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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 egidased recommendations to ensure

safe, equitable, and accessible urban spaces prioritizing active mobility, with a focus on the interplay
between pedestrians, cyclists, and nsstbriehicles.

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 standardRaised crosswalkse 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 bicymletorist crashes because cyclists are leds visib
to drivers at intersections and driveways. Research shows that sidewalk cycling
significantly increasesashrisk. Drivers turning at intersections often miss seeing
cyclists on sidewalks because tlzeyot 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 mode®ublic space shouidtegrate essential facilities like benches
and public toilets.

2. Separation of cyclists 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 adequatenfrastructure foactive transport modéspresent and space
constraints existpace should be reallocated from mciedlivehicles 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.



Parking restrictions and daee zones should be expanded to prioritise active and
public transport.

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 spacdtike broadp e d e s areasvghnlevdpedestrian densitiasd low

bicycle traffig 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.

Intersection designs must priadtiactive mobility, using features liegluced
crossing distancemedian islandsminimal turning radii, raised crossings and
protected intersections to enhance safety.

New pedestriafirst models such as superblocks andttaffic neighbourhoods

should be implemented to improve public space quality.

5. Addressing e-scooters and new mobility devices

(0]

E-scooters and otharew mobilitydevices should operate in designated lanes and
avoid encroaching on pedestrian spaces. Regulatory measures and infrastructure
adaptations are needed to manage their growing presence.

Geofencing technologyustbe used to enforce speed regulations in pedestrian
heavy areas.

Shared escooter schemes must be tightly regulated, with clear parking rules and
limitations on fleet sizes.

Strict enforcement is necessary to curb dangesmooeer behaviour, such as riding

on pedestriatonly paths and reckless speeds.

6. Adapting to the climate emergency

(o]

Urban infrastructure must be resilient to climate change, incorporating green
solutions such as efficient drainage, shading, andebiséint materials. Public
spaces should adapt to extreme weather conditions to ensure continuous usability.

7. Policy and regulatory frameworks

(0]

(0]

Clear regulations for sidewalk and cycling use must be established and enforced to
reduce ambiguities and ensure the safety of all road users.

A cohesive legal framework should define bicycles as vehicles to ensure proper rights
and protections.



8. Global best practices

o Cities should adopt strategies from global leaders in pedestrian and cycling
infrastructure, such as Copenhagends ex
first policies. Measures include reducing msedritraffic speeds and integrating
cycling with public transport.

T Historical context: Sidewalks have evolved over centuries from shared spaces to
dedicated pedestrian zones, with significant transformations driven by urbanization,
motorisation, and socip o | i t i c al mo v e me n t-centric delign has @t h ¢ e |
pedestrians and cyclists margsdlinecessitating a reclaiming of urban spaces.

1 Conflict areas: Despite their rarity, pedestriayclist collisions and near misses can
significantly affect perceptions of safety. These tensions are exacerbated by insufficient
infrastructure and the dominance of madivehicles in public spac&key affect modal
choice,andthe associated fear mighidge fragile people such as eld&lyefrain from
walking and/osojourning in public space.

o Motorised vehicles remain the primary source of darigering 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

1 Emerging challenges: The rise ofnew mobility devicesuch as-scooters anthe role
of delivery riders, adds complexity to the pedestyahst dynamic. These vehicles often
operate in pedestrian zones, leading to safety concerns and reduced comfort.
0 Better regulation is required to prevent safety risks.

1 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.



1. Imagining sustainable and active cities.

o Transitioning to lowear citiesandbr carfree urbancentresis vital for creating
sustainable, liveable cities. Active mobility must be prics#d through
comprehensive urban planning and investment.

o Superblocks, green corridors, and traffic calming measures should be expanded to
create higiguality public spaces.

2. Leveraging technology

o Emerging technologies, such astigad data for route optimization and-éiven
infrastructure planning, can improve pedestrian and cyclist experiences.

3. Advocacy and public engagement

o Policy changes require robust advocacy and publin.b@ampaigns should
highlight the benefits of active mobility, from reduced pollution to improved health
and urban vitality.

4. Equity and inclusion

o Infrastructure investments must priseitunderservedeighbourhoodsind ensure
equitable access for all users, aligning with principles of mobility justice.

o Gender inclusive urbanism must be a guiding prinegdegnising that women and
caregivers have different mobility needs.

o Universal design standards must be enforced to ensure accessialljipdarding
wheelchair users, older adwtsdvisually 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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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:

A Climate change, which demands a reduction in carbon emissions from transportation
A Public health concerns, which highlight the benefits of physical activity
A A desire for mordiveablecities that priorige 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 motbditices, such asseooters, which add to

the complexity of urban transportation netwoiKsis reportaddresses this pressing need. It
provides evidendeased recommendations for enhancing active mobility by focusing on the
relationship between pedestsaand cyclists. The report draws on extensive research and best
practices from global cities to offer insights into:

A The historical evolution of pedestrian and cycling infrastructure

A Common conflicts and tensions that arise between pedestrians and cyclists, particularly in
shared spaces

A Effective design solutions that priegippedestrian safety and comfort while accommodating
cycling needs

A Policy and regulatory approaches that promote responsitiéness mobility devicemd
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 reguéateworks that balance the needs

of different road users, and strategies to address emerging challengesesuctolbsity devices

and climate resilience.

As cities look towards a future where active transporgattbthe use of public transpastat the
heart of urban mobility, it is imperative to create environments that sgripetiestrians while
ensuring that cyclists have dedicated and safe spaces.

This report serves as a resource for developing sustainable, inclusive, anceptegierban
mobility strategies that will shape the cities of tomdimousing orthe interactioletween walking
and cycling






How do we define sidewalks and cycle lanes?

How have they evolved and changed in recent history?

This chaptersets the base concepts and definitiabsut sdewalks andcycle lanes These
definitions provide Boundationon how these spaces can and should be designed and thought
about Thisenablesan approach to this report thggnerates more possibilities and ideas that can
influencehow we imagineur citieswhat they caook likeand how you can be a part of that change
To furtherunderstandhe current design principles thaign in most countries and cities across the
world the chaptawre willalso explore the recent historic evolution of both sidewalks and cycle lanes,
focusing on the last centunyd revisiting themost relevanthangesvith a special focus dine last
decade This exploration wilprovideinsightsand context to continueeading intathe following
chapters witta broad background onycling infrastructure and rslationshipwith pedestrians
visualizing what has worked before and what prassueshave led to changes and improvements
in our existing infrastructure. Leargifrom the past is always an important step to go forward.

Overal| this chapter will situatpedestrians and bicyclesthin 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, thesstbtahicle.



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, threAgeti@n 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 trsednetold.

Jane Jacobs (1961) believed sidewalks had many uses beyond circulation and considered them one
of the citie@Bmostvital organsmeaning 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 communitiegshey can be radically differe® sidewalk can become a public space for
recreation, encounter, movemgamstand much mores a safe place stimulating a sense of freedom,

but also a spade be avoide@s arareathat carinstilfear, insecurity and marginalization

Figurel. Sidewalks embracing the complexity, contradictions and compromise of real urban life.
Adapted from Ciudades que Caminan (2021) by IFP.

Overall, a sidewalkustbe understood as a public spadeere people moveocialkse, rest and
interact with the different elements of the city that surround Tfeese elements can bitic like
shops green spacebenchesndother urban features interchangeable and mobdech asther



people,speakers, entertainesswildlife While a sidewalk remains a space of movenaespace

for walking it is a space that needbtdesigned taccommodateveryodytype in their diversity
consideringhe different abilitiesand possibilities that people have when mawngachtheir
destinationThe existence and presence of sidewailkslequate quality 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 sociabspecbf the sidewalkan also turit into a platform thashowsand representsxisting

social and raciahequalitieqBise ¢ al, 2018)where quality and dedication of space can change
depending on the resources of the people in the @rd¢hose that have been assigned by the
municipalityand other institution®\ sidewalk isf courseor walkingout also for much more and
weneed to remember this when considetirggdesign of such spaces and what we wiitloeling

or addingin this already often limited pladgonsidering these different aspebtanoela Dos
Santos et al (201p)opose8 principles of sidewatks

1 Universal accessibility

The term universal applies to every aspect of the sidegtalkrkwhich 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 spacerpotes

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 pédestrians

as the priority on the stre&t/hen this is not possible, curb ramps can also be amofitber

elements such as tactile surfaappropriatelongitudinal 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

i 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 comfddeas 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 thersualit $tops

to make them edlg accessible.

71 Sidewalk width and sizing

A sidewalk need® provide enough space for peogia a variety ofises Dos Sante et a[2019)
point out that sidewalkdeallyshould include a furnishing zofue benches and trees pedestrian

*In this reportthe wordwalkingis thought ofin an inclusive mannand includepeople thatise wheelchairs



zonewith no obstacles for circulatiand a frontage zorfer social interactions and commercial
aspectdNACTO (2013) considers these same elemaviide also including an enhancemse

in the spaceanmediatelyadjacento the sidewalkwhere curbs or segregated cycle lareeadded
generahga buffer zone from motaad vehicles.

Figure2. The three sewalk zoneand adjacertiicycle track
NACTO (2013)adapted by IFP.

1 Attractivegpaces

An attractive space is about much more than visualhosit making walking comfortable and
appealing, enhancipge o pdesiréts use the space and the experience they hhesiobwalk.

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 atbeativesshould be

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

1 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, égrslirses, regular maintenance, natural
surveillance and active frontages are good measures to ensure secure sidewalks.



