of pedestrian-centred urban spaces that prioritise 

safety, comfort, and functionality. Larger, multifunctional sidewalks equipped with essential 

amenities ñ such as benches, weather shelters, and public toilets ñ are vital to supporting both the 

movement and place functions of urban streets. Cities like Copenhagen and Barcelona have 

emerged as global leaders, implementing low-traffic and pedestrian-friendly zones that enhance 

walkability and encourage community interaction (Gehl, 2010). 

However, creating attractive and inclusive public spaces is not just a matter of improving 

infrastructure ñ it also requires a focus on intersectionality. This analytical framework, which 

examines how overlapping social identities (e.g., gender, age, class, and ability) shape experiences of 

privilege and discrimination, has influenced concepts such as Mobility Justice and Mobility as a Right 

(Sheller, 2018) which have gained importance in the understanding of sidewalks, mobility and public 

space in the last decade. Mobility Justice recognises how different identities shape peopleõs ability to 

navigate urban spaces, for instance in many low-income neighbourhoods limited public transport 

infrastructure and unsafe pedestrian environments disproportionately impact women, older adults, 

and people with disabilities, restricting their freedom of movement. It also addresses historic 

injustices, such as urban renewal projects that displaced marginalised communities or prioritised car-

centric infrastructure over public transport and pedestrian networks.  

The increasing frequency of extreme weather events, driven by climate change, has added urgency 

to the need for resilient urban infrastructure. Cities are now adapting sidewalks and public spaces to 

mitigate the impacts of urban heat islands, flooding, and other climate-related challenges. 

¶ Singaporeõs integration of rain gardens and permeable pavements manages heavy rainfall 

while enhancing pedestrian comfort. 

¶ New York Cityõs "cool pavements" initiative reduces surface temperatures in urban areas 

(Rosenzweig et al., 2011). 

¶ Medellín (Colombia) has introduced Green Corridors with extensive vegetation to cool 

neighbourhoods by up to 2°C. 
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¶ Cities like Barcelona, Vitoria or Bilbao in Spain have included climate refuge spaces as part 

of their walkable networks and Paris has launched projects like "Oasis Schoolyards," 

transforming school playgrounds into climate-resilient green spaces that also serve the 

broader community. 

Most importantly, during the last two decades cities have been increasingly reclaiming public spaces 

through innovative designs and traffic-calming measures. In pursuit of people-centred urban 

landscape, cities are experimenting with shared spaces, which challenge traditional street design by 

eliminating the strict separation between sidewalks and roadways. These spaces are designed for low-

speed, low-traffic environments, fostering coexistence between pedestrians, cyclists, and vehicles. By 

restricting cars in city centres, urban planners are reducing pollution, noise, and traffic-related 

fatalities. Oslo (Norway) has nearly eliminated private cars from its city centre (EU Urban Mobility 

Observatory, 2021), replacing parking lots with parks and playgrounds. 

Drawing inspiration from the Dutch Woonerf, shared spaces eliminate curbs and barriers, creating 

areas where pedestrians and cyclists have priority. Pontevedra, (Spain) has transformed its historic 

city centre into a pedestrian-first zone, cutting car-related crashes/collisions by 90%. Dutch cities like 

Delft and Amsterdam have expanded the Woonerf concept applying it to low-car districts and city 

centres (Hamilton-Baillie, 2008). Tokyo has introduced car-free zones in commercial districts and 

Mexico has tested shared spaces in key urban areas, aiming to enhance safety and connectivity for 

pedestrians (Ortiz-Morales et al., 2020). But as our cities eventually create more spaces for 

pedestrians and cyclists, new conflicts and tensions emerge.  

 

Figure 9. Pontevedra 10km/h limit for vehicles in city centre.  

Concello Pontevedra, (2019). 
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Cycle lanes ð defining and differentiating  

In contrast to sidewalks, cycle lanes, paths, tracks and ways are all about moving, the main and only 

purpose is the circulation of vehicles from one point to another, and although initially thought of for 

and built considering bicycles, today other vehicles can also be considered users such as e-scooters 

and other new mobility devices depending on existing regulation. Definitions vary although three 

main concepts are distinguished: 

Cycle lanes  

A cycle lane is a designated section of the road marked by painted lines, intended exclusively for 

cyclists. It is usually located on the side of the road and shares space with motor vehicles, but cyclists 

are given priority within the lane. It offers limited protection as itõs not physically separated from 

traffic. Despite this clear definition of what a cycle lane is it is often used across literature 

indiscriminately for all three possibilities. When some literature refers to segregated cycle lanes it 

falls into the definition of cycle track along a road. 

Cycle paths and c ycle tracks  

The terms "cycle path" and "cycle track" are often used interchangeably, but there are some subtle 

differences in their usage and definitions, particularly in the UK context. A cycle path typically refers 

to a route specifically designed for cycling that is separate from the road network. These paths are 

often found in parks, along rivers, or through other areas away from main roads and the key 

characteristics include: 

¶ Usually completely separate from vehicular traffic 

¶ May be shared with pedestrians 

¶ Can be paved or unpaved 

¶ Often used for recreational cycling as well as commuting 

A cycle track, on the other hand, is generally understood to be a route for bicycle traffic that runs 

alongside a road or street but is separate from it. In the UK, the term "cycle track" has a specific legal 

definition that is broader than its common usage. Normally a cycle track will have the following 

features: 

¶ Runs parallel to a road, but physically separated from motor traffic 

¶ Has some form of protection from vehicles (e.g., kerbs, bollards, or planted areas) 

¶ Typically paved and designed for commuting or urban cycling 

¶ Should be clearly delineated from any adjacent footway, preferably by level and colour 

difference 

Cycle ways  

A cycle way is a broader term that refers to any path or route designated for cyclists, including both 

on-road and off-road cycling routes. This can include cycle lanes, cycle tracks, and cycle paths, 

offering various degrees of protection and separation from motor vehicles.  
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The evolution of urban c ycl ing infrastructure  

 

Although initially invented in 1817 and further improved in 1861 with the addition of pedals, it was 

not until the dawn of the 1900s that the bicycle became a widely used method of transportation for 

working class citizens (Oldenziel & Bruhèze, 2011). Before the automobile and despite the growing 

popularity of bicycles, urban industrialization had driven the expansion of cities around the world 

which were forced to develop new networks of mass public transport
2

. Many of these new methods 

of transport occupied street space but their low speeds still allowed streets reasonably safe streets for 

pedestrians. By the twentieth century urban areas started to change boasting new and far more 

dangerous motorised vehicles such as motorbikes, motor cars, or trucks. These changes meant new 

road hazards and dangers for pedestrians and cyclists who were the most affected road users. 

òPedestrians and cyclists were especially adversely affected and, while cyclists were at least 

considered by many as legitimate road users (é), pedestrians became almost invisible within 

the transport planning systemó  

(Pooley et al, 2021)  

In the United States of America, at the peak of the cycling boom which had taken hold of the 

countryõs elites in 1894, some of the first American cycle paths were built. In California, a leisure 

intended cycleway was started with elevated wooden planks between Pasadena and Los Angeles but 

was never finished. In New York, Brooklynõs Ocean Parkway, which was originally finished in 1880, 

implemented cycle paths four years later by splitting the existing sidewalks. Although more examples 

of cycling infrastructure were built and despite the early popularity of cycling in the USA, the sharp 

and quick rise in automobile use during the early twentieth century led to a withdrawal of funds 

towards cycling infrastructure which became scarce quite rapidly, generating a situation where the 

few remaining cyclists had to share the road with horse driven carriages and motor vehicles in most 

cities. 

In Europe, the cycling story took a different turn and continued growing steadily until the mid-

twentieth century (Oldenziel & Bruhèze, 2011), mainly due to high use of cycles by working class 

citizens as a cheap and reliable commuting tool. The first expressions of critical mass in northern 

industrial European cities led to a need for new cycling infrastructure and policies. One of the first 

cities to build a cycling path was Utrecht (Netherlands) in 1885. A portion of the Maliebaan road 

was set aside specifically for cyclists and included a slight elevation to mark the distinction from the 

main roadway that would be used by pedestrians, horses and carriages. In other cities like Bremen 

(Germany), cyclist advocacy groups raised private funds to build the first urban cycle lane in 1897. 

 

 

2

 Video: A tour with the tram through Barcelona in 1909. 

https://www.youtube.com/watch?v=_ZvdxuRRy5g
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The first cycle lanes in Germany were built in the middle of the roadway with about a meter of width 

and a slight elevation, making them independent of the carriageway when possible (Frotizheim & 

Lüers, 1988). At the time, keeping cyclists in the middle of the road was considered the best option, 

as it prevented them having to stop due to carriages leaving their parking spots.  

 

 

Figure 10. The California Cycleway 1900.  

Image from Laist.com (2024) 

 

By the 1930s, cycling reached its peak in Europe (Norcliffe, 2016). Most of the initial cycling 

organizations and cyclist advocacy had focused until then on the improvement of existing roads, 

spaces that did not initially allow the circulation of automobiles (Reid, 2015) and it was not until the 

early 1900s that motor cars and cyclists began to truly compete for the same space. High bicycle 

usage became an issue for motorised vehicles that required more road space to achieve higher speeds 

and do so in apparent safety. This prospect led to the development and normalization of segregated 

urban cycle tracks in many European cities during the interwar period. 

òCity councils and traffic departments began widening streets, filling up canals, pulling down 

horses, building sub-surface roads and regulating traffic speed as their primary tools to 

control what they considered the chaotic development of the city. In this urban context, 
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separate lanes were introduced as a measure to literally push bicycles aside.ó (Oldenziel & 

Bruhèze, 2011) 

The new segregated tracks were initially widely opposed by cycling advocates who attempted to resist 

the requests to be excluded from the new motorised arteries of the modern city, an uphill struggle 

that they ultimately lost. Growing motor car ownership, safety concerns and a powerful industrial 

lobby supported a change in the popular narrative and eventually set the legal framework to establish 

who was entitled to the occupation of road space (Reid, 2017; Dekker, 2022). Between 1900 and 

1940 most northern European countries pushed for an expansion of cycling infrastructure and the 

creation of new legal frameworks with some clear examples: 

¶ Germany: although the first urban cycle tracks were laid in the centre of roadways, they later 

moved them to the side of the roads by law in 1910. In 1926 cycle tracks were made 

compulsory for cyclists, in 1934 new laws were introduced to address the issue of cyclists that 

did not use cycle tracks and by 1937 over 5200km of cycle tracks had been built as well as 

2100km of cycle paths. 

¶ Denmark:  by 1933 with 44% of the population riding bicycles daily, the country reached a 

total bicycle infrastructure of 342km. Cycle track compulsion was introduced by the Traffic 

Law of 1932 and the construction of cycle tracks along major roads was mandatory.  

¶ Netherlands: the highest cycle ownership ratio of the world in 1911 with over 600.000 

bicycles and reached over 3 million by 1934. Introduced a cycling tax to pay for cycle tracks 

and their bicycle track network reached 1400km, although most were built outside city areas 

as part of provincial networks alongside Dutch roads (Dekker, 2022). 

¶ United Kingdom: cycle tracks and paths were mostly ignored during the first decades with 

shared roads as the norm, and it was not until the early 30s thanks to the British bike boom 

that they started being considered and developed. The first bike path was built in 1934, and 

the nationõs first policy proposal started was introduced, Britain's National Cycle Track 

programme. 

1940s -1970s ð The decline and resurgence of  cycling  

The postwar period is often referenced as a time of cycling decline, with a generalised lack of policy 

and growing marginalization due to the increasing ownership of motorised vehicles that by then 

dominated roads and streets (Dekker, 2022; Oldenziel & Bruhèze, 2011). The decline of cycle use 

had already begun before the second world war (Oldenziel et al, 2016) but the reconstruction period 

that came after, featuring new modern urban design concepts and the introduction of new affordable 

automobiles, led to cycles becoming largely irrelevant and infrastructure being neglected, while at 

the same time pedestrians, when lucky, were conscripted to the sidewalks as a choice between life 

or death. The time of the automobile had arrived, cycling organizations accepted the dominating 

narrative (Oldenziel & Bruhèze, 2011; Reid, 2017) and only a few European cities such as 

Copenhagen, Amsterdam, Berlin, London or Malmö were able to maintain or continue building 

new cycling infrastructure during this period. Most of these cities developed a very basic 
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infrastructure of segregated cycle lanes while others introduced simple painted lines on existing lanes 

for the remaining residual cycling traffic, clearly reflecting the spirit of the time. 

However, in the late 60s, a widely extended western counterculture movement together with 

environmental concerns and urban congestion set the ground for what turned into a cycling 

resurgence. Activists and grass-roots organisations started fighting back against car polluted cities, 

demanding higher quality of life and improved health for all, while calling for a full shift from car 

centric cities and a wider and improved implementation of public transport, bicycle infrastructure 

and pedestrian centric urban design (Oldenziel & Bruhèze, 2011).  