1 Cleardgnage

Providing clear and wgllacel signage helps people of all ages and abilities find their way through
public spaces and to easily connect the different parts of their everydaysoométking that is
particularly crucial for those who have mobility issoggitive impairments have recently arrived

at the are&Signsalsoenhancesafetyandcanpromote inclusivitysingactile and braille information

as well as help nerative speakers when using multilingugictogramapproachesrheycan also

play a role in organizing pubdigacevhich can help to reduce tensions and conflittsseshould

be easy to find and reag all andcan include traffic lights, maps, walking times and directions to
places of interest, facts and history of the area or community
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1 Quality surfaces

The materialghat are employed to build sidewalks should be consistent, stable, slip resistant and
designed fodifferent climate elements depending on location. Idealghouldisematerials that
do not withhold heaind avoid floods.

1 Efficient drainagand shade

A flooded sidewalk will not be used by pedestrianssandsk to commercial shops and residential
areas. Ensuringslight slope exists or correct drairfagiities are installed secsiaesidewalk from
floodingwhile green infrastructure can suppb#g reduction of runoff while also allowing urban
underground water to replenigtroviding sufficienth&depointsis also crucial in times of climate
emergencytrees are a good solution for this and links to the attractiveness of the area, but where
not possible other solutions can be considered sulirasgs or canopies.



The history of the sidewalk goes back more than 4000, yatrshe development of marked
crossings and designated pedestrian paths that lined betbfsltkeroad at th€arum of Kultepe

in Turkey (Knight, 2024). Even thougidewalksvere developed and widely usedil the end of
the Roman empireafter its collapse they mostlgappearedGeist, 1983yvith roads and streets
becoming shared spaces of mud and cobbled &toradl road users. In Europe, it would not be
until the after thegreat fire of Londonn 1666 that sidewalks were reintroduced (Knight,;2024
Loukotiou, 2009)eading to further development during the following cemurgndon and also
Paris Industrializatiomluring the 19centuryboostedurbanization in Europe and America, which
ledto larger and more derggopulated citiexreating new safetgd health concesthat in turn
gave rise tavider implementatioand new ideas suchias u s m avidebdugevards and expansive
sidewalks in Pari§he sidewalkwasalsointroducedto and adopted b¥uropeancolonial cities
across the worjdwith cities likeCalcutta or Buenos Aireadding sidewalks as a form of
modernizationBy the mid19" century they had become a standard featurstiefets around the
worldand seen as a necessary element to protect pedeatrthimprove public health.

0By the | ate nineteenth century, sidewal ks
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 arean flas . (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
abouturbanlife( €) As muni ci pal i ti e $eybxertedincreasiog pr ov
control over how they were used. And one use, walking for transportation, became the
primary purpose for which the sidewal ks wei
is the primary use for sidewalks has carried into théytivenr st cent ury. 6

(LoukaitouSideris & 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 pebgditfevent 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 isidewalk design, including new elements like benches, lighting and
decorations.



Figured. BoulevardMontmartrein 1897 by Camille Barro.
Image from Universidad Francisco Marroquin (2024)

1940s -1970s 0 Motordom

In the twentieth centurihe automobile took the central stagenostcitiesaround the worldnd
occupiedvast amounts gbublic spaceAccording to Norton's (A1) 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 traditionsdenoked
streets that included pedestriatieetcars, and children at plagthe space allocatednwotorised
trafficgot wideylessspacéecame availabler other road userd his resultedh narrowersidewalks
elements such as benclwstreeswere removed andn some countriesnew legislation led to
restricteduses of the sidewalkoukaitouSideris & Ehrenfeucht, 200@) an attempt to enhance
sidewalks exclusively as a space for pedesitatationinstead ofsocial encounters and other
communalinteractionsLarge reconfigurations toglace across major citiemce pedestrian
boulevards wheraow dedicated tonotorised vehiclespedestrian islands and cross walks were
removednew features such as underground pedestrian passegerpasses where introduaed
parking spaces for cars were now everywhéese different elemenggenerated cities that were
not safenor invitingfor pedestriansut eventhen, people continuedot walk for many everyday



journeysandit was still part of all multimode travé@soley et al, 2021that first and last mithat
people walkeavas already an important element of public trandpavbuld not be untithe 60s

and 70sin what would be a time of sociptising collective imaginaticand a large counterculture
movementthat streets and public spaeerereclaimed for pedestrianActivists and authord

the time such as Jane &dbs (1961) Willam H. Whyte (1980) or Lewis Mumford (1963)
readdressedvhat public spacshould be and the importance of sidewalks in our cities. Citizen
movementsike dStop de Kindermoordin the Netherlands, the Freeway revolts in the biSAe
request for Pedestrian Paradises in Japew public awareneasid started changing public
perception of sidewalks, public space and pedestrian safety

Figures. Populanimage of Downtown Houston in 1970s.
Reddit user @urbanh@é#o24)

During the 80giendered urbanisexploredhow spacéad beerdesigned without considering the

needs and experiences of womehichled to a deepeunderstanding of sidewatksn d wo me n 0 s

mobility. Amongstmany dher conceptsthe authors and activists of the timghlightedthe

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

andthe appreciation and acknowledgmehthe emotionghat were experiend®n sidewalks and
public spacesuchasfearof violence and harassmenhis led toa fewsignificant changes in the
mainstream design of sidewalks which eolanced safety with features like urban ligltpen



sightlinesor the removal of hiding spot¥he 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 90sand 2000s.

Figure6. 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 dedict#ddrse Speed was also identified
asakey figure regarding pedestrian safety which led to new traffic calming measures designed to slow
down vehicles such as raised crossyeadiating narrower lanes for mosed vehicleandreducing

car lanes whichlso allowed for wider sidewalks. During this same period Vision Zero initiatives
originated in Sweden embracing the séifstyconcept for road design and witivalkability started



to regain its place as a key aspect of a healthy, safe and liveable city. These new, apgetiaehes

with a risingawareness of climate change and air pollution supported the development of new
environmental policies which in tudnove the redesign of urban areas and the emergence of
pedestrian zones in most cities in Eurdpace was now reclaimed for walking, social activities and
for shopping, embracing concepts like shared streets whichingigtecand adopted in some

urban areas, integratindesvalks, roadways and cycle lanes on a single surface, making pedestrians
and cyclists the priority.

The twentyfirst century has marked a significant departure frogeaarc urban planning, moving

towards a new vision for cities centred on people and places. This shift has been encapsulated in the
conceptofthéd Ci t y oaf artiedlated by Bdier Jones (2022), which reimagines urban spaces
as destinations that balance two core functimosementand place Movement refers to the
facilitation of transport flofiswalking, cycling, public transport, and Gangile place emphasises

the socieecanomic, 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 06City of Pl engisplannmgpgnd oac h
highlights the importance of creating spaces that suppawveHbeing and engagement of all city

users.

‘Internal’

IT1: Rapid growth in car IT2: Congestfion grows - cannot IT3: Movement-dominated,
household ownership provide enough road capacity unsafe and ugly cifies

for all to drive
Car-oriented city Sustainable mobility city

T

\

‘ ET3: Crowing
ET1: "Oil crisis’ ET2: Growing concerns about ET4: Infernational
in the 1970s concemnsin 1990s  public health: obesity; competitiveness
about COz air & noise pollution
‘External’ 1960s » 2010s

Figure?. A typical sequence of triggers
(Jones, 2022



A wellknown exampleis the popular Barcelona Superblocloncept a new urban typology that
combines several city blocks into low traffic z&@gserblocks such as the one created in the Sant
Antonineighbourhoodasdrivena 17% decrease in vehicle traffic across the whole neigiburh
with up to an 83% decrease on certain streets (AjuntdenBatcelona 2023). Thil@vsresidents

to reclaim the streets feojourningrecreation, outdoor dining and green spaces.

One of the most influential frameworks shaping modern urban polieyviersal Desigm 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 influenciadding codes and public space planning. A milestone in

this evolution was thdnited Nations Convention on the Rights of Persons with Disabilities, (2006)
which embeddetUniversal Design into international law (United Nations, 2006).

A4 @

Figure8. Original principles by NCSUOentreUniversal Design (1997).
Graphic by IFP

Since then, cities worldwide have embraced these principles, implementing featurdacleh as
pavingaudible traffic signalandaccessible public transpeylstems. Examples of this shift include:

1 Japan's "Barri€iree" programme, which has retrofitted train stations, streets, and urban
facilities to accommodate wheelchair users and visually impaired individuals (Takamine,
2010).



1 Norway and Sweden have prioritised universal access in both urban and natural spaces,
integrating accessibility into their green infrastructure projects.

T In South Africa, cities like Durban have implemented wheelcleaidly buses and
improved access to public parks.

1 Bogota, Colombia, stands out for integrating Universal Design principles into its
TransMilenioBus Rapid Transit system (Cervero, 2013).

1 Melbourne, Australia, has advanced accessibility through its Disability Access Plan, ensuring
public spaces and transport are inclusive for all users.

While these exampledemonstrate the role of Universal Design in fostering equitable urban
environmets, achieving comprehensive accessibility remains a challenge, particularly in rapidly
urbanising regions where resources are limited.

Central to the 060City of P kentee arlfan spacssithatiprionitise t h e
safety, comfort, and functionality. Larger, multifunctional sidewalks equipped with essential
amenitiesi such as benches, weather shelters, anccpalhitsii are vital to supporting both the
movement and place functions of urban streets. Cities like Copenhagen and Barcelona have
emerged as global leaders, implementingrbiffic and pedestriagniendly zones that enhance
walkability and encouragenemunity interaction (Gehl, 2010).

However, creating attractive and inclusive public spaces is not just a matter of improving
infrastructurefi it also requires a focus dntersectionalityThis analytical framework, which
examines how overlapping social identities (e.g., gender, age, class, and ability) shape experiences of
privilege and discrimination, has influenced concepts sidbéity JusticandMobility as a Right

(Sheller, 2018)hich have gained importance intdinelerstanding of sidewalks, mobility and public

space in théastdecadeMobility Justiceecognises how different identities stameo p| e ds abi |
navigate urban spacéar instance in many lamcome neighbourhoods limited public transport
infrastructure and unsafe pedestrian environments disproportionately impact women, older adults,
and people with disabilities, restricting their freedom of movertealiso addresses historic
injustices, such as urban renewal projects that displaced marginalised communities or prioritised car
centric infrastructure over publransport 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 afban heat island8ooding and other climateelated challenges.

T Si ngapor e 0 srain gardensnd permeable pavementsanages heavy rainfall
while enhancing pedestrian comfort.

T New York Cityds "cool pavements" initiati\
(Rosenzweig et al., 2011).

T Medellin (Colombig hasintroducedGreen Corridorswith extensive vegetation to cool
neighbourhoodby up to 2°C



1 Cities like Barcelona, Vitoria or Bilbao in Spain have included climate refuge spaces as part
of their walkable networksnd Paris has launched projects like "Oasis Schoolyards,"
transforming school playgrounds into climmas#lient green spaces that also serve the
broader community.

Most importantlyduringthe last two decades cities have been increasingly reclaiming public spaces
through innovative designs and tradéiltning measuredn pursuit of peopkeentred urban
landscape, cities are experimenting shdred spaces/hich challenge traditional street design by
eliminating the strict separation between sidewalks and roadways. These spaces are designed for low
speed, lowraffic environments, fostering coexistence between pedestrians, cyclists, andyehicles
restricting car in citycentres urban planners are reducing pollution, noise, and trefited
fatalitiesOslo (Norway has nearly eliminated private cars from itceityre(EU Urban Mobility
Observatory, 202 l)eplacing 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 piotievedra(Spair) hastransformed its historic
citycentreinto a pedestriafirst zone, cutting caelatedcrashes/collisnsby 90%Dutch cities like

Delft and Amsterdam have expanded the Woonerf concept applying it¢arlohgtricts and city
centregHamiltonBaillie, 2008). Tokyo has introduced f@e zones in commercial districts and
Mexico has teed shared spaces in key urban areas, aiming to enhance safety and connectivity for
pedestriangOrtiz-Morales et al.,, 2020But as our cities eventually create more spaces for
pedestrians and cyclists, new conflicts and tensions emerge.
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In contrast to sidewalks, cycle lanes, paths, tracks and ways are all about moving, the main and only
purpose ighecirculationof vehiclegrom one point to anotheand although initially thoughtfof

and built consideringicyclestodayother vehiclesan alsde considered usessich ag-scooters

and othemew mobility devicedepending on existing regulati@efinitions varyalthough three

main concepts are distinguished

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 offersiireid pr ot ecti on as 1 tds not
traffic. Despite this clear definition of what a cycle lane is it is often used across literature
indiscriminately for all thregossibilitiesWhen some literature refers segregatedyclelanesit

fdls into thedefinition ofcycletrackalong a road

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 céntgxde 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 mairamdatte key
characteristics include:

1 Usually completely separate from vehicular traffic

1 May be shared with pedestrians

1 Can be paved or unpaved

1 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 esatprmally 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 leveloand
difference

il
il
T
1

A cycle way is a broader term that refers to any path or route designated for cyclists, including both
onroad and oHoad cycling routes. This can include cycle lanes, cycle tracks, and cycle paths,
offering various degrees of protection and separationnmotor vehicles.



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 (OldenziéB&iheze 2011) Before the automobile anadpite 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 trandgaorg of these new methods

of transport occupied street spaaetheir low speeds still allowed streets realosaifle streets for
pedestriansBy the twentieth century urban arsé@sted to changdoasing newand far more
dangerousnotorised 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.

oPedestrians and cyclists were especially
considered by many as |l egitimate road user
the transport planning systembé

(Pooley et al, 2021)

In the United States of America, at the peak of the cycling boom which had taken hold of the
C 0 u n ¢litesyird 1894, some of tiest Americarcycle paths werebuilt. In California, deisure
intended cyclewayas startediith elevated wooden plankstween Pasadena and Los Angalegs

was never finished. In New YoBy o0 o kQcgan Bagkwayvhich wasriginallyfinished in 1880
implementectycle path&ur years later gpliting he existingsidewalksAlthough more examples

of cyclingnfrastructue were builtand despitéhe early popularitgf cycling in the USA, th&harp

and quickrise in autmobile use during the early twentieth centedyto awithdrawalbf funds
towards cycling infrastructure which becaocagceguite rapidly generating situatiorwherethe

few remainingyclists hd 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 & Bruhéze, 2011), mainly due to high use of cycles by working class
citizens as a cheap and reliable commuting tool. The firgssiqms 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 syfezally 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 builst thidéin cycle lane in 1897.

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



https://www.youtube.com/watch?v=_ZvdxuRRy5g

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 &
Llers, 1988). At the time, keeping cyclists in the middleaobad was considered the best option,

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

FigurelQ The California Cycleway 1900.
Image from Laist.com (2024)

By the 1930s¢ycling reached its peak Hurope (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 metarivehicles that required more road space to achieve higher speeds
and do so in appant safety. This prospect led to the development and normalization of segregated
urban cycléracksin manyEuropencitiesduring the interwar period.

0City councils and traffic departments beg
horses, building swgurface roads and regulating traffic speed as their primary tools to
control what they considered the chaotic development of the citys larldan context,



separate | anes were introduced as a measur
Bruhéze 2011)

The new segregatécckswereinitiallywidely opposed by cyatj advocatesho attempted to resist

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

that they ultimately lost. Growing motor car ownersafety concerrend 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, Réiker, 2022)Betweenl900 and

1940 most northerreuropean countriegushed for arexpansion of cycling infrastructared the

creation of new legal framewovkigh some clear examples:

1 Germanyalthough thdirsturban cyclérackswere laidn thecentreof roadwayghey later
movedthem to the side of the roads bgw in191Q In 1926 cycle tracks were made
compulsory for cyclistgr 1934 new laws were introduced to address the issue of cyclists that
did not use cycle tracks abg@19370over520km of cyct tracks had been buds well as
2100km of cycle paths

1 Denmark by1933with 44% of the population riding bicycles d#iy country reached a
totalbicycle infrastructure o##i2km Cycle track compulsiowasintroduced by the Traffic
Law of 193Zandthe construction of cycle tracdeng major roads wasandatory

1 Netherlandsthe highest cycle ownership ratio of the world in 1911 with over 600.000
bicyclesand reachedver 3 million by 1934ntroduced a cycling tax to pay for cyeks
and heirbicycletracknetwork reache@400km although moswerebuilt outside city areas
as part of provincial networakngsidéutchroads(Dekker, 2022).

1 United Kingdom:ycle tracks and paths were mostly ignored dthendjrst decades with
shared roads as the naramd it was not untihe early 30thanks to théritish bike boom
that they started being consideaed developedrlhe first bike path was built in 1924hd
the natiois first policy proposal startedas introducedBritain'sNational Cycle Track
programme.

The postwar periots oftenreferencedas a time of cycling decljmgth a generatdlack of policy
and growingmarginalizatiordue to theincreasing ownershigf motorsed vehicleghat by then
dominatedroads and streefBekker, 20220Idenziel &Bruhéze 2011) The declineof cycle use
had already begun before gerond worladvar (Oldenziel et al, 2016t the reconstruction period
that camatfter, featuringnew modern urban desigoncept&nd the introduction of new affordable
automobilesled to cycles becoming largehglevantand infrastructure being neglectechileat
the same tim@edestriansvhenlucky, were conscripted to the sidewads a choice between life
or death The time of the automobile had argyeycling organizations accepted the dominating
narrative (Oldenziel & Bruheze, 2Q1Reid, 201y and aly a fewEuropeancities such as
Copenhagen, Amsterdam, Berlin, LondonMalmé were able to maintain or continue building
new cycling infrastructure durinigist period Most of these citiesdleveloped a very basic



infrastructure of segregated cycle lanes while others intratapéepainted lines on existing lanes
for the remaining residual cycling traffic, clearly reflecting the spirit of the time.

However, m the late 60s a widely extendedwesterncounterculture movemeribgether with
environmental concerns and urban congesseinthe ground fowhatturned intoa cycling
resurgenceActivistsand graseoots organisatiorstarted fighting back against car polluted cities,
demandinghigher quality of life and improved health forwahile calling for a full shift from car
centric citiesand a wider and improved implementation of public transport, bicycle infrastructure
and pedestrianentricurbandesignOldenziel & Bruheze, 2011).

1 Copenhagen started developing its modern network of segregateacisl@ormally
allocated between the sidewalk and parked cars, providing a physical barrier between cyclists
and motor traffic

1 Davis in California became the first it967)in the United States tadd cycle lanes
dedicatedon an existing roadhy separated from trafficy white lines and with bicycle
symbols to designate their use

1 Amsterdamhad initial phases of dedicated cycle lanes which were separated from motor
traffic by curbs or other barriers.