¶ Copenhagen started developing its modern network of segregated cycle tracks, normally 

allocated between the sidewalk and parked cars, providing a physical barrier between cyclists 

and motor traffic. 

¶ Davis in California became the first city (1967) in the United States to add cycle lanes 

dedicated on an existing roadway, separated from traffic by white lines and with bicycle 

symbols to designate their use.  

¶ Amsterdam had initial phases of dedicated cycle lanes which were separated from motor 

traffic by curbs or other barriers.  

¶ In the UK, the newly planned town of Milton Keynes introduced òRedwaysó as dedicated 

paths for cyclists and pedestrians and separated from motor traffic. 

 

 

Figure 11. Milton Keynes Redways at Galley Hill, 1980.  

Image from Living Archive (2020) 
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1970s - 2000s ð Early developments and m odernisation  

Cycling infrastructure underwent significant modernisation between the 1970s and 2000s, spurred 

by a combination of grassroots advocacy, policy shifts, and external pressures. The 1973 oil crisis, in 

particular, played a pivotal role in elevating cycling as a cost-effective and environmentally friendly 

mode of transport. This period marked a renewed global interest in cycling, leading to the 

development of new infrastructure and policy frameworks. While the designs of the era often 

focused on basic segregation of cyclists from motorised vehicles, early implementations lacked 

advanced safety features, relying primarily on painted lanes or rudimentary physical separations. 

In Northern Europe, countries like the Netherlands and Denmark became global leaders in the 

development of dedicated cycling infrastructure. Dutch cities such as Amsterdam and Utrecht, 

driven by citizen protests against car dominance and high traffic fatalities, introduced physically 

segregated cycle tracks. Denmark, particularly Copenhagen, also invested heavily in cycling 

infrastructure, laying the foundation for its transformation into a cycling capital (Pucher & Buehler, 

2008). In Germany, West-Berlin adopted its first cycling plan in 1977, incorporating segregated cycle 

paths and on-road cycle lanes to improve safety and accessibility (Oldenziel et al., 2016). Sweden 

followed suit by integrating cycle paths into urban development projects, prioritising sustainable 

mobility. 

However, Southern European countries lagged behind during this period due to a variety of factors, 

including socio-economic disparities, less public demand for cycling, and car-centric urban planning. 

Spain, Italy, Portugal, and Greece were slower to adopt cycling infrastructure, often limiting 

interventions to painted cycle lanes or isolated projects. For example, cities like Madrid only began 

implementing more comprehensive cycling policies in the 2000s, while Italy focused more on 

regional initiatives rather than national strategies. 

In the United States, progress in cycling infrastructure was slower compared to Europe. However, 

cities like Davis, California, emerged as pioneers by developing one of the countryõs first 

comprehensive cycling networks, with dedicated lanes segregated from traffic (Buehler & Pucher, 

2012). Despite this progress, most US cities remained heavily car-dependent, and cycling 

infrastructure often remained an afterthought in urban planning. Federal funding for bicycle and 

pedestrian projects increased only in the 1990s, laying the groundwork for more widespread 

adoption in the following decades. 

Japan experienced a significant rise in cycling during this period, driven by urbanisation and a 

growing preference for sustainable mobility. Before 1971, Japan had virtually no cycling 

infrastructure. However, the introduction of the 1970 Road Structure Ordinance and Traffic Act 

allowed for shared-use sidewalks in high-traffic areas. Early designs often featured bicycle markings 

on sidewalks rather than fully segregated paths, reflecting a politically less contested option than 

reallocating space that was occupied by moving or parked vehicles, and this format was generally 

implemented in densely populated urban areas (Berent et al., 2017). In recent decades, Japanese 
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policymakers have shifted their focus towards reducing sidewalk cycling and implementing more 

dedicated infrastructure, particularly in major cities like Tokyo and Osaka. 

 

Figure 12. Shared-use path in Nishiarai, Tokyo, Japan.  

Image from Wikipedia Commons (2024) 

2000s ð until present  

Since the 2000s, urban cycling infrastructure has undergone rapid innovation and expansion, driven 

by growing environmental awareness, public health concerns, and mobility justice. Cities worldwide 

have embraced cycling as a critical component of sustainable urban mobility, with a focus on creating 

safe, inclusive, and connected networks. One of the most impactful changes has been the widespread 

adoption of segregated cycle tracks and a general trend of reducing motorised vehiclesõ speeds in 

cities. Where speeds remain high the physical separation of these tracks was a recognition of the 

need of dedicated infrastructure and can be seen as some of the first measures together with 

pedestrianisation of reclaiming space back from motorised vehicles, as most cycling tracks are now 

built on those parts of the existing road network that previously were assigned to moving or parked 

cars. 

Denmark and the Netherlands remain at the forefront of cycling infrastructure development. 

Copenhagen expanded its network of protected cycle tracks at an average rate of 6.5km per year 

during the 2000s (Oldenziel et al, 2016), achieving a total network length of 388 km by 2022. This 

infrastructure creates a build and they will come effect which now caters to over 50% of 

Copenhagenõs residents who commute by bicycle, accounting for 25% of the total transport mode 

share (Copenhagen City Council, 2022). Similarly, Dutch cities like Utrecht and Groningen continue 



Evolution of sidewalks and cycling infrastructure around the world  

 

 

24 

 

to innovate with protected intersections, advanced stop lines, and cyclist-priority systems, setting 

global standards for safety and efficiency. 

Other cities, such as Oslo, Zurich, Brussels, Paris and Bologna, focused on reducing the speed of 

motorised vehicles, while places like London and Stockholm have decreased car usage by 

implementing Congestion Charging, which has led to an increase in cycling. With the aim of reducing 

traffic congestion and speed (with benefits extending well beyond cycling), Cycling England and the 

UK Department for Transport advocate for a hierarchical approach to creating a cycle-friendly 

infrastructure. Their approach highlights how measures should be prioritised according to the 

following preferred hierarchy: 

 

Figure 13. Hierarchy of provision for cycling by NZ Transport Agency (2025).  

Graphic by IFP 

 

In Latin America, Bogotá (Colombia), has become a leader in cycling infrastructure, driven by 

equity-focused policies and urban mobility goals. The cityõs network of segregated cycle tracks, which 

now spans 608 km, has been complemented by initiatives like the weekly òCiclovíaó, where major 

streets are closed to motorised vehicles to encourage cycling and walking (Montezuma, 2005). These 

measures aim to improve access for low-income residents and reduce reliance on cars.  

In Africa, Kigali (Ruanda) has already built 215km of cycle lanes, while the aim is to reach 415km 

of cycle lanes by 2050. The city also hosts the òKigali Car-Free Dayó twice a month. 

In North America, cities like Portland (Oregon), have drawn inspiration from European models to 

develop cyclist-friendly infrastructure. Innovations such as Dutch-style intersections, which prioritise 

cyclist safety, and advanced multimodal integration with public transport have transformed cycling 

accessibility. Similarly, New York Cityõs CitiBike programme and expanded cycle lane network 

represent a growing commitment to urban cycling. 
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In Asia, cities like Tokyo (Japan) and Beijing (China) have made significant strides in improving 

cycling infrastructure. Tokyo has increasingly prioritised dedicated cycle lanes to address the 

challenges posed by shared-use sidewalks, while Beijing has revitalised its cycling culture through 

new cycle paths and public bike-sharing schemes. 

Global innovations: technology and policy  

Technological advancements have played a crucial role in modernising cycling infrastructure. 

Systems like Copenhagenõs ôGreen Waveõ, which synchronises traffic lights to favour cyclists, reduce 

travel times and enhance the cycling experience. Public bike-sharing schemes, such as Parisõs V®libõ 

and Singaporeõs OBike, have increased cycling accessibility, while the rise of e-bikes has prompted 

cities to develop charging stations and wider bike lanes. 

Policy initiatives have also been instrumental in promoting cycling. Cities like Paris have 

implemented ambitious plans, such as the Plan Vélo, to increase cycling mode share through 

financial incentives, infrastructure investments, and reduced speed limits (Pucher et al., 2010). 

Advocacy groups and data-driven approaches, such as Seattleõs use of Strava data to inform 

infrastructure design, have further refined cycling strategies globally. The modernisation of cycling 

infrastructure reflects a global shift towards sustainable and equitable urban mobility. From early 

efforts in Northern Europe to recent innovations in Latin America and Asia, cities worldwide are 

recognising the transformative potential of cycling. By addressing environmental, social, and 

economic challenges, cycling infrastructure will continue to play a vital role in creating safer, healthier, 

and more inclusive urban spaces. 
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https://doi.org/10.14207/EJSD.2016.V5N2P1
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What issues occur  on shared spaces and on segregated lanes?  

What design approach works best in large urban areas for cyclists and 

pedestrians?  

What conflicts do pedestrians and cyclists experience with motori sed 

vehicles?  

 

Now that we understand the background of sidewalk and cycling infrastructure development, this 

chapter delves into the tensions and issues that have recently become more relevant in public spaces 

where pedestrians and cyclists interact across the world. As walkability and cycling have taken the 

main stage in global cities in the last decade, walkable areas, shared spaces and cycling infrastructure 

have exponentially grown providing many more occasions and more public space for encounters 

between active road users. At the same time and despite the advances, motorised vehicles continue 

to dominate public space. While there is no doubt that they remain the main source of danger for 

pedestrians (and cyclists), tensions have emerged between pedestrians and cyclists, particularly 

regarding perceived safety. While actual collisions between pedestrians and cyclists are rare, near 

misses happen frequently and affect how safe people feel in shared spaces. These perceptions can 

discourage walking, especially among more vulnerable groups like the elderly.  

Sidewalk riding contributes to conflicts, increasing the likelihood of near misses. Absent or poorly 

designed cycle infrastructure nudges cyclists to use sidewalks, exacerbating the issue. Segregated cycle 

paths offer safer solutions for both cyclists and pedestrians. Some road authorities prefer to preserve 

car lanes by installing shared spaces for cyclists and pedestrians. In most cases, such approach only 

increases tensions and conflicts. Challenges include the vast speed differences between pedestrians 

(3-6 km/hr) and cyclists (10-25 km/hr), exacerbated by the inclusion of speed pedal electric cycle 

(pedelecs) with speeds up to 45 km/hr, managing certain rider categories such as e-bike delivery 

services where every second seems to count and e-scooter riders slaloming between pedestrians, and 

combining the sojourning function of a pedestrian priority area with the linear transport needs of 

commuting cyclists.  All this adds complexity to the dynamic between pedestrians and cyclists, and 

results in less inviting space ð or even hostile space ð for both pedestrians and cyclists. On top of 

that, only the current levels of walking and cycling are often considered when designing or updating 

existing street space, resulting in crowded, chaotic and non-inviting spaces once those levels are 

increasing in line with the goals of many sustainable urban mobility plans. 
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Pedestrians and bicycles ð an ongoing relationsh ip  

The motorisation and car-centric development of urban areas throughout the 20th century 

prioritised vehicles at the expense of pedestrians and cyclists. This paradigm is evident in the 

expansion of roads, motorways, highways, circular roads, and vast spaces dedicated to parking 

(Grabar, 2023). These developments have significantly diminished the space available for walking 

and cycling, relegating non-motorised mobility to marginalised corners of public space (Holtz Kay, 

1998). Restricting walking and cycling to the òleftoveró space has often resulted in tension between 

pedestrians and cyclists, exacerbated by the lack of adequate infrastructure for either group. 

As roads became increasingly dangerous for non-motorised users, bicycle rider often sought refuge 

on sidewalks ñ a phenomenon particularly prevalent in areas where dedicated cycling infrastructure 

is absent (Norton, 2008; Kang & Fricker, 2016). While this adaptation serves as a survival strategy 

for cyclists, it leaves pedestrians, the most vulnerable road users, with even less secure space to move 

freely. Such conflicts underline systemic failures in urban planning to allocate equitable and sufficient 

space for active mobility.  

Shared spaces: opportunities and challenges  

In recent decades, there has been a growing trend toward pedestrianisation in city centres, 

particularly in Europe. Historic urban cores have been transformed into car-free or strongly car-

reduced zones, often incorporating shared spaces for both pedestrians and cyclists. This shift has 

been mirrored globally, particularly in commercial centres of cities aiming to attract tourism, improve 

liveability, and reduce emissions. However, these changes have also introduced new challenges, as 

these car-free spaces both invite pedestrians to stroll around and cyclists to avoid car traffic elsewhere, 

bringing them into closer proximity, increasing the potential for conflict. 

The rise of daily cycling commutes, new mobility devices such as e-scooters, and rapid delivery 

services has intensified tensions between pedestrians and cyclists. These dynamics are further 

compounded by urban sprawl and commuting patterns, which often funnel cyclists into areas 

primarily designed for pedestrians. For instance, in cities with high pedestrian densities, such as 

Amsterdam or Barcelona, conflicts frequently arise in shared spaces due to limited space for 

movement. This is particularly problematic when sidewalks and cycle paths are poorly segregated, 

often distinguished only by a painted line or subtle paving differences, which blur boundaries and 

create confusion for users. 