T In the UK, the newly planned t oasuedicated Mi | t o
paths for cyclists and pedestrians and separated from motor traffic.
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Figurell Mifton Keynes Redways at Galley Hill, 1980.
Image from Living Archive (2020)



Cycling infrastructure underwent significant modernisation between the 1970s and 2000s, spurred
by a combination of grassroots advocacy, policy shifts, and external pressures. The 1973 ail crisis, in
particular, played a pivotal role in elevating cydirgamseffective 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 segregatof 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, infpbglameady
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 GermanyyVestBerlin adopted its firstcling plan in 1977, incorporating segregated cycle
paths and omoad 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 Europeaonountries lagged behind during this period due to a variety of factors,
including soci@conomic disparities, less public demand for cycling, andrdaic urban planning.

Spain, Italy, Portugal, and Greece were slower to adopt cycling infrastritdardimiting
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 ttaer than national strategies.

In the United Statesprogress in cycling infrastructure was slower compared to Europe. However,
cities l i ke Davi s, California, emerged as p
comprehensive cycling networks, with dedicated lanes segregated from traffic (BRether &

2012). Despite this progress, most US cities remained heavilgpeadent, and cycling
infrastructure often remained an afterthought in urban planning. Federal funding for bicycle and
pedestrian projects increased only in 1980s, laying the groundwork for more widespread
adoption in the following decades

Japanexperienced 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 @ediad Traffic Act

allowed for sharedse sidewalks in higfaffic areas. Early designs often featured bicycle markings

on sidewalks rather than fully segregated paths, reflegimigically less contested option than
reallocating space that veesupied by moving or parked vehickasd this format was generally
implementedn densely populated urban areas (Berent et al., 2017). In recent decades, Japanese



policymakers have shifted their focus towards reducing sidewalk cycling and implementing more
dedicated infrastructure, particularly in major cities like Tokyo and Osaka.

Figurel2 Sharedise path in Nishiarai, Tokyo, Japan.
Image from Wikipedia Commons (2024)

2000s d 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 sulairtzdn mobility, with a focus on creating

safe, inclusive, and connected netwd@ke of the most impactful changes has beenitespread

adoption of segregategicle trackand a general trend of reducimgtorise d v e $peedsh e s ©
cities Where speeds remain highet physical separation of these tracks was a recognition of the
need of dedicated infrastructure acah be seen as some of the first measures together with
pedestrianisation of reclaiming space back from motorised velschasst cycling tracks acav

built onthoseparts of the existing road netwdnlat previouslyereassigned tooving or parked

cars

Denmark and the Netherlandsemain at the forefront of cycling infrastructure development.
Copenhagemxpandedts networkof protected cycle tracks at an average rate of 6.5km per year
during the 200080Idenziel et al2016) achieving a total network length of 388 km by 2022. This
infrastructurecreates auild and they will come effect which now caters wer 0% of
Copenhagends residents who commute by bicycl e
share (Copenhagen City Council, 2022). Similarly, Dutch cities like Utrecht and Groningen continue



to innovate with protected intersections, advanced stop lines, angrigtistsystems, setting
global standards for safety and efficiency.

Other cities, such &3slo, Zurich,Brussels, Pariand Bolognafocused on reducing the speed of
motorised vehicles, while places likendon and Stockholmhave decreased car usage by
implementing Congestion Charging, which has led to an increase in\tttlittye 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-faendiie
infrastructure Their approach hghlights how measurebould be prioriged according to the
following preferred hierarchy:

CONSIDER FIRST

o Reduce traffic volumes
Reduce traffic speeds
Treat hazardous sites/pinch points/intersections

Reallocate carriageway space to provide space for cycling
(not necessarily marked, eg wide lanes or shoulders)

Specific cycle facilities (eg painted cycle lanes, separated
cycleways, depending on the traffic speed, volume and target
audience)

Exclusive off-road facilities for cycling

Shared paths

CONSIDER LAST

Figurel3 Hierarchy of provision for cycling by NZ Transport Agency (2025).
Graphic by IFP

In Latin America, Bogota (Colombia), has become a leader in cycling infrastructure, driven by
equityf ocused policies and urban mobility goal s.
now spans 608 km, has been complemented by initiativélsdikeeekhyoCiclovia, where major

streets are closed to motorised vehicles to encourage cycling and walking (Montezuma, 2005). These
measures aim to improve access fosihoame residents and reduce reliance on cars.

In Africa, Kigali (Ruada) haslready built 215km of cycle lanes, while the aim is to reach 415km
of cycle lanes by 2050. The city alsoshost he OoKrigeal Daya@rt wi ce a mont |

In North America, cities like Portland (Oregon), have drawn inspiration from European models to
develop cyclidtiendly infrastructure. Innovations such as Datgle intersections, which prioritise

cyclist safety, and advanced multimodal integratibrpulilic transport have transformed cycling
accessibility. Similarly, New York Cityds Ci't
represent a growing commitment to urban cycling.



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 shatsg sidewalks, while Beijing hagtadised its cycling culture through

new cycle paths and public bétearing schemes.

Technological advancements have played a crucial role in modernising cycling infrastructure.
Systems | i k@&re€hdawd which gyrechiranises traffic lights to favour cyclists, reduce
travel times and enhance the cycling experience. Publ hilker i ng schemes, such
and Singaporeds OBi ke, have i ncbileamepoptedy cl i ng
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 spegdPRucher et al., 2010).
Advocacy groups and data i ven approaches, such as Seatt|
infrastructure design, have further refined cycling strategies gidtemhyodernisation of cycling
infrastructure reflects a global stofvards 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
ecanomic challenges, cycling infrastructure will continue to play a vital role in creating safer, healthier,
and more inclusive urban spaces.
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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 issuekdhiatrecently become more relevamiblicspaces

where pedestrians and cyclists inteaaaiss the worldAs walkability and cycling hataken the

main stage in global citiaghe last decadealkable areas, shared spaces and cycling infrastructure
haveexponentiallygrownprovidingmanymore occasions anthore public space for encounters
betweeractiveroadusersAt the same timand despite the advancegtorised vehicles continue

to dominate public spac@/ hile there is no doubt thaheyremain themain source of dangésr
pedestriangand cyclis)s 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. Eptisagpesn
discourage walking, especially anmaoge vulnerable groups like the elderly.

Sidewalk riding contribug¢o conflicts, increasing the likelihood of near migdesent or porly
designed cyclafrastructure nudges cyclists to use sidewakserbating the iss&®gregated cycle
pathsoffer safer solutiorfer both cyclists and pedestriaBeme pad authoritiepreferto preserve
car lanedy installinghared spacder cyclists and pedestriaits.most cases, sucp@oach only
increasegensionsand conflictsChallengesncludethe vast speed differences between pedestrians
(36 km/hr) andcyclists (125 km/hr) exacerbated by theclusion ofspeedpedal electric cycle
(pedeleckwith speeds up to 45 km/hmanaging certain rider categories suchbélseedelivery
servicesvhere every second seems to candtescooter riders slaloming between pedestrants
combining the sojourning function of a pedastpriority area with thilnear transporheeds of
commuting cyclistsAll this adds complexity to the dynamic between pedestrians and ¢yigts
results in less inviting spater even hostile spaéefor both pedestrians and cycli€¥ top of
that,only thecurrent levels of walking and cycling are often considéen designingr updating
existing street spaaesulting in crowdeahaoticand noninviting spaces once dlse levels are
increasing in line with the goals of margaswable urban moliiy plans



The motorisation and caentric 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 vastdedaated to parking
(Grabar, 2023). These developments have significantly diminished the space available for walking
and cycling, relegating nomtorised mobility to marginalised corners of public space (Holtz Kay,
1998).Restrictingvalking and cyclgn t o t h espacelhasftenh resulied i tension between
pedestrians and cyclists, exacerbated by the lack of adequate infrastructure for either group.

As roads became increasingly dangerous fommborised users, bicydleler often sought refuge

on sidewalké 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 usensemiéss secure space to move
freely. Such conflicts underline systemic failures in urban planning to allocate equitable and sufficient
spae for active mobility

In recent decades, there has been a growing trend toward pedestrianisation in city centres,
particularly in Europe. Historic urban cores have been transformedairitee or strongly car
reducedzones, often incorporating shared spaces for both pedestrians and cyclists. This shift has
been mirrored globally, particularlycommerciatentref cities aiming to attract tourism, improve
liveability, and reduce emissions. However, these changes have also introduced new challenges, as
thesecarfreespacebothinvitepedestrianto stroll arounéindcyclistso avoid car traffielsewhere

bringing theninto closer proximity, increasing the potential for conflict.

The rise of daily cycling commutegw mobilitydevices such asseooters, 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 fopedestrians. 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 aregeeyites,

often distinguished only by a painted line or subtle paving differences, which blur boundaries and
create confusion for users.

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 thaorisext 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 encbigatensisses between



pedestrians and cyclists exacerbate these perceptions. While pedygdisianollisionsemain

sparse, studies indicate that near misses occur far more frequently than actual collisions and have a
significant psychological impact (Mesiméki & Luoma, 2021). For instance, the Finnish VTT
Research Centre found that near misses occur 50 times morenthedhan collisions and
predominantly take place on shared pedestyate paths or pavements. These incidents
under mine pedestr i amacés, parbcoldrly dneomgctle eldery, vehb are e d
disproportionately affected by falls, and parents, who may feel unsafe allowing their children to move
freely.

Figurel4 Children playing in a newly pedestrianised street in Zagreb.
Image by IFP

Theroot cause: car-centric 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 toa@8%ddy motor vehicles (Department for
Transport, 2021). Similarly, in Australia, between 2006 and 2016, only 1.2% of pextastias
invol ved cycl i st9. Ndnéeless, tha pekeption of éapger p@edlby cyclists
often outweighs theeality, particularly in urban environments where motorised vehicles are less
visible in pedestrianised are@ke underlying issue driving pedestagalist 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 thecuestisams

and cyclists. This imbalance has forced active road users to compete for limited space, creating



friction between groups that should be natural allies in advocating for sustainable and equitable
mobility.

Carcentric urban design is not only a legacy of the Global North. Cities in the Global South, such
as Nairobi, Jakarta, and S&o Paulo, also exhibit patterns of sprawling development prioritising
motorised transport. In many cases, these cities lack selénfuastructure for pedestrians and
cyclists, leading to informal, and often unsafe, shared spaces. For instance, in Jdlaata, car
Sundays have provided a glimpse into the potential of reclaiming urban space for active mobility,
but such initiativesemain exceptions rather than the norfim 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 pedestrifmendly environments, or in Bogota, which has implemented the
worl dds most edxidoeias@emporry caeee streetskio poomote 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 cdlititsited 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, daucing 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

Figurel5 A sidewalk cycle lane in San Ferna(8fzan), generating conflicts justrtot removea parking lane
Image by IFP.



A significant obstacle to improving pedestiantist relations is the lack of comprehensive data on
collisions and near misses. frany countries, pedestriaryclist 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 fomgevelop
evidencebased policies. Organisations like the European Commission, which tracks road traffic
fatalities by useype, offer a model for collecting and analysing such data.

Collisions and near misses between pedestrians and cyclists are -aesaadsred area of road

safety, despite their significant implications for urban mobility and perceptions of safety. Institutional
data on pedestriazyclist collisions are rarely leoted, particularly in cases where fatalities or
injuries do not involve motorised vehicles (Mesiméaki & Luoma, 2021). This lack of comprehensive
data results in a limited understanding of the issue and its effects on vulnerable pedestrian groups
such adte 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 pedestyatlist collisions constitute a small fraction of overall road
crashesnvolving pedestrianshe European Union collision mattixeveals thdess than 0.7% of
pedestrian fatalitiege linked to a collision with a cyclist, and that less than 0.5% of cyclist fatalities
are linked to a collision with a pedestridnthe same timegver 99% of pedestrian fatalities result
from collisions with motorised vehicles (European Commission, 2022).

Despite these low incidence rates, pedestyielist 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 reliameenotor 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 pedestriazycle paths, creating unease and undermining confidence in shared spaces.

T Near misses negatively impact perceptions of safety, especially in areas where pedestrian and
cycling traffic overlap.

T Vulnerable groups are particularly affected, as frequent near misses discourage walking and
cycling.

1 Segregated lanes and dedicated infrastructure significantly reduce near misses and enhance
both actual and perceived safety.

°* Breakdown of fatalities in the EU



https://transport.ec.europa.eu/background/road-safety-statistics-2023_en
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Bicycles as vehicles

The legal classification of bicycles varies widely across jurisdictions, influencing their regulation and
interaction with pedestriari3efining bicycles as vehicles is extremely impg@itgati its impact on

road safetythe development of appropriate cycling and pedestrian infrastructure, promoting
responsible cyclingehavioursaind guaranteeing legal rights and protectiodefsired road users.

This is important for pedestriaas itallows the creation appropriate regulatiofor sidewalks

shared saceand public space in genetalt also for cyclist&ho will havemore rights and
guaranteed legal protection from maedivehicles as equal road users.

T United Nations: the 1968 Vienna Convention on Road Traffic considered bicycles to be
vehicles, setting an international standdrdted Nations Convention on Road Traffic,
1968)

1 USA: Federal law does not define bicycles as vehicles, though most states do. However, 20
states exclude bicycles from vehicle definitlozeglie of American BicyclisE)18)

1 Canada: traffic laws are reguldig@ach province but most of the traffic acts define bicycles
as vehiclefHighway Traffic Act, 1990; Traffic Safety Act, 2000; Motor Vehicle Act,. 1989)

1 European Unionmost EU countries classify bicycles as vehicles, often creating separate
categories for nemotorised and motorised vehiclékey sobre trafico, circulacion de
vehiculos a motor yeguridad vial, 2015Stral3enverkehrsordnung, 202tticle R110 Of
the Code de la Route, 202Reglement verkeersregels en verkeerstekeng, 1990

1 UK: bicycles are still considerearriags given the 88 highway code inscribed in law and
unmodified(Local Government Act, 1888).

1 Japan: legally classified as light vehicles under the Road Traffolkay1991).



1 China: often considered nanotor vehiclesvith specific rights and obligatigRead Traffic
Safety Act, 2023).

One of thecriticalissuesn urban mobilityis the unexpectear nonregulateduse ofsidewalk by
cyclistsRegulations 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 environmentsfarenced 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 tensmats/ely 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 uese 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 Irss&nsf col

with motor vehicles.

Although limited, the existing research supports these contdaetgel& Lewinson (19945tudiel
bicyclemotor vehicle collisions in the city of Palo Alfaliforniaand found out thatncidents
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 mingkatumn-All & Adams (1998foncur that the most
significant result of their analysis is that sidewalk cyclists havetaighevent rates than nen
sidewalk cyclist3.0 assess the relationship of the risk of injury requiring hospital attendance in
children riding bicycles to sociodemographic factors and to measures of eXxpaduret al
(1995)found that diild bicycle injury risk increases by a factor of 3.1 on sidewalks when considering
trips of 5km or longerSchimek(1997)in his book "The dilemmas of bicycle planniggdtes
Wachte| A & Lewinson (1994)eaffirmingthatbicycling on the sidewalk increasesshrisk by

180%, and bicycling the wrong way on the sidewalk inawessgesk by 430%and explains that:

olhe paths and traifavouredby inexperienced cyclists have their own dangers. Roadway
crossings can bwzardous because of insufficient sight distance and confusion about who
has the right of way. Given theesence of pedestrians, rolaters, child cyclists, and
equestrians, paths are often too narroactmmmodateicycling at speeds even novices are
capable of. Some older paths were built shtrp curves and steep slopes that are difficult

to navigate on a bicycle.é j thelroad crossing is a marked crosswalk, driveregally

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 \day.



Finally, Summala et gL996)concluded that drivers turning rigit arighthanddriving country)

scanned the right side of theifitersection 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 overigaki even missing visual cues related to less
frequent dangers. That means that cycling on the sidéleglklly or on a marked cycling path)
generate aparticular dangeat intersections especially at T junctions whenyitiest approaches

from the right and the car driver is turning right.

In Australia, current road rules regarding sidewalk cycling vary by state and tlirifaygs
sidewal k cycling is not permitted in Victoria
population lives. The "Footpath Cycling Discussion Paper,” prepared by MRCagney Pty Ltd (2018)
for Victoria Walks, critically examines the impiaras of permitting aliges 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 evidheses insights.

1 Safety risks for pedestriasbaring 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 likelyatynegativ
impact pedestrian safety.

1 Impact on walking activityte 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.

1 Safety risks for cyclistsere 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.

1 Cycling activityit is difficult to establish whether allowineagdls 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 legalizely sidew
cycling may send the message that it is safe when evidence suggests otherwise.

1 Functionality of sidewalkisicreased 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.

1 Cycle infrastructure investmeatlowing athges sidewalk cycling may lead to reduced
investment in highuality, oroad separated cycle facilities as deemakers might
perceive that safe cycling facilities are now available on sidewalks. There may also be liability
issues for lad governments.

In summary, the paper concludes sidewalk cycling is not an adequate soltieaducing cycle
conflicts with higbpeed traffic. Instead, objectives for cycle safety are likely to be more effectively
achieved through increased provision of-figddity cycling infrastructure and other measures that
avoid negative consequencesfber footpath users.



Sidewalk level cycle lanes

Looking into sidewalk level cycle lagr®gen ithis is asolution bhat shoulde avoided, we need to
differentiate the two madesign options that exist and are ngogstmon in urban areas.

1 Segregatedycle lanesSegregated 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
measurespecific areas, such as public transpopissand pedestrian crossings, require
additional attention to minimise conflicts. For example, Rue Gardedfig(re 14) in Lyon,

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

Figureld. Segregated sidewalk lane in Rue Garibaldl, Lyon.
Image from @Modacitylife (2024)

T Non segregated cycle lariésn-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 maybe perceived as a quick fix, it compromises pedestrian safety and comfort, creating
semishared spaces with increased potential for near misses and collisions. For example,
Seville(see figure ), Spain, has faced criticism for implementing such desljiggrat to
multiHane roads, leaving minimal space for pedestrians.



Figurel?7. A sidewalk cycle lane in Sevi&painvithlittle space for pedestriansxtto fivecarvehicle lanes
Image by IFP

The shared space concept Wit imagined imodern urban design in 19850udehaskeg small
town in the Netherlands withree 2000 inhabitantandfurther developestia a European Interreg
Programme between 20@hd 2008alongseven urban pilot projects in GermaBglgium,
Denmark, Holland and the UKThe main idedehind the shared space condsphe elimination

of segregated lankg removing all curbs, signdis|lards or fences and creategingle platform

for all road users. The desighshared spac&cuses on promoting the social aspects of the area
providingmultiple usesnd creating a sense of carealbrehicle drivereowards other road users
(Schettino & Echavarri, 2008)

Althoughresearch shows that tensions and idse®geen pedestrians and cyclists are redaced
shared spacesompared to motorised vehiclemsme specific design features can create more
tensionsamongst thenfKaparias et al, 2013) 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 providentiience then
something is probably failing. Reseanslped/bike shared space is not widespread but there are
quite a few relevant outputs from what is available:

1 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



position, cyclistsd distraction or speedin
companions.