Vulnerable groups and perceptions of safety  

The perception of safety in public spaces varies significantly among different groups of pedestrians. 

Vulnerable groups such as the elderly, parents with small children, and individuals with disabilities 

often perceive cyclists as more threatening than motorised vehicles. This perception stems from the 

physical proximity of cyclists in shared spaces, their relative kinetic mass compared to pedestrians, 

and their silent movement, which can result in sudden, unexpected encounters. Near misses between 
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pedestrians and cyclists exacerbate these perceptions. While pedestrian-cyclist collisions remain 

sparse, studies indicate that near misses occur far more frequently than actual collisions and have a 

significant psychological impact (Mesimäki & Luoma, 2021). For instance, the Finnish VTT 

Research Centre found that near misses occur 50 times more frequently than collisions and 

predominantly take place on shared pedestrian-cycle paths or pavements. These incidents 

undermine pedestriansõ confidence in shared spaces, particularly among the elderly, who are 

disproportionately affected by falls, and parents, who may feel unsafe allowing their children to move 

freely.

 

Figure 14. Children playing in a newly pedestrianised street in Zagreb.  

Image by IFP 

The root c ause: c ar-c entric urban design  

Despite these tensions, data consistently shows that the vast majority of pedestrian injuries and 

fatalities are caused by motorised vehicles rather than cyclists. In the UK, for example, only 2% of 

pedestrian casualties involve cyclists, compared to 98% caused by motor vehicles (Department for 

Transport, 2021). Similarly, in Australia, between 2006 and 2016, only 1.2% of pedestrian crashes 

involved cyclists (OõHern & Oxley, 2019). Nonetheless, the perception of danger posed by cyclists 

often outweighs the reality, particularly in urban environments where motorised vehicles are less 

visible in pedestrianised areas. The underlying issue driving pedestrian-cyclist conflicts lies in the 

historical dominance of motorised vehicles in urban design. For decades, cities prioritised cars, 

allocating excessive amounts of space to roads and parking while neglecting the needs of pedestrians 

and cyclists. This imbalance has forced active road users to compete for limited space, creating 
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friction between groups that should be natural allies in advocating for sustainable and equitable 

mobility. 

Car-centric urban design is not only a legacy of the Global North. Cities in the Global South, such 

as Nairobi, Jakarta, and São Paulo, also exhibit patterns of sprawling development prioritising 

motorised transport. In many cases, these cities lack adequate infrastructure for pedestrians and 

cyclists, leading to informal, and often unsafe, shared spaces. For instance, in Jakarta, car-free 

Sundays have provided a glimpse into the potential of reclaiming urban space for active mobility, 

but such initiatives remain exceptions rather than the norm. To address these issues, urban 

policymakers must prioritise the reallocation of public space to walking and cycling. Successful 

examples can be found in cities such as Copenhagen, where extensive cycling infrastructure coexists 

harmoniously with pedestrian-friendly environments, or in Bogotá, which has implemented the 

worldõs most extensive network of òciclovíasó (temporary car-free streets) to promote active mobility. 

These initiatives demonstrate that reallocating space from motorised vehicles to pedestrians and 

cyclists can significantly enhance safety, reduce conflicts, and improve perceptions of shared spaces. 

Segregated infrastructure is particularly effective in mitigating conflicts. Dedicated cycle lanes that 

are physically separated from pedestrian pathways, as seen in cities like Amsterdam and Paris, create 

a clearer division of space, reducing near misses and fostering a greater sense of security for both 

groups. Additionally, reducing vehicle speeds through measures such as traffic calming zones and 

expanded pedestrian areas can further enhance safety and encourage more equitable use of urban 

space. 

 

Figure 15. A sidewalk cycle lane in San Fernando (Spain), generating conflicts just to not remove a parking lane.  

Image by IFP. 
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Bridging the data gap : collisions and near misses  

A significant obstacle to improving pedestrian-cyclist relations is the lack of comprehensive data on 

collisions and near misses. In many countries, pedestrian-cyclist incidents are not systematically 

recorded unless they involve a motorised vehicle. Establishing robust data collection systems and 

conducting longitudinal studies on pedestrian and cyclist interactions are crucial for developing 

evidence-based policies. Organisations like the European Commission, which tracks road traffic 

fatalities by user type, offer a model for collecting and analysing such data. 

Collisions and near misses between pedestrians and cyclists are an under-researched area of road 

safety, despite their significant implications for urban mobility and perceptions of safety. Institutional 

data on pedestrian-cyclist collisions are rarely collected, particularly in cases where fatalities or 

injuries do not involve motorised vehicles (Mesimäki & Luoma, 2021). This lack of comprehensive 

data results in a limited understanding of the issue and its effects on vulnerable pedestrian groups 

such as the elderly, children, and individuals with disabilities. Furthermore, the perception of danger, 

even when actual collisions are rare, can profoundly impact walking behaviour and the use of shared 

urban spaces. 

The available data shows that pedestrian-cyclist collisions constitute a small fraction of overall road 

crashes involving pedestrians. The European Union collision matrix
3

  reveals that less than 0.7% of 

pedestrian fatalities are linked to a collision with a cyclist, and that less than 0.5% of cyclist fatalities 

are linked to a collision with a pedestrian. At the same time, over 99% of pedestrian fatalities result 

from collisions with motorised vehicles (European Commission, 2022). 

Despite these low incidence rates, pedestrian-cyclist collisions can lead to disproportionate concern 

among residents. Vulnerable groups, in particular, may feel unsafe in urban environments, 

potentially limiting their mobility or increasing their reliance on motor vehicles for travel. Near 

misses, defined as incidents that do not result in physical harm but cause psychological distress, occur 

far more frequently than actual collisions. These incidents predominantly happen on pavements and 

shared pedestrian-cycle paths, creating unease and undermining confidence in shared spaces. 

¶ Near misses negatively impact perceptions of safety, especially in areas where pedestrian and 

cycling traffic overlap. 

¶ Vulnerable groups are particularly affected, as frequent near misses discourage walking and 

cycling. 

¶ Segregated lanes and dedicated infrastructure significantly reduce near misses and enhance 

both actual and perceived safety. 

 

 

3

 Breakdown of fatalities in the EU 

https://transport.ec.europa.eu/background/road-safety-statistics-2023_en
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Figure 16. Road traffic fatalities in the EU 2022,  

European Commission (2023). 

Bicycles as vehicles  

The legal classification of bicycles varies widely across jurisdictions, influencing their regulation and 

interaction with pedestrians. Defining bicycles as vehicles is extremely important given its impact on 

road safety, the development of appropriate cycling and pedestrian infrastructure, promoting 

responsible cycling behaviours and guaranteeing legal rights and protection for desired road users. 

This is important for pedestrians as it allows the creation of appropriate regulation for sidewalks, 

shared space and public space in general but also for cyclists who will have more rights and 

guaranteed legal protection from motorised vehicles as equal road users.  

¶ United Nations: the 1968 Vienna Convention on Road Traffic considered bicycles to be 

vehicles, setting an international standard (United Nations Convention on Road Traffic, 

1968). 

¶ USA: Federal law does not define bicycles as vehicles, though most states do. However, 20 

states exclude bicycles from vehicle definitions (League of American Bicyclists, 2018) 

¶ Canada: traffic laws are regulated by each province but most of the traffic acts define bicycles 

as vehicles (Highway Traffic Act, 1990; Traffic Safety Act, 2000; Motor Vehicle Act, 1989). 

¶ European Union: most EU countries classify bicycles as vehicles, often creating separate 

categories for non-motorised and motorised vehicles. (Ley sobre trafico, circulacion de 

vehiculos a motor y seguridad vial, 2015 ; Straßenverkehrsordnung, 2021; Article R110 Of 

the Code de la Route, 2022 ; Reglement verkeersregels en verkeerstekens, 1990)  

¶ UK: bicycles are still considered carriages given the 1888 highway code inscribed in law and 

unmodified (Local Government Act, 1888). 

¶ Japan: legally classified as light vehicles under the Road Traffic Law (Koike, 1991). 
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¶ China: often considered non-motor vehicles with specific rights and obligations (Road Traffic 

Safety Act, 2023).  

 

Tensioned places  

Sidewalk riding  

One of the critical issues in urban mobility is the unexpected or non-regulated use of sidewalks by 

cyclists. Regulations regarding cycling on sidewalks vary significantly across countries, states, regions, 

and cities. Some areas lack regulation altogether, while many explicitly prohibit cycling on sidewalks. 

The experiences of pedestrians in these environments are influenced by the prevailing mobility 

culture, levels of respect among active mobility users, and behavioural variations across age and 

gender. Sidewalk riding increases the likelihood of near misses and tensions, negatively impacting 

pedestrian comfort and perceptions of safety. This can lead to reduced levels of walking and cycling, 

undermining efforts to promote active mobility. Organisations like the League of American Bicyclists 

(2013) advocate for cyclists to use roadways rather than sidewalks when dedicated cycling 

infrastructure is unavailable. Cycling on sidewalks not only endangers pedestrians but also cyclists 

themselves, particularly at intersections where visibility is reduced, increasing the risk of collisions 

with motor vehicles. 

Although limited, the existing research supports these concerns. Wachtel & Lewinson (1994) studied 

bicycle-motor vehicle collisions in the city of Palo Alto, California and found out that incidents 

between bicyclists and cars at intersections are more common when bicyclists use the sidewalk by a 

factor of 2.33 for adults and 2.73 for minors. Autumn-All & Adams (1998) concur that the most 

significant result of their analysis is that sidewalk cyclists have higher crash event rates than non-

sidewalk cyclists. To assess the relationship of the risk of injury requiring hospital attendance in 

children riding bicycles to sociodemographic factors and to measures of exposure, Carlin et al. 

(1995) found that child bicycle injury risk increases by a factor of 3.1 on sidewalks when considering 

trips of 5km or longer. Schimek (1997) in his book "The dilemmas of bicycle planning" quotes 

Wachtel, A & Lewinson (1994) reaffirming that bicycling on the sidewalk increases crash risk by 

180%, and bicycling the wrong way on the sidewalk increases crash risk by 430% and explains that: 

òThe paths and trails favoured by inexperienced cyclists have their own dangers. Roadway 

crossings can be hazardous because of insufficient sight distance and confusion about who 

has the right of way. Given the presence of pedestrians, roller skaters, child cyclists, and 

equestrians, paths are often too narrow to accommodate bicycling at speeds even novices are 

capable of. Some older paths were built with sharp curves and steep slopes that are difficult 

to navigate on a bicycle. (é) If the road crossing is a marked crosswalk, drivers are legally 

obliged to give the right of way to pedestrians in the crosswalk. But bicyclists do not always 

have this legal protection unless they dismount and become pedestrians. Adding traffic signs 

can clarify who has the right of way.ó 
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Finally, Summala et al. (1996) concluded that drivers turning right (in a right-hand driving country) 

scanned the right side of the T-intersection less frequently and at a later stage compared to those 

turning left. This suggests that drivers tend to develop a visual scanning strategy focused on detecting 

more common and significant hazards, while overlooking or even missing visual cues related to less 

frequent dangers. That means that cycling on the sidewalk (illegally or on a marked cycling path) 

generates a particular danger at intersections especially at T junctions when the cyclist approaches 

from the right and the car driver is turning right. 

In Australia, current road rules regarding sidewalk cycling vary by state and territory. All Ages 

sidewalk cycling is not permitted in Victoria and New South Wales, where the majority of Australiaõs 

population lives. The "Footpath Cycling Discussion Paper," prepared by MRCagney Pty Ltd (2018) 

for Victoria Walks, critically examines the implications of permitting all-ages cycling on sidewalks in 

Victoria, Australia. The report evaluates key claims from both proponents and opponents of such 

policy changes, aiming to inform the debate with evidence-based insights. 

¶ Safety risks for pedestrians: sharing sidewalks between cyclists and pedestrians introduces 

the risk of collisions due to the difference in speed and kinetic energy. Pedestrians, especially 

children and the elderly, are most at risk. Increased cycling on sidewalks is likely to negatively 

impact pedestrian safety. 

¶ Impact on walking activity: the presence of cyclists on sidewalks is a concern for pedestrians, 

particularly vulnerable users, as it reduces both the safety and amenity of footpaths. This may 

discourage walking activity, especially for the elderly. 

¶ Safety risks for cyclists: there is no clear evidence that cycling on sidewalks is safer than on 

the road. Sidewalk cycling poses safety risks for cyclists, especially at intersections and 

driveways. Sidewalks are not designed for cycling, being narrow and often in poor condition. 

Crash risks for cyclists may be higher on footpaths than on the road. 

¶ Cycling activity: it is difficult to establish whether allowing all-ages sidewalk cycling will 

increase cycling activity. Recent rule changes in South Australia and Western Australia have 

not significantly changed participation rates. There is a concern that legalizing sidewalk 

cycling may send the message that it is safe when evidence suggests otherwise. 

¶ Functionality of sidewalks: increased cycling on sidewalks may threaten the diverse social 

functions of sidewalks, including transport and public realm activities. Sidewalks are multi-

functional places, and increased cycling could disrupt this balance. 

¶ Cycle infrastructure investment: allowing all-ages sidewalk cycling may lead to reduced 

investment in high-quality, on-road separated cycle facilities as decision-makers might 

perceive that safe cycling facilities are now available on sidewalks. There may also be liability 

issues for local governments. 

In summary, the paper concludes that sidewalk cycling is not an adequate solution to reducing cycle 

conflicts with high-speed traffic. Instead, objectives for cycle safety are likely to be more effectively 

achieved through increased provision of high-quality cycling infrastructure and other measures that 

avoid negative consequences for other footpath users. 
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Sidewalk  level cycle lanes  

Looking into sidewalk level cycle lanes, even if this is a solution that should be avoided, we need to 

differentiate the two main design options that exist and are most common in urban areas. 

¶ Segregated cycle lanes. Segregated lanes are built at the same level as the sidewalk but are 

distinctly separated from pedestrian and motor vehicle spaces. These lanes are typically 

implemented by repurposing car parking spaces or vehicle lanes, ensuring sufficient space 

for pedestrians while reducing conflicts. Effective design includes clear separation markings, 

dedicated signage, and intersection treatments, such as raised crossings or traffic calming 

measures. Specific areas, such as public transport stops and pedestrian crossings, require 

additional attention to minimise conflicts. For example, Rue Garibaldi (see figure 14) in Lyon, 

France, exemplifies effective segregated lane design, ensuring safety and clarity for both 

pedestrians and cyclists. 

 

Figure 14. Segregated sidewalk lane in Rue Garibaldi, Lyon.  

Image from @Modacitylife (2024) 
 

 

¶ Non segregated cycle lanes. Non-segregated lanes, often marked visually or built directly onto 

existing sidewalks, are a more contentious solution. These are frequently implemented in 

narrower spaces due to political resistance to reducing car lanes or parking spaces. While 

this may be perceived as a quick fix, it compromises pedestrian safety and comfort, creating 

semi-shared spaces with increased potential for near misses and collisions. For example, 

Seville (see figure 17), Spain, has faced criticism for implementing such designs adjacent to 

multi-lane roads, leaving minimal space for pedestrians. 
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Figure 17. A sidewalk cycle lane in Seville (Spain) with little space for pedestrians next to five car vehicle lanes.  

Image by IFP 

Shared space : everything everywhere all at once  

The shared space concept was first imagined in modern urban design in 1985 in Oudehaske (a small 

town in the Netherlands with some 2000 inhabitants) and further developed via a European Interreg 

Programme between 2004 and 2008 along seven urban pilot projects in Germany, Belgium, 

Denmark, Holland and the UK. The main idea behind the shared space concept is the elimination 

of segregated lanes by removing all curbs, signals, bollards or fences and creating a single platform 

for all road users. The design of shared space focuses on promoting the social aspects of the area, 

providing multiple uses and creating a sense of care for all vehicle drivers towards other road users 

(Schettino & Echavarri, 2008).  

Although research shows that tensions and issues between pedestrians and cyclists are reduced in 

shared spaces, compared to motorised vehicles, some specific design features can create more 

tensions amongst them (Kaparias et al, 2013). A shared space should be designed in a way that 

drivers and riders feel and understand that pedestrians are to be given priority, while pedestrians 

should feel like they are the priority. If the shared space fails to provide this ambience, then 

something is probably failing. Research on ped/bike shared space is not widespread but there are 

quite a few relevant outputs from what is available: 

¶ Hatfield and Prabhakharan (2016) examined three relatively busy shared paths in Sydney, 

Australia and concluded that critical safety issues may arise due to inappropriate path 
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position, cyclistsõ distraction or speeding and pedestriansõ failure to adequately supervise 

companions. 

 

o òPerceived negative aspects of shared paths may discourage cyclists and pedestrians 

from using them ð and, to the extent that they replace preferred alternatives (e.g. on-

road bicycle lanes, footpaths), may discourage cycling and walking per se. For 

example, some cyclists prefer the more direct, higher speed travel that is often 

afforded on-road (USA Bureau of Transportation Statistics, 2004) and may find 

having to negotiate with pedestrians to be a disincentive to cycling to work or for 

recreation (Hummer et al., 2005)ó  

 

o òPedestrians may feel that relatively fast-moving cyclist threaten their safety. If sharing 

paths with cyclists discourages walking, then the health benefits of promoting cycling 

are eroded, since walking trips have twice the health benefit of bicycle riding, on a 

per kilometre basis (New Zealand Transport Agency, 2009)ó. 

 

¶ Kang and Fricker (2016) showcased a negative attitude of pedestrians towards sharing 

sidewalk space with cyclists, but it is also demonstrated that the control of settings such as 

cyclistsõ speed and sidewalk width can mitigate this negative view.  

 

¶ Nikiforiadis and Basbas (2019) indicate a significant role of segmentsõ geometry and 
especially the significance of assigning the proper space to pedestrians and cyclists in three 

shared-use segments in Thessaloniki, Greece. Their research also demonstrated that 

pedestriansõ perceptions about shared-use segments are gender and age dependent. 

 

¶ Nikiforiadis et al (2020) returned to the subject and proved that co-existence of different 

types of users is not always harmonious, due to their different characteristics (e.g. mass, speed, 

unpredictable change of direction) and shared valuable insights such as: 

 

o òPedestrians tend to be more annoyed by interactions which involve cyclists, and 

cyclists tend to be more annoyed by interactions which involve pedestriansó 

òPedestrians perceive higher annoyance when they are being passed by a cyclist. 

òDelayed passingó and òmeeting a cyclistó were also considered very annoying 

situations when walking in the shared-use infrastructureó. 

o òBoth òdelayed passingó and òpassing a pedestrianó create great annoyance to cyclists 

when using a shared-use infrastructure. òPassing another cyclistó and òmeeting a 

pedestrianó are also two undesired situations for cyclistsó. 
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Figure 18. Shared space in Antwerp: differences between the steady path of the cyclistõs vs slaloming by e-scooter.  

Image by IFP 

Delivery riders: a negative impact on pedestrian perspectives of cyclists  

One of the current issues that pedestrians face in shared spaces and sidewalks is the emergence of 

new delivery services, often e-bikes, that run from urban kitchens to get their deliveries across the 

city. These services put in question the normal use of these spaces by regular cyclists and can generate 

negative perceptions by pedestrians of all cyclists, especially amongst older citizens (Kang et al 2013).  

Since the COVID-19 pandemic, in large cities across the world there has been massive growth of 

the delivery sector. This has included the emergence of what are called òDark Kitchensó set up in 

strategic locations and directly supported by big delivery companies. A òDark Kitchenó can elaborate 

and cater food for many different restaurants or franchises which means that the amount of delivery 

riders that move to and from this location is much higher than a regular restaurant or fast-food outlet. 

Another concept store that also creates high volumes of delivery riders are the òDark Storesó which 

are spaces for product delivery, supermarkets that are closed to the general public and only serve 

deliveries. They both have two key characteristics: 

¶ Extended opening times ð 20/24 hours a day. 

¶ High delivery numbers ð depending on size of store - 40-100 deliveries per hour. 

It is important to understand these new elements in our city as they create new mobility flows that 

are not comparable to regular commutes and are not explained by any other typical activity. Research 
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on the topic of delivery riders is not extensive and is based in different locations where road safety 

culture can vary, but overall, it points out some relevant points for us to consider: 

¶ Papakostopoulos, V & Nathanael, D (2021) in their research in Greece point out that 

delivery industry lacks safety culture thus making risk-taking acceptable for a delivery rider. 

In their research at least 70% of respondents reported frequently committing particular traffic 

offenses (including driving the wrong way on one-way streets, driving on pedestrian zones, 

driving with one hand or unsafe lane splitting) is alarming. Provided that these offenses do 

involve significant risk, the aforementioned stance probably indicates either a compromise 

of delivery rider's safety under conditions of high job stress and job insecurity or a trade-off 

between the expected benefit of such traffic offenses (e.g., saving time) and the costs 

associated with them (e.g., fine imposed), as if neglecting the high personal cost of an eventual 

crash. 

 

¶ In China, research points out some of the risks delivery riders take that can be comparable 

to those in other major cities. Zhang, Z & Liu, C (2023) found out that delivery riders often 

used cell phones while riding, they admitted that they often violated traffic rules to complete 

orders on time, and seemed to deliver food all day long, rather than just at mealtimes. Zheng 

et al (2019) see similarities with riders to drivers working in the transport industry who 

reported high levels of work-related stress concerning time pressure, delivery riders also 

claimed that they were frequently exposed to time pressure because of the strict deadline for 

each order and penalties for delayed delivery. Their perceived time urgency was again 

enhanced when rushed by customers. Despite lack of evidence for delivery riders in existing 

literature, the heavy workload of delivery riders portrayed in this study was comparable to 

that of professional drivers reported in previous studies, and ridersõ working conditions were 

even more worrisome considering the complexity of tasks required by delivery work and 

relative vulnerability of e-bike riders. Overall, delivery riders reported frequent engagement 

in risky riding, in accordance with an observational study of e-bikers in China that verified 

the prevalence of unsafe riding among riders engaged in delivery services. Significant 

estimates of work-related traits in the structural equations also suggested that a heavier 

workload not only increased ridersõ tendency to be fatigued as commonly acknowledged but 

also led the riders to behave aberrantly while riding, especially for inexperienced ones. Under 

most circumstances, delivery riders had to handle several orders concurrently within a given 

time constraint. The assignment-based salary system might also motivate them to focus on 

completing the current orders as soon as possible and to ride aggressively, even to make 

traffic violations, to save time. 

Delivery riders can have a huge impact on how pedestrians perceive cyclists, people walking in the 

city might not differentiate regular cyclists from delivery riders and can direct their complaints against 

the misuse of shared space and improper and unsafe driving towards cyclists in general.  

Cycling speed  

Cycling speed is a critical factor in perceived pedestrian safety. Research indicates that average cycling 

speeds on shared paths typically exceed 20 km/h (Atkins, 2012; Hatfield & Prabhakharan, 2016). 

However, pedestrians walk at a median speed of 4.2km/h (Silva et al, 2014), with some authors 

adjusting this to 3.5km/h (Hummer et al, 2005b), while older adults move slower with speeds of 
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2.27km/h. This shows a significant speed differential that increases the risk of collisions. Research 

on cycling speed in shared spaces points out higher than expected averages: 

¶ An average speed of a little over 20 km/h appears to be typical (in the UK: Atkins, 2012; in 

the USA: Hummer et al., 2005; in the USA and Australia, Virkler & Balasubramanian, 1998), 

while maximum speeds up to 36.2km/h have been observed (Virkler & Balasubramanian, 

1998). Atkins (2012) observed that cyclists often adjusted their speed and direction to òweave 

aroundó pedestrians, and maximum cycling speed appeared to decrease on paths with higher 

pedestrian flow. 

¶ Hatfield, J & Prabhakhara, P (2016) point out that only 11.7% of cyclists were estimated to 

be travelling below or at 10 km/h, and 9.7% were estimated to be travelling above 20 km/h. 

¶ Erikkson et al (2019) analysed the speed of cyclists at combined pedestrian and cycle paths. 

The average speed of cyclists passing the measurement sites varied between 12.5 and 

26.5km/h. 

Chong et al. (2010) argued that for pedestrian safety ôôshared pathsó should have a speed limit of 10 

km/h based on injury biomechanics survivability assessment using widely accepted head injury 

criteria. However, the examined research indicates that riders often cycle faster. Cyclists did not tend 

to slow when passing pedestrians (an issue raised in the Ker et al., 2006 review) ð with 3.2% doing 

so when travelling in the same direction, and 6% doing so when travelling in the opposite direction.  

Shared paths are definitely not a good solution for providing commuter cycling infrastructure. For 

cycling to be feasible as a mode of transport, cyclists must be able to travel at speeds considerably 

higher than 10 km/h, and without having to repeatedly slow down for pedestrians. With the growing 

popularity of e-bikes, their maximum supported speed becomes gradually somewhat of the default 

commuter speed (25km/hr in Europe and é, 20 miles/hour in US for Class 1 e-bikes). Additionally, 

there is the category of speed pedelecs (45 km/hr with no throttle in Europe with no throttle and 28 

mph with throttle in US) which are legally considered as bicycles where their characteristics and risk 

profile are closed to the category of light motorbikes, and the issue of tampered-with control systems 

in regular e-bikes illegally transforming them to speed pedelecs (e.g. the issue of fat bikes in the 

Netherlands). 