0 OPerceived negative aspects of shared paths may discourage cyclists and pedestrians
from using thend and, to the extent that they replace preferred alternatives {e.g. on
road bicycle lanes, footpaths), may discourage cycling and pedkseg-or
example some cyclists prefer the more direct, higher speed travel that is often
afforded oroad (USA Bureau of Transportation Statistics, 2004) and may find
having tonegotiate witlpedestrians to be a disincentive to cycling to work or for
recreation (Hummeet al., 200%)

0 OPedestrians may feel that relativelynfiasting 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 bicygleondan
per kilometre basis (New Zealand Transport Agency, @009)

1 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
cyclistsd® speed and sidewal k width can mit

T Ni ki foriadis and Basbas (2019) indicate a
especially the significance of assigning the proper space to pedestrians and cyclists in three
shareduse segments in Thessaloniki, Greece. Their research also demdntahte
pedestrians® p e wusesegnmentmergendeaadandage deperident e d

1 Nikiforiadis et al (2020) returned to the subgaad proved that ceexistence 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:

0 OPedestrians tend to be more annoyed by interactions which involve cyclists, and
cyclists tend to be more annoyed by interactions which involve pedestrians
OPedestrians perceive higher annoyance when they are being passed by a cyclist.
oDel ayed passingd and omeeting a cycli
situations when walking in the shared infrastructuge

o Both o0del ayed passingd6 and oOopassing a p
when using a shareds e i nfrastructure. OPassing a
pedestriand are also t&wo undesired situ



Figurel8 Shared space in Antwedbifferences between the steady path of thec Ivg skaloniingyy e-scooter
Image by IFP

Delivery riders: a negative impact on pedestrian perspectives of cyclists

One of the current issudéisat pedestrians face in shared spaces and sidetiaékemergence of
new delivengervices, ofteabikes that runfrom urban kitchensgo get their deliveries across the
city. These servicesit in question the normal use of these spaces by regular cyctisisgmerate
negative perceptioby pedestriansf all cyclisteespeciallamongst older citizeflsang et a2013)

Since the COVIBLY pandemicin large citiesicrosghe worldthere has beemassivegrowth of

the delivery sector. This has included the emergence oltaa | | ed o Dar k Kitche
strategic | ocations and directly supported by
and cater food for many different restaurants or franchises which means that the amount of delivery
riders that move tand from this location is much higher than a regular restaurantfooihsiutlet.

Another concept store that also creates high volumes of deliveramadets e 0 D & kw ISit cohr e
are spaces for product delivery, supermarkets that are closed toetta pa@nlic and only serve
deliveriesThey both have two key characteristics:

1 Extended opening timés20/24 hours a day
1 High delivery numberd depending orsize of store40-100 deliveries per hour.

It is important to understand these nelements in our city as they create new mobility flows that
are not comparable to regular commuated are not explained by any other typical aciRggearch



on the topic of delivery riders is not extenaive is baseth different locations/here road safety
culture can vary, bowerall,it points out some relevant points for us to consider:

1 Papakostopoulos, V & Nathanael, D (2021) in their resear@reecepoint out that
delivery industry lacks safety culture thus makintpkislg acceptable for a delivery rider.
In their research at least 70%6espondents reported frequently committing particular traffic
offenses (including driving the wrong way om@yestreets, driving on pedestrian zones,
driving with one hand or unsafe lane splitting) is alarming. Provided that these offenses do
involvesignificant risk, the aforementioned stgorodably indicates either a compromise
of delivery rider's safety under conditions of high job stress and job insecurity eoféa trade
between the expected benefit of such traffic offenses (e.g., saving time) and the costs
associated with them (e.g., fmposed), as if neglecting the high personal cost of an eventual
crash

1 In Ching research points out sorakthe risks delivery riders take that can be comparable
to those irother major citiesZhang, Z & Liu, C (2023) found out that delivery riders often
used celphones 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 ttamsjustry who
reported high levels of wor&lated stress concerning time pressure, deliveass radso
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 evidencevenydalers in existing
literature, the heavy workload of delivery riders portrayed in this study was comparable to
that of professional drivers reported in pi
even more worrisome considering the complexd tasks required by delivery work and
relative vulnerability ofteke riders. Overall, delivery riders reported frequent engagement
in risky riding, in accordance with an observational studilkérs in China that verified
the prevalence of unsafeling among riders engaged in delivery services. Significant
estimates of woslelated traits in the structural equations also suggested that a heavier
wor kl oad not only increased r acknewleslgeddute nde n
also led theiders 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 assignméased salary system might also motivate themeus 6n
completing the current orders as soon as possible and to ride aggressively, even to make
traffic violations, to save time

Delivery ridersan have a huge impact on how pedestrians perceive cyclists, people walking in the
citymightnot differentiateegular cyclists from delivery riders and can directti@plaints against
themisuse of shared space and improper and unsafe driving towards cyclists in general.

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 walkaamedianspeed of4.Zm/h (Silvaet al, 2014)with some authors

adjusting this to 3.5kim (Hummer et al, 2008, while older adultsnove slower witepeeds of



2.27km/h This shows significant speed differential that increases the risk of coliResesrch
on cycling speed in shared spaces points out higher than expected averages:

1 An average speed of a little ovek&0h 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 3G 2h have been observed (Virkler & Balasubramanian,
1998). Atkins (2012) observed that cyclists aftprsted hei r speed and dire
arounddé pedestrians, and maxi mum cycling s|
pedestrian flow.

1 Hatfield, J & Prabhakhara, P (20p8)nt 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.

1 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 pedestria
km/h based on injury biomechanics survivability assessment using widely accepted head injury
criteria. Howevetthe 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., 2008 wetied\)% doing

so when travelling in the same direction, and 6% doing so whemgavelie opposite direction.

Shared pathare definitelynot agood solution for providing commuter cycling infrastructure. For
cycling to be feasible as a mode of transport, cyclists must be able togpaesisatonsiderably
higher tharLO km/h, and without having to repeatedly slow down for pedestvitmthe growing
populaity of ebikes,their maximum supported speed becomesiually somewhat of the default
commuter speed (R%5m/ hr i n E20miep/louimUtdorCéassl e-bikeg. Additionally,
there is theategory of speed pedel¢ts km/hrwith no throttlan Europewith no hrottleand28

mph with throttlein US) which ardegally considered as bicycles wheiie tharacteristics and risk
profile are closed to the categoriglit motorbikes and the issue of tamperatth cortrol systems

in regular ikesillegally transforming them to speed pedefeas 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 themwhile they can still bee place for beginngor recreational cyclists who are comfortable

riding at lower speedSentre lines and textured surfaces can encourage cyclists to reduce speed in
highpedestrian areas.

Tensions can also rise because of the inadequacy of existing infrastahatbrean be a critical
challenge for urban mobility professionals seeking to develop well designed, sustainable and
inclusivemobility systemsSome of the main issues that arise in active mobility infrastrareture

A Narrow pathwaythat constrain pedestrian movement, limit accessibility for people with
disabilities, and create conflicts in shared spaces with cyclists. Addressing this issue requires



adherence to universal design principles and expanded sidewalk dimensions to
accommodate diverse users.

A Poor signage and markingslermine safety and navigation for both pedestrians and cyclists,
leading to confusion andrashes Standarded, highvisibility signs and markings,
complemented by digital wayfinding tools, can mitigate these risks effectively.

A Poor lightingalong pathways poses safety concerns, deterring nighttime usage and increasing
the risk ofcrashs, crimeand gendebasedviolence W elldistributed lighting systentisat
are not added on sidewalk space and do not generate new clutter edeenessential for
improving visibility and security.

A The lack of weather protection cycling and pedestrian infrastructure discourages active
travel during adverse conditions. Integrating features like covered walkways and shaded cycle
lanes can enhance y#aund usabilityespeciallgonsidering the impacts of climate change
and growing temperatures that can make walking and cycling difficult without adequate
protection.

A Unsafe intersections lacking pedestrian crossings, cycling signals, or traffic calming measures
pose significant risks. Holistic designs that psernitiised crossings and dedicated signal
phases can ensure safer interactions between road users.

A Maintenance issuesncluding cracked sidewalks and overgrown vegetation, reduce
infrastructure usability and disproportionately affect vulnerable groups. Regular inspection
schedulessufficient investmeand community engagement in reporting can help maintain
infrastructure quality

A Obstacles and poor surfacesen new infrastructucanbe built with inadequatenaterials
generating poor surfaces fealking and cycling and leadimgre stumbling, fafl and
inclination issues.

A Connectivity gaps pedestrian and cycling networks force reliance on sstdransport,
undermining sustainability efforts. Creating integrated networks with seamless links to key
urban destinations can address this challenge.

A Vehicle parking encroachment$o pedestrian and cycling spaces compromise safety and
accessibility. Enforcing parking regulatenms reducing the overall need to use motorised
vehicles to access these areasrysimportant iravoiding theseonflicts.

As well as reinforcing edependency, a lack of adequate infrastrudturactive modesreates
unsafeand inaccessiblgpacesvhich in turn exacerbates social inequalitiesginalsed groups,
including lowincome individuals, women, children, and people with disabilities, are
disproportionately affected by these deficien@{e#ly et al, 2007)For example, losmcome



individuals often rely on walking and cycling as primary modes of transport but face heightened risks
due to unsafe and inaccessible infrastructure.

Figure19 Narrowstreetn 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 betweestpaias and cyclists and influence the
effectiveness of shared infrastructure.

1 Age and gender dynamicgudies such as those by Kang & Fricker (2016) s$taw t
pedestriarwomen, older adults, and fast walkers report feeling more vulnerable in shared
spaces, while youngayclistsare generally less tolerant of sleweving pedestrians. This
highlights the need for inclusive infrastructure that caters to diverse demographic groups.