Pedestrians should not have to share a pathway with cyclists that are travelling at a speed that is unsafe 

for them while they can still be a place for beginners or recreational cyclists who are comfortable 

riding at lower speeds. Centre lines and textured surfaces can encourage cyclists to reduce speed in 

high-pedestrian areas. 

Inadequate infrastructure   

Tensions can also rise because of the inadequacy of existing infrastructure, which can be a critical 

challenge for urban mobility professionals seeking to develop well designed, sustainable and 

inclusive mobility systems. Some of the main issues that arise in active mobility infrastructure are: 

Å Narrow pathways that constrain pedestrian movement, limit accessibility for people with 

disabilities, and create conflicts in shared spaces with cyclists. Addressing this issue requires 
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adherence to universal design principles and expanded sidewalk dimensions to 

accommodate diverse users. 

 

Å Poor signage and markings undermine safety and navigation for both pedestrians and cyclists, 

leading to confusion and crashes. Standardised, high-visibility signs and markings, 

complemented by digital wayfinding tools, can mitigate these risks effectively. 

 

Å Poor lighting along pathways poses safety concerns, deterring nighttime usage and increasing 

the risk of crashes, crime and gender-based violence. Well-distributed lighting systems, that 

are not added on sidewalk space and do not generate new clutter elements are essential for 

improving visibility and security. 

 

Å The lack of weather protection in cycling and pedestrian infrastructure discourages active 

travel during adverse conditions. Integrating features like covered walkways and shaded cycle 

lanes can enhance year-round usability, especially considering the impacts of climate change 

and growing temperatures that can make walking and cycling difficult without adequate 

protection.  

 

Å Unsafe intersections lacking pedestrian crossings, cycling signals, or traffic calming measures 

pose significant risks. Holistic designs that prioritise raised crossings and dedicated signal 

phases can ensure safer interactions between road users. 

 

Å Maintenance issues, including cracked sidewalks and overgrown vegetation, reduce 

infrastructure usability and disproportionately affect vulnerable groups. Regular inspection 

schedules, sufficient investment and community engagement in reporting can help maintain 

infrastructure quality.  

 

Å Obstacles and poor surfaces: even new infrastructure can be built with inadequate materials 

generating poor surfaces for walking and cycling and leading more stumbling, falls and 

inclination issues. 

 

Å Connectivity gaps in pedestrian and cycling networks force reliance on motorised transport, 

undermining sustainability efforts. Creating integrated networks with seamless links to key 

urban destinations can address this challenge. 

 

Å Vehicle parking encroachments into pedestrian and cycling spaces compromise safety and 

accessibility. Enforcing parking regulations and reducing the overall need to use motorised 

vehicles to access these areas is very important in avoiding these conflicts. 

As well as reinforcing car-dependency, a lack of adequate infrastructure for active modes creates 

unsafe and inaccessible spaces which in turn exacerbates social inequalities. Marginalised groups, 

including low-income individuals, women, children, and people with disabilities, are 

disproportionately affected by these deficiencies (Kelly et al, 2007). For example, low-income 
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individuals often rely on walking and cycling as primary modes of transport but face heightened risks 

due to unsafe and inaccessible infrastructure. 

 

Figure 19. Narrow street in Lyon. 

Image by IFP 

 

Behavioural  and cultural considerations  

Perceptions of safety and comfort vary widely among individuals, influenced by personal 

characteristics (e.g., age, gender), psychological factors (e.g., risk perception), and cultural attitudes. 

These aspects profoundly impact the interactions between pedestrians and cyclists and influence the 

effectiveness of shared infrastructure. 

¶ Age and gender dynamics: studies such as those by Kang & Fricker (2016) show that 

pedestrian women, older adults, and fast walkers report feeling more vulnerable in shared 

spaces, while younger cyclists are generally less tolerant of slower-moving pedestrians. This 

highlights the need for inclusive infrastructure that caters to diverse demographic groups. 

 

¶ Risk perception and behaviour: psychological factors play a significant role in shaping 

behaviours. Research by de Waard et al. (2010) demonstrates that individuals with 
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heightened risk aversion, such as parents with young children or elderly pedestrians, tend to 

avoid shared spaces where standard-speed cycling occurs. Conversely, cyclists confident in 

their skills often not only underestimate the objective risks posed to pedestrians but also lack 

the understanding and/or empathy for how dangerous their riding is perceived by more 

vulnerable groups of pedestrians. Besides leading to potential crashes or near-misses, it also 

feeds into the sentiment of conflicts. 

 

¶ Cultural norms and mobility practices: mobility cultures vary across regions, shaping 

pedestrian and cyclist interactions. For example, in the Netherlands and Denmark, strong 

cycling cultures thanks to elevated number of users can create a stronger sense of mutual 

security between cyclists. In contrast, in car-dominated cities, both cyclists and pedestrians 

may exhibit behaviours influenced by an ingrained sense of competition for limited space 

(Sheller & Urry, 2000). 

 

¶ Education and training vs enforcement: Hatfield & Prabhakharan (2016) emphasise the role 

of public education campaigns in promoting safer behaviours. Cyclist training programmes, 

like those implemented in Copenhagen, teach riders to anticipate pedestrian movements and 

reduce speed in crowded areas. While this might not always be effective, enforcement 

strategies can prove valuable raising the perception of a consequence for unsafe riding.  
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The real problem - motori sed vehicles  

Although this chapter aims to explore the relationship between pedestrians and people who cycle 

and the role of shared space, the amount and size of space allocated to active mobility is too often 

substandard due to decennia long prioritisation of motorised vehicles at the expense of pedestrians 

and cyclists in our cities. Since the fifties of the last century, roads were typically designed to maximise 

the movement of motorised vehicles who move at much higher speeds. Motorised vehicles are 

currently the leading cause of death for children and young people (5-29 years of age) in the world, 

reaching 1.19 million road traffic deaths globally in 2021, with pedestrians accounting for 21% of 

fatalities and cyclists for 5% (WHO, 2023).  

The dominance of motorised vehicles in urban design and planning has profound implications for 

both pedestrians and cyclists: 

¶ Space inequity: most urban space is allocated to vehicles, leaving limited, fragmented, or 

unsafe spaces for pedestrians and cyclists. This imbalance often forces these groups to 

share inadequate infrastructure, creating conflicts and undermining safety. 

 

¶ Safety risks: higher vehicle speeds and volumes significantly increase the likelihood and 

severity of collisions. The most vulnerable amongst the pedestrians, particularly children, 

older adults, and individuals with disabilities, are disproportionately affected. 

 

¶ Health and wellbeing: the prioritisation of vehicles contributes to sedentary lifestyles, air 

pollution, and noise pollution, all of which negatively affect public health. By contrast, 

active mobility offers substantial health benefits, including improved cardiovascular health, 

mental wellbeing and the reduction of physical issues such as lower back pain. Given these 

benefits, walking is often prescribed by physicians to their patients and national healthcare 

systems such as the UK National Health Service (NHS) have created guides on the topic.   

 

¶ Equity and inclusion: Car-centric planning disproportionately disadvantages low-income 

communities, who are less likely to own vehicles and more likely to rely on walking, 

cycling, or public transport. Women, children, and minorities also face greater risks and 

barriers when navigating car-dominated urban spaces. 

The dominance of motorised vehicles in urban planning remains the primary barrier to advancing 

active mobility. Addressing this issue requires a comprehensive approach that prioritises pedestrians 

and cyclists through space reallocation, speed management, behavioural change, and car-use 

disincentives. Successful examples from around the world demonstrate that such strategies not only 

save lives but also create healthier, more inclusive, and more sustainable urban environments. 

To further address the issue of motorised vehicles in urban environments and improve safety and 

user comfort for pedestrians and cyclists, the following key elements should be included: 
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Space reallocation, road diets and change of priority. Redesigning our public spaces and roads can 

readdress who is the priority in our cities, giving way to new people centred approaches that enhance 

active mobility: 

¶ Expand pedestrian zones by reducing vehicle lanes and repurposing underused road space 

for wider sidewalks, cycling lanes, and green spaces. 

¶ Remove on-street parking in critical areas to provide more room for pedestrian and cycling 

infrastructure. 

¶ Prioritise pedestrian-only streets in city centres and residential neighbourhoods, following 

the success of cities like Pontevedra, Ghent, and Oslo. 

¶ Implement new design hierarchies that focus on pedestrians first, affecting all aspects of city 

design.  

Speed reduction and enforcement. The main problem for the safety of pedestrians and people who 

cycle is the speed of motorised vehicles. The reduction of speed must be one of the key actions for 

cities around the world.  

¶ Implement 30 km/h zones as the default urban speed limit, ensuring lower collision severity 

and reducing the risk to pedestrians and cyclists. This has been successfully implemented in 

countries such as Wales or Spain and cities such as Brussels or Paris. On average, the 

implementation of 30 km/h speed limits in European cities demonstrated a 23%, 37%, and 

38% reduction in road crashes, fatalities, and injuries, respectively (Yannis & Micheralaki, 

2024) which in turn can have a positive influence on the perception of safety for active 

mobility road users. 

¶ Use traffic calming measures such as raised crosswalks, speed humps, nudging elements and 

narrowing car lanes to naturally slow down vehicles. 

¶ Strict enforcement of speed limits through automated cameras and police and penalties for 

violations. 

Car-use disincentives are also valuable tools for the reduction of cars in any given area. Examples 

such as the London Emission Zero zone, the recently implemented New York congesting pricing or 

the new law in Spain that requires all urban areas to include zero emissions zones in their new 

mobility plans.  

¶ Congestion pricing and low-emission zones to discourage unnecessary car trips. 

¶ Higher parking fees and limited availability to reduce dependency on cars. 

¶ Workplace and school travel plans that promote public transport, cycling, and walking. 

Regulation of large and heavy vehicles 

¶ Restrictions on HGVs in urban areas during peak pedestrian hours. 

¶ Complete ban of large pick-up trucks and similar sized vehicles.  

¶ Mandatory side guards and sensors on trucks and buses to prevent cyclist and pedestrian 

fatalities. 
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¶ Stronger regulations for ride-hailing services and delivery vehicles to prevent reckless driving 

and illegal parking in pedestrian spaces. 

Ultimately, shifting the focus away from vehicles and towards people-centred urban design is essential 

for achieving equitable, vibrant cities that support active mobility and improve quality of life for all 

residents. 

 

Figure 20. Traffic in Barcelona.  

Image by IFP 
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Main policy recommendations  

Sidewalks 

¶ Prioritise segregated cycle lanes and avoid non-segregated designs on sidewalks.  

¶ Where space constraints exist, reallocate road space from motor vehicles to active mobility 

infrastructure.  

¶ Public engagement and transparent communication about the benefits of these changes can 

help mitigate political resistance to the elimination of road space for motorised vehicles. 

Shared pedestrian-cyclist spaces 

¶ Design shared spaces with a clear emphasis on pedestrian priority.  

¶ Implement features such as textured paving, speed restrictions for cyclists, and signage to 

promote mutual respect.  

¶ Avoid shared spaces in areas with high pedestrian or cycling volumes where segregated 

infrastructure would be more effective. 

Delivery riders 

¶ Introduce new regulations for delivery services that mandate safety training for riders and 

establish penalties for unsafe practices. 

¶ Encourage companies to adopt realistic delivery timelines to reduce time pressures. 

¶ Infrastructure design should consider the unique mobility patterns of delivery riders and 

include new ideas such as dedicated parking zones near dark kitchens and stores. 

Cycling speed 

¶ Implement speed management measures, such as physical barriers, signage, and road surface 

modifications, to ensure safe interactions on shared paths.  

¶ Prioritise segregated infrastructure for commuter cyclists who require higher speeds. 

¶ Build clearly visible enforcement schemes that focus on raising the perception of a high risk 

to be fined for fast or reckless riding in mixed areas. 

Inadequate infrastructure 

¶ Expand pathway dimension: adhere to universal design principles to accommodate diverse 

users. 

¶ Improve signage and lighting: ensure even distribution of lighting along paths. 

¶ Enhance intersection safety: design raised crossings, dedicated signals, and traffic calming 

measures. 

¶ Maintain infrastructure: establish regular inspection schedules and engage communities in 

reporting issues. 

¶ Integrate networks: create seamless connections between pedestrian and cycling networks, 

prioritising accessibility to key destinations. 

Behavioural and cultural considerations 

¶ Feedback, research and monitoring: conduct regular community consultations to gather 

feedback on mobility infrastructure and regular studies to understand user behaviours and 
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perceptions. Incorporate this feedback into the design process to ensure that diverse needs 

and perceptions are addressed. 

¶ Inclusive design: tailor infrastructure to accommodate diverse users, ensuring adequate space 

and clear delineation of pedestrian and cycling zones. 

¶ Education campaigns: develop targeted campaigns to raise awareness about shared space 

etiquette and promote mutual respect. 

¶ Education-by-enforcement: a subgroup of road users is less concerned about what they are 

allowed to do and behave more in function of what they can get away with. Targeted 

enforcement sessions with adequate press coverage to increase the perception of risk on 

getting caught is an important and efficient educational technique. 

¶ Global learning: encourage cross-regional collaboration to adopt best practices from cities 

with established cycling and walking cultures. 

Motorised vehicles ð solutions to prioritise pedestrians and cyclists. 

¶ Reallocation of urban space: reclaiming space from motorised vehicles and reallocating it to 

active mobility. 

¶ Pedestrianisation project and low traffic zones: transform major streets into pedestrian ð only 

zones and create much more low traffic zones around the city.  

¶ Dedicated cycling infrastructure: protected cycling networks that ensure safety and encourage 

mode shift. 

¶ Speed management and traffic calming: reducing vehicle speeds is a proven method of 

enhancing safety for vulnerable road users. Measures include: 

o 30 km/h speed limits: cities such as Paris, France, and Helsinki, Finland, instilled a 

default 30 km/h limit citywide (much larger than just the central area), with only a few 

well-signed roads allowing higher speeds (50 km/h), significantly reducing traffic 

fatalities. Some cities, such as Bilbao, Spain, subsequently even eliminated these 

higher speeds on some arteries, as they found very limited impact on overall 

trajectory time combined with important additional gains in road danger reduction. 

o Traffic calming infrastructure: raised pedestrian crossings, speed bumps, and road 

narrowing techniques are effective tools for slowing down vehicles and prioritising 

pedestrians and cyclists. 

¶ Behavioural change initiatives: encouraging safer behaviour among drivers and fostering a 

culture of mutual respect is critical. Examples include: 

o Awareness campaigns: the "Vision Zero" initiative, originating in Sweden, promotes a 

shared responsibility for road safety and has been adopted in cities like New York, 

USA, and Mexico City, Mexico. 

o Driver training programmes: initiatives such as the "Dutch Reach" campaign educate 

drivers on practices that protect cyclists, such as checking for oncoming bicycles 

before opening car doors. 

¶ Disincentivising car use: reducing car dependency can be achieved through policies that 

discourage excessive vehicle use, such as: 

o Congestion charging: London, UK, and Stockholm, Sweden, have implemented 

congestion charges to reduce traffic volumes and fund public transport and active 

mobility infrastructure. 
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o Parking restrictions: limiting on-street parking and repurposing parking spaces for 

bike lanes or pedestrian zones has been effective in cities like San Francisco, USA, 

and Zurich, Switzerland. 

o Car sharing schemes: Offering citizen the possibility to have access to a car when they 

really need it without obliging them to own one results in considerably less car trips 

by those citizens. 

¶ Inclusive and participatory planning. Ensuring that urban planning processes consider the 

diverse needs of all residents is crucial. Inclusive approaches include: 

o Community engagement: involving local communities, particularly marginalised 

groups, in decision-making processes ensures that infrastructure meets the needs of 

all users. 

o Universal Design principles: designing streets and spaces that are accessible to people 

of all ages and abilities benefits everyone, including pedestrians, cyclists, and 

individuals with disabilities. 
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How have e -scooters impacted the use of lanes , shared spaces  and 

public space ? 

How have they impacted walkability and pedestrians?  

What regulatory responses have been taken?  

 

Urban mobility is undergoing a profound transformation, driven by sustainability considerations, 

technological advancements, shifting commuter preferences, and the obvious understanding that the 

car-centric city development reached far beyond its limits and needs to be scaled down. One 

technology shift is the rise of new mobility devices, particularly e-scooters, which have rapidly 

integrated into city landscapes worldwide. Once a niche mode of transport, e-scooters have gained 

some attention as possible alternative for urban travel, offering flexibility and convenience.  

However, this rapid expansion has also sparked challenges and debates among city planners, 

policymakers, and the public. While new mobility devices theoretically might present an opportunity 

to reduce car dependency, ease congestion, and cut emissions, it also raises pressing concerns about 

safety, infrastructure, pedestrian and cyclist conflicts, and regulatory frameworks. The introduction 

of dockless shared e-scooters, in particular, has led to issues of disorderly parking, improper riding 

behaviour, and infrastructure strain, prompting cities to rethink how these vehicles fit into existing 

transport networks. 

This chapter explores the evolution of e-scooters, new mobility devices and the concept of 

micromobility, examining their rise to prominence, definitions, challenges, and regulatory responses. 

By understanding the role of new mobility devices in modern transportation, cities can develop more 

inclusive and sustainable mobility strategies that benefit all road usersñpedestrians, cyclists, and new 

mobility device riders alike. 
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Emergence of e -scooters  and the concept of micromobility  

E-scooters have been growing in popularity and evolving as a part of the urban mobility scene for 

the last three decades, with initial incursions in the development of personal use e-scooters during 

the early 90s and a global surge in popularity with the appearance of segways in the early 2000s. 

Despite the hype behind segways, e-scooters did not take off until the appearance in the U.S. of 

shared new mobility companies such as Bird and Lime in 2017. These dockless, app-based rental 

systems quickly captured global attention and expanded to cities across the globe.  

Since 2017 there has been an explosion of users, from an initial surge of 520.000 users, mostly based 

in the U.S. to close to 94 million users globally in 2024 (Statista Market, 2024), which has led to large 

growth in the sector and the emergence of many shared new mobility companies. The growing 

market and presence of e-scooters and e-bikes in cities and streets around the world has been 

accompanied by a growing negative perception from other road users, especially in the case of shared 

dockless e-scooter riders from a pedestrian and cyclist point of view. This is mainly due to a lack or 

delay in the implementation of appropriate policy and regulation, lack of appropriate infrastructure, 

parking issues and ill-use or risky driving (National Academies of Sciences, Engineering and 

Medicine, 2023) amongst other reasons. Overall, the growing presence of these new vehicles comes 

with many challenges to pedestrians and their everyday lives and most importantly, how we 

understand our cities and our publics spaces. 

 

Figure 21. E-scooters abandoned on a sidewalk in Brussels.  

Image by IFP 
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Defining micromobility  vs new mobility devices  

While there are a variety of ways to define or categorise these new devices, one of the most common 

concepts is micromobility. It is an evolving term that generally describes personal vehicles that are 

small and lightweight, often electrically powered and used for short-distance travel. While there is 

no single, universally accepted definition of the term, several organizations and researchers have 

proposed frameworks for classifying micromobility vehicles. 

¶ Weight and speed: The International Transport Forum (ITF, 2024) defines micromobility 

as vehicles weighing up to 350 kg with a maximum speed of 45 km/h. The Society of 

Automotive Engineers (SAE) International sets a slightly lower weight limit of 227 kg and a 

top speed of 48 km/h (Sandt, 2019). 

¶ Purpose and infrastructure: micromobility vehicles are typically designed for personal 

transport on paved roadways and paths and might be used for short point-to-point trips or as 

part of a multimodal journey (excluding private e-bikes). 

¶ Power source: micromobility vehicles can be fully or partially powered by electric motors, 

human power, or a combination of both. 

Common examples include the already mentioned e-scooters but also other vehicles such as e-bikes, 

hoverboards, segways, electric unicycles and kick-scooters. These vehicles are also referred to as 

personal mobility devices (PMDs) or light electric vehicles (LEVs). While some definitions include 

bicycles and e-bikes under the micromobility umbrella, others may treat them as distinct categories, 

particularly when analysing safety data. On the other hand, personal mobility aids for people with 

disabilities such as motorised wheelchairs, are often excluded from micromobility definitions due to 

their existing legal and regulatory frameworks. 

 

Figure 22. ITF classification of micromobility vehicles. 

ITF, 2024 
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It is important to stress that micromobility does not necessary imply active mobility, nor sustainable 

mobility. Purely human powered devices such as non-assisted cycling, skateboarding or unpowered 

scooters clearly require physical activity and hence fall clearly in both the active and the sustainable 

mobility category. Several studies have proven that electrically assisted bicycles elicit even more 

physical activity from their riders, contrary to the intuitive believe that they would require less human 

energy than non-assisted cycling. This is due to e-bike nudging their riders to ride considerably longer 

distances and to select the bicycle for considerably more trips rather than using their private vehicle 

or public transport, (Peterman et al, 2016; Langford et al, 2017; Bourne et al, 2018). As such, e-

bikes also fully fall into both the active and the sustainable mobility category, however with the 

exception of throttle-equipped e-bikes. Throttle-equipped e-bikes, e-scooters, monowheels and 

similar devices do not or hardly require any physical activity and hence should not be referred to as 

active mobility. Whether or not they should be considered sustainable mobility strongly depends on 

which mode they replace and on the life cycle of the device itself. This report uses the term ònew 

mobility devicesó to denote that the sometimes-ambiguous term òmicromobilityó varies amongst 

authors, especially with respect to including bicycles or not. 

Recognizing that new mobility devices and active mobility serve different purposes leads to more 

effective transportation and urban mobility strategies that cater to diverse userõs needs. As the 

technology of new mobility devices continues to evolve, so too will the definitions and classifications 

used by cities and regulatory bodies. The integration of AI-powered fleet management, geofencing, 

and IoT-enabled safety measures is expected to play a growing role in the way new mobility devices 

are structured in urban environments. 

Shared new mobility devices  

NACTO (2019) defines shared new mobility devices as shared-use fleets of small vehicles such as 

bikes, e-bikes, and e-scooters. These vehicles are generally rented through a mobile app or kiosk, 

are picked up and dropped off in the public right-of-way and are meant for short point to point trips. 

They can be owned and maintained privately, publicly or through hybrid models and services can 

be provided via docked systems for drop-off and pick-up or via a dockless system, that allows the 

vehicles to be stationed at any point of the city.  

Publicly owned shared new mobility device schemes are funded, managed or operated by local 

governments or public institutions. Some might involve private operators under contract but are still 

a publicly run scheme. They tend to use docked systems and mostly focus on bikes and e-bikes with 

some examples being: 

¶ Velib Metropole ð Paris (France) ð Docked bicycles and e-bikes 

¶ Bicing ð Barcelona (Spain) ð Docked bicycles and e-bikes  

¶ YouBike ð Taipei (Taiwan) ð Docked bicycles 

¶ BikeMi ð Milan (Italy) ð Docked bicycles and e-bikes 

¶ Ecobici ð México City (México) ð Docked bicycles  
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¶ Santander Cycles ð London (UK) ð Docked bicycles and e-bikes 

On the other hand, privately owned schemes may collaborate with cities but remain driven by 

income. They tend to be dockless and have been the centre or most controversy and complaints 

from other road users. Examples are: 

¶ Bird ð Santa Monica (USA) ð Global ð Dockless e-scooters 

¶ Lime ð San Francisco (USA) ð Global ð Dockless e-scooters, e-bikes and bikes 

¶ Mobike ð Beijing (China) ð Global ð Dockless bicycles 

¶ Voi ð Stockholm (Sweden) ð Europe ð Dockless e-scooters 

¶ Tier Mobility ð Berlin (Germany) ð Europe ð Dockless e-scooters and e-bikes 
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Mode share and impact on infrastructure  

The discussion is still ongoing about the role that e-scooters have when it comes to shifting travel 

away from motorised vehicles. While some cities like Denver (USA) argue that shared and private 

new mobility devices are an opportunity to help meet the aggressive goals for reducing single-

occupant vehicle trips and provide residents and visitors flexible affordable, and accessible 

multimodal transportation (National Academies of Sciences, Engineering, and Medicine, 2023) 

research has so far presented mixed results.  

Data on e-scooter use has shown that location and certain characteristics have an impact on the 

ability of this mode to replace car trips. Wang et al (2023) provide a comprehensive overview of a 

wide range of studies reporting on which mode e-scooter trips replace. In North America, those data 

suggest that some 40% of e-scooter trips replace a car trip (mainly taxi and ride hailing), 40 % a 

walking trip, 10% a public transport trip and 10% a cycling trip. The results were very different in 

Europe, with on average only 11% replacing a car trip (also mainly taxi and ride hailing) and 89% 

sustainable modes (44% walking, 30% public transport and 15% cycling). 

A study from Norway, pointed out that in all circumstances except night rides, e-scooters most often 

replace walking. They concluded that e-scooters do replace some cars trips, but only, if the user is 

male, if the e-scooter is privately owned and to/from destinations that are not well served by public 

transport (Fearnley, 2022). 

Impact on cycling infrastructure , sidewalks  and perceptions   

The increasing popularity of e-scooters, particularly shared and dockless e-scooter schemes have 

had a significant impact on both cycling infrastructure and sidewalks, raising concerns about safety, 

accessibility, and competition within the already limited space for non-motorised road users.  

¶ In most cases, e-scooters are required and obliged to travel on cycle lanes leading to an 

increase in traffic on cycling infrastructure.  