1 Risk perception and behavioyrsychological factors play a significant role in shaping
behaviours. Research by de Waard et al. (2010) demonstrates that individuals with



heightened risk aversion, such as parents with young children or elderly pedestrians, tend to
avoid shared spaces whstandarespeed cycling occurs. Conversely, cyclists confident in
their skills oftemot onlyunderestimate thebjectivaisks posed tpedestrians buatisolack

the understanding and/or empathy toow dangerous their riding is perceivednbgre
vulnerable groups of pedestriaBssidedeading to potenti@rashes or neamissesit also

feeds into theentiment otonflicts.

Cultural norms and mobility practicesiobility cultures vary across regions, shaping
pedestrian and cyclist interactions. For example, in the Netherlands and Denmark, strong
cyclingcuturesthanks to elevated number of users can create a stronger sense of mutual
security between cyclisits contrast, in catominated cities, both cyclists and pedestrians
may exhibit behaviours influenced by an ingrained sense of competition for limited space
(Sheller & Urry, 2000).

Education andrainingvs enforcementatfield & 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 are¥g#hile this might not always be effective, enforcement
strategies can prove valuahlsing the perception of a consequencerisafe riding.



Althoughthis chapter aims to explore the relationship between pedestrians and people who cycle
andthe role of shared space, @n®ount and size @pace allocated active mobilitys too often
substandard dut® decennia longrnpritisation of motorised vehicles at the expenpeadéstrians

and cyclists our citiesSince théfties ofthelastcentury, roadwee typically designed to maximise

the movement of motorised vehicleko moveat much higher speeddMotorised vehicleare
currently the leading cause of death for children and young pe@Blg€ars of age) the world,
reaching 1.19 million road traffic deaghgballyin 2021, with pedestriangccountingor 21% of
fatalities and cyclists for §%HO, 2023)

The dominance of motorised vehicles in urban design and planning has profound implications for
both pedestrians and cyclists:

1 Space inequitynosturban 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.

1 Safety riskshigher vehicle speeds and volumes significantly increase the likelihood and
severity of collision$he most ulnerableamongst the pedestriapsrticularly children,
older adults, and individuals with disabilities, are disproportionately affected.

1 Health and wellbeinghe 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 wellbeingndthe reduction of physical issues such as lower backGiaen these
benefits, walking is oft@nescribed by physicians to their patients and national healthcare
systems such as tH& National Health Servic®NHS) have created guides on the topic.

1 Equity and inclusiarCarcentric planning disproportionately disadvantagesdome
communities, who are less likely to axghiclesand more likely to rely on walking,
cycling, or public transport. Women, children, and minorities also face greater risks and
barriers when navigating-daminated 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 managémiemtjoural change, and -cae
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 shiociigdiee:



Spaceaeallocationroaddietsand change of prioritfRedesigning our public spaces and rcads
readdress who is the priority in our cities, giving way to new people centred approaches that enhance
active mobility:

1 Expand pedestrian zones by reducing vehicle lanes and repurposing underused road space
for wider sidewalks, cycling lanes, and green spaces.

1 Remove orstreet parking in critical areas to provide more room for pedestrian and cycling
infrastructure.

1 Prioritise pedestriaonly streets in city centres and residential neighbourhoods, following
the success of cities like Pontevedra, Ghent, and Oslo

1 Implement new design hierarchies that focus on pedestriaredffiating all aspects of city
design.

Speededuction ane@nforcementThe main problem for the safety of pedestrians and people who
cycleis the speed of motorised vehiclEse reduction of speed must be one of the key actions for
cities around the world.

T Implement 30 km/h zones as the default urban speed limit, ensuring lower collision severity
and reducing the risk to pedestrians and cydlisis has been successfully implemented in
countries such as Wales or Spain and cities such as BrusBelssoiOn average, the
implementation of 30 km/h speed limits in European cities demonstrated a 23%, 37%, and
38% reduction in road crashes, fatalities, and injueggectivelyYannis & Micheralaki,
2024)which in turn can have a positive influence on the perception of safattifer
mobility road users.

T Use traffic calmingeasures such as raised crosswalks, speed muichgisig elementnd
narrowing car lanes to naturally slow down vehicles.

1 Strict enforcement of speed limits through automated caaratasliceand penalties for
violations.

Carusedisincentivesire also valuable tools for the reduction of cars in any given area. Examples
such as the LonddBmissionZero one, the recently implemented New Yaraingesting pricinay

the new law in Spain that requires all urban areas to include zero emissions zones in their new
mobility plans.

T Congestion pricing and leeanission zones to discourage unnecessary car trips.
1 Higher parking fees and limited availability to reduce dependency on cars.
1 Workplace and school travel plans that promote public transport, cycling, and walking.

Regulation ofarge andeavywehicles

1 Restrictions on HGVs in urban areas during peak pedestrian hours.
T Completeban of large piclip trucks and similar sized vehscle

1 Mandatory side guards and sensors on trucks and buses to prevent cyclist and pedestrian
fatalities.



1 Stronger regulations for rithkailing services and delivery vehicles to prevent reckless driving
and illegal parking in pedestrian spaces.

Ultimately, shifting the focus away from vehicles and towards-pegpézl urban design is essential
for achieving equitable, vibrant cities that support active mobility and improve quality of life for all
residents.

Figure2Q Traffic in Barcelona.
Image by IFP



Sidewalks

Prioritise segregated cycle lanes and avoidegregated 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.

Sharedpedestriarcyclistspaces

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.

Deliveryriders

1 Introduce new regulations for delivery services that mandate safety training for riders and
establish penalties for unsafe practices.

1 Encourage companies to adopt realistic delivery timelines to reduce time pressures.

T 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 peed

T Implement speed management measures, such as physical barriers, signage, and road surface
modifications, to ensure safe interactions on shared paths.

T Prioritise segregated infrastructure for commuter cyclists who require higher speeds.

T Build clearly visible enforcement schemes that focus on raispeydketionof a high risk

to be fined fofast or recklessding in mixed areas.

Inadequate infrastructure

il

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.

Behaviourahnd cultural considerations

il

Feedback, research and monitoringnduct regular community consultations to gather
feedback on mobility infrastructused regular studies to understand user behaviours and



perceptionsincorporate this feedback into the design process to ensure that diverse needs
and perceptions are addressed.

Inclusivedesigntailor infrastructure to accommodate diverse users, ensuring adequate space
and clear delineation of pedestrian and cycling zones.

Educationcampaignsdevelop targeted campaigns to raise awareness about shared space
etiquette and promote mutual respect.

Educatiorby-enforcementa subgroup of road userdass concerned abowhat they are
alloned to do and behave more in function of what they can get away with. Targeted
enforcementessions with adequate press coveragerease the perception of risk on
getting caught is an important and efficient educational technique.
Globallearning:encourage crosggional collaboration to adopt best practices from cities
with established cycling and walking cultures.

Motorised vehicled solutions to prioritise pedestrians and cyclists.

il

il

Reallocation afirbangpace reclaiming space from motorised vehicles and reallocating it to
active mobility.

Pedestrianisatigrojectand low traffic zorsetransform major streets into pedestéamnly
zonesand create much more low traffic zones around the city.
Dedicatectyclinginfrastructureprotected cycling networks that ensure safety and encourage
mode shift.

Speedmanagement anttaffic calming reducing vehicle speeds is a proven method of
enhancing safety for vulnerable road users. Measures include:

o 30 km/hspeedlimits:cities such as Paris, France, and Helsinki, Finlastljed a
default30 km/hlimit citywide (much larger than just temtral area), with only a few
wellsigned roads allowing higher spegs km/h, significantlyeducing traffic
fatalities.Some cities, such as Bilbao, Spain, subsequerdty eliminated these
higher speeds on some arterias they found very limited impact on overall
trajectory timeombined with important additional gainsaad danger reduction.

o Traffic calminginfrastructureraised pedestrian crossings, speed bumps, and road
narrowing techniques are effective tools for slowing down vehicles and prioritising
pedestrians and cyclists.

Behaviourakhangeinitiatives encouraging safer behaviour among drivers and fostering a
culture of mutual respect is critical. Examples include:

0 Awarenessampaignghe "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 Drivertrainingprogrammeshnitiatives such as the "Dutch Reach" campaign educate
drivers on practices that protect cyclists, such as checking for oncoming bicycles
before opening car doors.

Disincentivisingar use reducing car dependency can be achieved through policies that
discourage excessive vehicle use, such as:

o Congestiorcharging: London, UK, and Stockholm, Sweden, have implemented
congestion charges to reduce traffic volumes and fund public transport and active
mobility infrastructure.



o Parkingrestrictionsiimiting onstreet 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 schemdffering citizen the possibility to have access to a car when they
really need iwithout obliging them to own one resultsonsiderably less car trips
by those citizen

1 Inclusive andparticipatoryplanning Ensuring that urban planning processes consider the
diverse needs of all residents is crucial. Inclusive approaches include:

o Community engagementinvolving local communities, particularly marginalised
groups, in decisiemaking processes ensures that infrastructure meets the needs of
all users.

o UniversaDesigrprinciplesdesigning 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, drivesubtainability considerations,
technological advancements, shifting commuter preferences, ahdithis understanding thiae
carcentric city development reachddr beyondits limits and needs to lscaled downOne
technologyshift is the rise ohew mobility deviceparticularly ecooters, which have rapidly
integrated into city landscapes worldwide. Once a niche mode of transpodtees havgained
someattention as possibddternative for urban travel, offering flexibility and convenience.