¶ Growing popularity of cycling makes congestion worse by the resulting overcrowded bicycle 

paths and potential conflicts that can arise between cyclists and e-scooters. 

Unfortunately, that is not the only issue while on the move. E-scooters are often ridden at high speeds, 

posing danger to pedestrians, especially on sidewalks where their presence is often unexpected. 

While crashes with motorised vehicles are the main cause of injury for all road users, there is a high 

rate of crashes between e-scooters and pedestrians largely related to their use of sidewalks. Studies 

and crash databases have shown a clear rise in crashes and injuries with pedestrians (Badeau et al, 

2019) as the number of e-scooters increases. 

¶ Research by the Insurance Institute of Highway Safety found that 58% of e-scooter rider 

injuries occurred on the sidewalk (Cicchino et al, 2021) 
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¶ A study in downtown Brisbane found almost half of shared e-scooters were ridden illegally, 

including riding on sidewalks and without helmets (Haworth et al, 2021). Pedestrians, 

particularly older adults and those with disabilities, are especially vulnerable to collisions with 

fast-moving e-scooters on sidewalks. 

 

Figure 23. Dockless shared bicycles and e-scooters as sidewalk clutter in Brussels.  

Image by IFP 

 

One of the main complaints that citizens raise in cities around the world are related to where and 

how dockless e-scooters and (e-)bikes are parked. Public space and sidewalks are suddenly full of 

safety hazards as e-scooters are left in the middle of walkways, forcing pedestrians, especially those 

with mobility impairments or visual disabilities, to navigate around them compromising accessibility 

and safety. These actions contribute to negative public sentiment towards e-scooters and fuel calls 

for stricter regulations. In Rosslyn, Virginia (USA) 56% of survey respondents felt unsafe walking 

around e-scooters, a much higher percentage than those who felt unsafe walking around bicycles 

(James et al, 2019). 

While shared new mobility devices and privately owned e-scooter use has rapidly been adopted and 

the data here presented is valuable to gather initial ideas, available data and research tools are still 

far behind and there is a need for standardised data collection and analysis to better understand 

safety trends, usage patterns, and the effectiveness of regulations (National Academies of Sciences, 

Engineering, and Medicine, 2023).  
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Regulatory responses  

The impact of e-scooters in cities around the world has generated negative experiences and 

perceptions for many people in their everyday lives. In many locations this has also led to negative 

media coverage (Wallgren et al, 2023) which together with public request has led to the adoption of 

varied regulations and institutional responses to address the concerns of the population around the 

world. In European cities since 2021 there has been a tendency to move away from open markets 

for shared e-scooters and apply new and necessary regulation. However, there is no one size fits all 

approach to regulating shared new mobility devices, as the most effective policies and methods are 

highly dependent on the specific context of the city or region it will apply to, although the European 

Commission (Guy et al, 2023) is currently working on understanding more about regulations and 

the existing research on the topic. 

What does regulation need to address to be effective?  

The legal framework for e-scooters and other new mobility devices is still evolving, even as they are 

being used on the streets. However, the successful implementation of new mobility regulations can 

help cities achieve their transportation goals and create a more sustainable, efficient, equitable and 

safe transportation system. Recent studies (House of Commons Transport Committee, 2020; 

Sobrino et al, 2023; Zhang et al, 2024; Guy et al, 2024; Nayar et al, 2025) have explored existing 

regulatory frameworks, citizen demands, behaviours and data which together highlight some of the 

common topics and requirements that regulation needs to address to be effective: 

¶ Clearly defined goals: cities need to determine their objectives for regulating shared new 

mobility devices, whether it's promoting sustainability, improving safety, increasing 

accessibility, or a combination of these. 

¶ A comprehensive legal framework: effective regulation requires a clear legal framework that 

addresses issues such as vehicle classification, user behaviour, operator responsibilities, data 

sharing, and enforcement. 

o Vehicle classification and definition: establishing a clear legal definition for e-scooters 

and other new mobility devices is crucial for determining where they can be operated 

and what rules apply to their use. Authorities can contribute by regulating the safety 

features of these vehicles, such as enforcing standards for frame design, braking systems, 

and setting limits on speed and acceleration capabilities.  

o User behaviour: regulations should address issues such as helmet use, minimum age 

requirements, speed limits, riding on sidewalks, and alcohol consumption while riding. 

o Operator responsibilities: cities typically set requirements for operators related to data 

sharing, fleet management, parking regulations, maintenance, and insurance. Despite 

recent regulatory demands on parking these are not always complied by the companies. 

 

¶ Proper infrastructure: the availability of safe and adequate infrastructure, such as dedicated 

bike lanes are essential, parking areas or charging stations is crucial for the safe and orderly 

operation of new mobility services.  
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¶ Enforcement: regulations are only effective if they are enforced. Cities need to develop and 

implement enforcement mechanisms to ensure compliance with the rules such as adhering 

to speed limits, give way to pedestrians and avoid illegal modifications to their devices. 

¶ Data collection and evaluation: to assess the effectiveness of new mobility device regulations 

and identify areas for improvement, cities need to collect and analyse data on usage patterns, 

safety incidents, impact on active mobility and other relevant metrics. 

¶ Community engagement: involving the community in the development and implementation 

of new mobility device regulations is important for ensuring that the regulations are tailored 

to local needs and preferences and enjoy public support. 

Deloitee (Flynn, Vandeweyer, & Boschmans, 2023) recently looked into existing regulations that 

have been implemented by comparing different cities and classified these as light, medium or high 

regulations: 

Light regulation  

The initial form of regulation was a system in which the operators tried to take maximal profit of the 

concept of open markets: 

¶ E-scooter services were considered not subject to regulatory restrictions. 

¶ Unlimited numbers of operators took the freedom to enter the market and offer services 

freely, trying to establish their presence and become bigger than competition, often at a 

sizable initial loss. 

¶ Vehicle fleet sizes were considered unrestricted.  

¶ Operators de facto used public space as free vending space. 

As a first reaction on the chaos created by this intrusive market introduction strategy, cities carefully 

tried to install some level of regulation: 

¶ Cities implemented basic rules for shared e-scooter operations, typically to address safety 

concerns and minimise negative externalities, for example, by developing rules for vehicle 

parking in public spaces.  

¶ Number of operators able to enter the market remained unrestricted, and no formal 

selection process is adopted.  

¶ In general, this approach with limited enforcing power proved to be rather ineffective, and 

the chaotic and dangerous use and parking of e-scooters hardly improved. 

Medium regulation  

As a next step, many cities felt obliged to install a next level of regulation in the form of authorization 

regimes: 

¶ E-scooter operators must obtain a permit to operate from the city or local authority. These 

permits are legally binding and formalise the link between adherence to specific regulatory 

requirements and the continued right to operate, and they generally specify the circumstances 

in which the permit can be restricted or withdrawn.  

¶ Under an authorization regime, operators can be required to meet specific operational 

requirements, including the obligations to retrieve and redistribute poorly parked vehicles 
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within a defined time period and to distribute their vehicle not only in the commercially 

more attractive hypercentre but also more in the periphery to meet the requirement to offer 

mobility options to a broader population.  

¶ In addition, operators may be required to pay fees to the city. 

High regulation  

By now, several cities impose high regulation levels in the form of tenders: 

¶ Cities invite e-scooter operators to submit competitive proposals. These proposals generally 

include various details on each operatorõs planned offering such as fleet size, service quality, 

pricing structure, fee structure, sustainability measures, and operational plans.  

¶ Cities will typically set eligibility criteria (minimum acceptable standards) along with 

additional criteria to be judged by the city, based on each operatorõs commitments to 

implement measures that go by. 
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The future of e-scooters  ð city wide bans  and restrictions  

Despite the benefits that regulation can have on the use of e-scooters it might not always be the 

solution, even more so when efficient enforcement can prove too cumbersome, too expensive or 

simply impossible by the municipality. In many cities bans and restrictions have been implemented 

on shared dockless e-scooter and e-bike schemes as a result of operators pushing the limits and/or 

refusing to take the necessary steps to nudge their customers to comply with the regulation (for 

example by de facto allowing their customers to end a ride in a non-authorised zone, claiming 

technical limitations to do so). Some of the reasons behind these bans are public safety concerns 

linked to misuse and non-compliance by users (and lack of control by operators) with parking, safety 

or speed regulations and increasing collisions between e-scooters and pedestrians. Even though 

several private companies who manage dockless schemes claim to be willing to accept imposed 

conditions and regulations, they have not always been very cooperative in imposing that to their 

customers, even though the appropriate techniques for doing so do exist. 

¶ Paris (France) ð In 2020 after growing complaints due to misuse, the city introduced some 

of the strictest regulations in the world (Chrisafis, 2022), limiting operators and automatically 

tracking and limiting speeds, but this was not enough. Controversy continued amongst 

Parisians and the council summoned a public referendum in 2023 to ask about the total ban 

of private shared dockless e-scooter schemes in the city. 90% voted for the ban (Schofield, 

2023) and since then all shared dockless e-scooter fleets have been removed while dockless 

e-bikes remain.  

¶ Madrid (Spain) ð In 2024, after years of non-compliance of the conditions and regulations 

imposed by the council, the city also decided to revoke all existing licences in the city for 

shared dockless e-scooter schemes (Casado, 2024).  

¶ Barcelona (Spain) ð After various years of deliberation and citizen complaints the 

municipality decided to ban shared e-scooter schemes in the city. The council mentioned 

the tensions and dangers generated by these vehicles in public space (Sust, 2023).  

¶ Melbourne (Australia) ð From September 2024 shared e-scooters no longer operate in the 

municipality (Ore & Dumas, 2024). After an initial welcome with a two-year trial in 2022, 

criticism from local residents, commerce and city professionals led to the decision to ban 

private shared dockless e-scooters. 

¶ Montreal (Canada) ð After a pilot trial all private dockless shared schemes were banned from 

the city in 2020 (Leavitt, 2020). Since then, a few limited trials have taken place in selected 

areas, but for now the city-wide ban is still in place.  

¶ Copenhagen (Denmark) ð although the city banned the e-scooters from the streets in 2020 

due to over clutter and misuse by riders, in 2022 they were welcomed back with tough 

restrictions and fleet limitations. Most importantly the new shared schemes are not allowed 

to park anywhere in the city centre (EU Urban Mobility Observatory, 2021).  



E-Scooters and new mobility devices: opportunities and challenges  

 

 

67 

 

While some of these cities have banned shared schemes, they continue to allow privately owned e-

scooters to circulate, although stricter regulations are being introduced for safety reasons. Within 

Europe riding on sidewalks has generally been prohibited, riders are required to use cycle lanes, 

shared paths or roads, speed is normally limited to 20-25km/h and they must be parked in designated 

parking zones amongst other rules. New regulation has been introduced in Italy in 2024, where the 

central government has now made helmets, license plates and insurance obligatory.  Singapore has 

banned them from footpaths and tightened restrictions with elevated fines and jail time for non-

compliance. A currently unresolved problem is that a substantial number of privately owned e-

scooters are tampered with and have a maximum speed several times the maximum allowed speed, 

creating additional danger for both its riders and other road users.  

FUSS E.V, the national German pedestrian advocacy organisation, conducted research on facts and 

figures of e-scooters in the city of Berlin (Fuss E.V, 2023). The main outputs clearly raise reasons to 

doubt sustainable integration and the role they play regarding the enhancement of active mobility:  

¶ Exactly two thirds of all vehicles recorded (66.6 percent) were standing or lying in an 

obstructive, dangerous, illegal or irregular manner. 

¶ An extrapolation of the disruptive vehicles across the entire city results in more than 40,000 

disruptions every day. There were more than ten million violations of the special use 

regulations in force since September 1, 2022, in less than a year - taking weak winter periods 

into account. 

¶ Anyone walking through the streets encountered a vehicle in their path every 72 meters on 

average. Statistically, blind and severely visually impaired people have a vehicle dangerously 

in their way every 59 meters or on the side of the road in such a way that it makes orientation 

difficult. 

¶ Where fixed, mandatory storage areas were set up, the proportion of disruptors fell 

significantly. But these areas are normally installed very slowly.  

¶ The lenders and their customers also violate many other conditions under which their 

business was approved in 2022. 
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Main policy recommendations  

For cities to effectively incorporate new mobility devices, they must ensure it does not come at the 

expense of pedestrians and cyclistsñthe two most sustainable forms of urban transportation. A 

balanced approach requires: 

¶ Reclaiming and protecting pedestrian spaces by keeping sidewalks clear of parked e-scooters 

and preventing illegal riding. Sidewalks must remain spaces for walking, socializing, and 

accessibilityñnot a battleground for competing transport modes. 

¶ Prioritizing dedicated cycling and new mobility device infrastructure that is separate from 

both pedestrian walkways and motorised traffic, except where well-implemented default 

speed limitation of 30 km/hr or lower exist. Cyclists already face limited, overcrowded cycle 

lanes, and the unchecked growth of new mobility devices has exacerbated congestion and 

safety concerns for people on bikes. 

¶ Implementing effective enforcement measures to ensure responsible use, prevent unsafe 

riding behaviours, and manage shared new mobility device fleets in a way that does not 

burden pedestrians and cyclists. 

¶ Maintaining cycling as an active mode of transport and preventing e-scooters from 

undermining investments in cycling infrastructure. E-scooters often replace walking and 

public transport trips rather than car trips, raising questions about their role in truly 

sustainable mobility. 

¶ Designing public spaces with a pedestrian-first mindset, ensuring that walking remains the 

most accessible, prioritised, and enjoyable form of movement in cities. At the same time, 

cycling must be safe, convenient, and fully integrated into transport networks without 

disruption from excessive e-scooter use. 

When designed and regulated effectively, new mobility devices can have a place in urban mobility. 

However, its success should be measured not by the number of trips taken but by its ability to coexist 

with pedestrians and cyclists in a safe, accessible, and well-planned urban environment. True 

mobility progress means creating cities where walking is prioritised, cycling is protected, and new 

mobility devices operate within designated spaces, rather than competing with active road users for 

access to safe infrastructure. 

1) Protect pedestrian spaces and sidewalks 

¶ Prohibit e-scooters from sidewalks: cities should enforce clear regulations banning e-

scooter riding on sidewalks to prioritise pedestrian safety and accessibility, particularly 

for children, elderly individuals, and people with disabilities. 

¶ Strict parking regulations: implement designated parking zones for shared new mobility 

devices, ensuring that e-scooters do not obstruct walkways, crossings, or access points for 

wheelchair users. 

¶ Enforcement and penalties: introduce fines and penalties for improper e-scooter parking 

and sidewalk riding, with clear accountability for both users and operators. 
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2) Improve infrastructure for new mobility devices and cycling 

¶ Expand and upgrade cycling infrastructure: cities should increase the number and quality 

of protected cycle lanes, ensuring they are wide enough to accommodate bicycles, e-

scooters, and cargo bikes without creating congestion. 

¶ Integrate cycling and new mobility devices with public transport: provide safe and 

accessible bicycle parking and drop off zones near bus stops, train stations, and mobility 

hubs to encourage multimodal travel. 

3) Implement clear and proactive regulations 

¶ Define e-scooter rules and classifications: establish clear definitions for e-scooters and 

similar devices, specifying speed limits, vehicle specifications, and operational zones. 

¶ Limit the number of operators and fleet sizes: cities should adopt a permit-based or 

tender system to control the number of new mobility device providers and prevent 

oversaturation of e-scooters on the streets. 

¶ Mandate insurance and safety measures: require e-scooter operators to provide liability 

insurance, ensure vehicle braking and lighting standards, and encourage helmet use for 

riders. 

4) Strengthen public safety measures 

¶ Speed limits and geofencing: enforce a general max speed of 20 km/h anywhere in the 

city and of 6 or 8 km/h in areas where pedestrians and e-scooters share the same space, 

using geofencing technology to automatically reduce speeds. This is for example 

(successfully) implemented in Brussels (Walker, 2022). 

¶ Require safety education: implement mandatory safety training for first-time riders on 

shared e-scooter platforms, educating users on traffic rules, parking guidelines, and 

pedestrian safety. 

¶ Monitor and evaluate crashes and violations: cities should collect data on e-scooter usage, 

crashes, and pedestrian conflicts to continuously refine regulations and safety measures. 

5) Encourage sustainable and equitable mobility 

¶ Ensure equitable access: shared new mobility services should serve all neighbourhoods, 

including low-income and underserved areas, preventing concentration only in profitable 

districts. 

¶ Position e-scooters as a complement, not a replacement, for walking and cycling. 

Encourage policies that prioritise walking and cycling investments over e-scooter 

infrastructure, ensuring that new mobility devices does not undermine active 

transportation goals. 

6) Improve data collection and public engagement 

¶ Standardise new mobility data sharing: require e-scooter companies to share real-time 

data with city governments to monitor usage patterns, safety incidents, and parking 

compliance. 

¶ Engage communities in decision-making: city policies should be informed by public 

consultation, pedestrian advocacy groups, and cycling organizations to ensure balanced 

mobility planning. 

¶ Conduct regular evaluations: implement pilot programs with periodic assessments to 

refine regulations before expanding micromobility services further. 

  



E-Scooters and new mobility devices: opportunities and challenges  

 

 

70 

 

References  

6t-bureau de recherche. (2019), Enquête auprès des utilisateurs de trottinettes en free-floating Dott 

à Paris. Retrieved from https://6-t.co/utilisateurs-trottinettes-dott/. 

Badeau, A., Carman, C., Newman, M., Steenblik, J., Carlson M & Madsen, T. (2019). Emergency 

department visits for electric scooter-related injuries after introduction of an urban rental program. 

The American Journal of Emergency Medicine. https://doi.org/10.1016/j.ajem.2019.05.003 

Badia, H., & Jenelius, E. (2023). Shared e-scooter micromobility: review of use patterns, 

perceptions and environmental impacts, Transport Reviews, 43:5, 811-837, DOI: 

10.1080/01441647.2023.2171500 

Bourne, E., Sauchelli, S., Perry, R., Page, A., Leary, S., England, C., & Cooper, R. (2018). Health 

benefits of electrically assisted cycling: a systematic review. International journal of behavioral 
nutrition and physical activity, 15 (1), 1-15. 

Casado, D. (2024). Almeida prohibe los patienentes de alquiler. El Diario. 

Chrisafis, A. (2022). Rented e-scooters cleared from Paris streets on eve of ban. The Guardian.   

Christoforou, Z., Bortolo, A., Gioldasis, C., & Seidowsky, R. (2021) Who is using e-scooters and 

how? Evidence from Paris. Transportation Research. https://doi.org/10.1016/j.trd.2021.102708 

Cicchino, J., Kulie, P., & McCarthy, M. (2021). Severity of e-scooter rider injuries associated with 

trip characteristics. Journal of Safety Research. 

EU Urban Mobility Observatory. (2021). E-scooters allowed back into Copenhagen, although with 

restrictions. 

Fearnley, N. (2022). Factors Affecting E-Scooter Mode Substitution. Institute of Transport 

Economics. https://doi.org/10.32866/001c.36514 

Flynn, M., Vandeweyer, S., & Boschmans, S. (2023). Unlocking Shared Scooter Potential. A 

comparative analysis of regulatory models. Deloitte Belgium. Retrieved from 

https://www.deloitte.com/be/en/Industries/government-public/analysis/unlockingshared-scooter-

potential.html  

Fuss e.V. (2023). Gestörte Mobilität. Daten und Fakten zu E-Scootern & Co. auf Berliner 

Gehwegen.  

Guy, I., Beard G., Smith, L., Jenkins, D., Hitchings, J., & Redhead, M. (2024) Study on the need 

for harmonised rules to support the rise of micro mobility and increased road safety for personal 

mobility devices. European Commission. Retrieved from https://op.europa.eu/en/publication-

detail/-/publication/4286a092-a55f-11ef-85f0-01aa75ed71a1 

Haworth, N., Schramm, A., & Twisk, D. (2021). Comparing the risky behaviours of shared and 

private e-scooter and bicycle riders in downtown Brisbane, Australia. 

https://doi.org/10.1016/j.aap.2021.105981 

House of Commons Transport Committee. (2020). E-scooters: pavement nuisance or transport 

innovation?.  

https://6-t.co/utilisateurs-trottinettes-dott/
https://doi.org/10.1016/j.ajem.2019.05.003
https://doi.org/10.1016/j.trd.2021.102708
https://doi.org/10.32866/001c.36514
https://www.deloitte.com/be/en/Industries/government-public/analysis/unlockingshared-scooter-potential.html
https://www.deloitte.com/be/en/Industries/government-public/analysis/unlockingshared-scooter-potential.html
https://op.europa.eu/en/publication-detail/-/publication/4286a092-a55f-11ef-85f0-01aa75ed71a1
https://op.europa.eu/en/publication-detail/-/publication/4286a092-a55f-11ef-85f0-01aa75ed71a1
https://doi.org/10.1016/j.aap.2021.105981


E-Scooters and new mobility devices: opportunities and challenges  

 

 

71 

 

ITF. (2024). Safer Micromobility. https://doi.org/10.1787/0d2e0dd5-en 

James, O., Swiderski, J., Hicks, J., Teoman, D., & Buehler, R. (2019). Pedestrians and E-Scooters: 

An Initial Look at E-Scooter Parking and Perceptions by Riders and Non-

Riders. Sustainability, 11(20), 5591. https://doi.org/10.3390/su11205591 

Laa, B., & Leth, U. (2020). Survey of E-scooter users in Vienna: Who they are and how they ride. 

Tu Wien, Research Center of Transport Planning and Traffic Engineering. 

https://doi.org/10.1016/j.jtrangeo.2020.102874 

Langford, C., Cherry, R., Bassett Jr, R., Fitzhugh, C., & Dhakal, N. (2017). Comparing physical 

activity of pedal-assist electric bikes with walking and conventional bicycles. Journal of Transport & 
Health, 6, 463-473. 

Leavitt, S. (2020). Shared e-scooters to be banned in Montreal in 2020. CBC News. 

NACTO. (2019). Guidelines for Regulating Shared Micromobility. Retrieved from 

https://nacto.org/sharedmicromobilityguidelines/ 

National Academies of Sciences, Engineering, and Medicine. (2023). E-Scooter Safety: Issues and 

Solutions. Washington, DC: The National Academies Press. https://doi.org/10.17226/26756 

Nayar, R., Paudel, M., Yap, F., Xu, H., & Wong, Y. (2025). Impacto of attitude, behaviour and 

opinion of e-scooter and e-bike riders on collision risk in Singapore. Travel Behaviour and 

Society. https://doi.org/10.1016/j.tbs.2024.100918 

Ore, A & Dumas, D. (2024). Melbourne bans e-scooter rentals as mayor says he has ôrun out of 

patienceõ. The Guardian. 

Peterman, E., Morris, L., Kram, R., & Byrnes, C. (2016). Pedelecs as a physically active 

transportation mode. European journal of applied physiology, 116 (8), 1565-1573.  

Sandt, L. (2019). The basics of micromobility and related motorized devices for personal 

transport. Pedestrian and Bicycle Information Center. 

Schofield, H. (2023). Paris says au revoir to rental e-scooters. BBC.  

Sobrino N, Gonzalez, J, Vassallo, J, Baeza, M. (2023). Regulation of shared electric kick scooters 

in urban areas: Key drivers from expert stakeholders. Transport Policy, Volume 134, Pages 1-18. 

ISSN 0967-070X, https://doi.org/10.1016/j.tranpol.2023.02.009  

Statista Market Insights. (2024). E-Scooter Sharing Worldwide. Retrieved from 

https://www.statista.com/outlook/mmo/shared-mobility/e-scooter-sharing/worldwide 

Sust, T. (2023). Por qué Barcelona ha decidido prohibir los patines eléctricos compartidos en sus 

calles. El Periódico.  

Walker, L. (2022). Stricter rules for e-scooters: New law in Brussels goes further than Belgian one. 

The Brussels Times. Retrieved from https://www.brusselstimes.com/247954/stricter-rules-new-e-

scooter-law-in-brussels-goes-further-than-belgian-one 

https://doi.org/10.1787/0d2e0dd5-en
https://doi.org/10.3390/su11205591
https://doi.org/10.1016/j.jtrangeo.2020.102874
https://nacto.org/sharedmicromobilityguidelines/
https://doi.org/10.17226/26756
https://doi.org/10.1016/j.tbs.2024.100918
https://doi.org/10.1016/j.tranpol.2023.02.009
https://www.statista.com/outlook/mmo/shared-mobility/e-scooter-sharing/worldwide
https://www.brusselstimes.com/247954/stricter-rules-new-e-scooter-law-in-brussels-goes-further-than-belgian-one
https://www.brusselstimes.com/247954/stricter-rules-new-e-scooter-law-in-brussels-goes-further-than-belgian-one


E-Scooters and new mobility devices: opportunities and challenges  

 

 

72 

 

Wallgren, P., Rexfelt, O., & Nikitas, A. (2023). Comparing the bad media-fuelled reputation of e-

scooters with real-life user and non-user perceptions: Evidence from Sweden. Transportation and 

Research: Psychology and Behaviour. https://doi.org/10.1016/j.trf.2023.10.005 

Wang, K., Qian, X., Fitch, D., Lee, Y., Malik, J., & Circella, G. (2023) What travel modes do 

shared e-scooters displace? A review of recent research findings. Transport Reviews, 43:1, 5-31, 

DOI: 10.1080/01441647.2021.2015639 

  

https://doi.org/10.1016/j.trf.2023.10.005


Global cities and possible solutions  

 

 

73 

 

Global cities and possible solutions  

  




















