However, this rapid expansion has also sparked challenges and debates among city planners,
policymakers, and the public. Whilew mobility devicabeoreticallynight preseran opportunity

to reduce car dependency, ease congestion, and cut emissions, it also raises pressing concerns about
safety, infrastructure, pedestréant cyclistonflicts, and regulatory frameworks. The introduction

of dockless sharedseooters, 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 chapterexplores the evolution ofseooters new mobility deviceand the concept of
micromobility, examining their rise to prominence, definitions, challenges, and regulatory responses.
By understanding the roleméw mobility devices modern transportation, cities can develop more
inclusive and sustainable mobility strategies that benefit all roagedestrians, cyclists, amelv

mobility deviceriders alike.



Emergence of e -scooters and the concept of micromobility

E-scooterdrave been growing in populadyd evolving as a part of the urban mobility sfiane
the lasthreedecadeswith initial incursions the development gfersonal use-scooters during

the early 90anda global surge in popularityth the appearance of segways in the early.2000s
Despite the hype behind segwayscaoters did not take off until the appearancthe U.S.of
sharednew mobilitycompaniesuch as Bird and Lime in 2017hese dockless, agrased rental
systems quickly captured global atterdgimhexpanedto cities across the globe

Since 2017 there has been an explosion of usersaframtial surge &20.00Qusersmostlybased
in the U.S. to close @4 million users globally in 20@3tatista Market, 2024yhich has led targe
growthin the sectoland the emergence of masharedhew mobility companiesThe growing
marketand presence of -scootersand ebikesin citiesand streetsaround the worlchas been
accompanied by growing negative percepfimm other road usersspeciallyn the casef shared
docklese-scooter riderfrom a pedestrian and cyclist point of vielws is mainly duéo alackor
delay in the implementatiarf appropriatepolicy and regulatigp lack of appropriate infrastructure
parking issues anii-use or risky driving(National Academies of Scienc&ngineering and
Medicine, 203) amongst other reasor@verall the growingresencef these new vehiclesmes
with many challenge® pedestrian@nd ther everyday lives anohost importantly, how we
understand our cities and our publics spaces

Figure21 E-scooters abandoned on a sidewalk in Brussels
Image by IFP



While thereare a variety of ways to defor categorise these new deviass 0b themostcommon

concepts isnicromobility. It is an evolving term that generally desgydyssnal vehicles that are

small and lightweight, often electrically powered and used fodistemte travel. While there is

no single, universally accepted definition of the term, several organizations and researchers have
proposed frameworks for cldggg micromobility vehicles.

1 Weight and speedihe 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 ofl8 km/h (Sandt, 2019).

1 Purpose and infrastructureaicromobility vehicles are typically designed for personal
transport on paved roadways and paths and might be used for shead-poimt trips or as
part of a multimodal journdgxcluding privatetakes)

1 Power sourcenicromobility vehicles can be fully or partially powered by electric motors,
human power, or a combination of both.

Common examples include the already mentiorsmbeters but also other vehicles suchises,
hoverboards, segways, electric unicycles andddokers. These vehicles are also referred to as
personal mobility devices (PMDs) or light electric vel{idigés).While some definitions include
bicycles and-bikes under the micromobility umbrella, others may treat them as distinct categories,
particularly whemnalysingafety data. On the other hand, personal mobility aids for people with
disabilitiesud as motoged wheelchairs, are often excluded from micromobility definitions due to
their existing legal and regulatory frameworks.

Figure22 ITF classification of micromobility vehicles.
ITF, 2024



It is important to stress that micromobility doesneaessarynply active mobility, nor sustainable
mobility. Purely human powered devices such asassisted cycling, skateboarding or unpowered
scooterglearly requirghysical actity and hencéall clearly irboththe activeand the sustainable
mobility categorySeveral studies have proven thHattacally assisted bicyckit even more
physical activity from their riders, contrarthmintuitivebelievethat they would requitess human
energy than noeassisted cyclinghis is due to eikenudging tkir riders to ride considerably longer
distances and to select the bicycle for considerably monmathigsthan using their private vehicle
or public transport(Peterman et al, 2016angford et al, 201 Bourne et al, 2018 As such, €
bikesalsofully fall intoboth the activeand the sustainablaobility categoryhowever with the
exception of throttlequipped ebikes. Throttleequipped ebikes, escooters, monowheeénd
similar devices do not or hardly require any physical activity and hence shoulctfestdubto as
active mobilit®whether or not they should be considesedstainable mobility strongly depends on
which mode they repla@nd on the life cycle of the device itSElfis reportuseshe termonew
mobility device§to denote that thesometimesmbiguougerm dmicromobilityd varies amongst
authos, especially with respectineluding bicyclesr not

Recognizing thatew mobilitydevicesand active mobility serve different purposes leads to more
effective transportation anatban mobility strategies that cater to diversee nmeéds.As the
technology ofew mobility devicesntinues to evolve, so too will the definitions and classifications
used by cities and regulatory bodies. The integrationrquiwédred fleet management, geofencing,
and loT-enabled safety measures is expected to play a growing role inrtbe wepbility devices
arestructured in urban environments.

NACTO (2019) define sharednew mobility devicess sharedse fleets of small vehicles such as
bikes, ebikes, and scooters. These vehicles are generally rented through a mobile app or kiosk,
are picked u@and dropped off in the public rigbf-way and are meant for short point to point trips.
They can be owned and maintained privagaiplicly o through hybrid modelandservices can

be provided vialockedsystemsgor dropoff and pickup or via adocklessystemthat allows the
vehicles to be stationed at any point of the city.

Publidy owned shareashew mobility devicechemesre funded, managed or operated by local
governments or public institutions. Some might involve private@perater contract but are still

a publicly run scheme. Thégnd to use docked systeamimostly focus on bikes andikeswith
some examples being

Velib Metropoled Paris (France&) Docked bicycles andlekes
Bicingd Barcelona (Spai® Docked bicycles andiekes
YouBike o Taipei (Taiwan® Docked bicycles

BikeMi & Milan (Italy)d Docked bicycles andlekes

Ecobicio MéxicoCity (México 6 Docked bicycles

= =4 =4 4



T

Santander CyclésLondon (UK)d Docked bicycles andtekes

On the otherhand, privately owned schemenmay collaborate with cities but remain driven by
income They tend to be dockleand have been the centre or most controversy and complaints
from other road user&xamples are:

T

= =4 =4 A

Bird 0 Santa Monica (USA) Globald Dockless escooters

Lime & San Francisco (USA)Globald Dockless escooters, -bikes and bikes
Mobike & Beijing (Chinap Globald Dockless bicycles

Voi d Stockholm (Sweded)Europed Dockless escooters

Tier Mobility d Berlin (Germany® Europed Dockless escooters andHeikes



The discussiors still ongoing abotihe role thate-scooterhiave when it comes tehifing travel

away from motorised vehicl&ghile somecitieslike Denver(USA) arguethatshared and private

new mobilitydevicesare an opportunity tdnelp meet the aggressive goals for reducing-single
occupant vehicle trips and provide residents and visitors flexible affordable, and accessible
multimodal transportatiofiNational Academies of Sciences, Engineering, and Medicine, 2023)
research has so far presented mixed results.

Data on escooter 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 mesisoeter tripseplace. In North America, those data
suggest that some 40% efceoter 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\erage only 11% replacing a car trip (also mainly taxi and ride hailing) and 89%
sustainable modes (44% walking, 3f#lic transport and 15% cycling

A study from Norway, pointed out that in all circumstances except night-siciestezs most often
replace walking. They concluded thateoters do replace some cars trips, but only, if the user is
male, if the &scooter is privately owned and to/frdastinations that are not well served by public
transport (Fearnley, 2022).

The increasing popularity ofseootersparticularly sharednd docklesse-scooter schemdsave
had a significant impact on both cycling infrastructure and sidewalks, raising concerns about safety,
accessibility, and competition within the already limited &pacenmotorised roadisers.

1 In most cases,-sooters are requireahd obliged to travel on cycle lanes leading to an
increase in traffion cycling infrastructure.

1 Growing popularity of cyclimyakes congestion worse by the resulting overcrowded bicycle
paths and potential conflicts that can arise between cyclistscantees.

Unfortunately, that is not the only issue while on the rees@ooters are often ridden at high speeds,
posing danger to pedestrians, especially on sidewalks where their presence is often unexpected.
While crashes witmotorised vehiclegre the main cause of injdoy all road userghere is a high

rateof crashes betweerscooters and pedestrgalrgely related to their use of sidewé&dksdies

and crash databadasve shown a clear rise in crashes and initiepedestrian@Badewu et al,

2019)as the number of-gcooters increases.

1 Researclby the Insurance Institutef Highway Safety found tha8% of escooter rider
injuries occurred on thedewalkCicchino et al, 2021)



1 A study in downtown Brisbane fouahinost half of sharedseooters were ridden illegally
including riding on sidewalks and without helnfe@wyorth et al, 2021)Pedestrians,
particularly older adults and those with disabilities, are especially vulnerable to collisions with
fastmoving escooters on sidewalks.

Figure23 Dockless shared bicyciasd escootersis sidewalk clutter in Brussels.
Image by IFP

One of the main complaints that citizens raise in cities around the world aretoeMiece and

how dockless-scooters an@e-)bikes are parkedPublic spacand sidewalks asaddenly full of

safety hazardss escooterareleft in the middle ofvalkwaydorcing pedestrians, especially those

with mobility impairments or visual disabilities, to navigate around them compromising accessibility
and safetyThese actions contribute to negative public sentiment towsedsters and fuel calls

for stricte regulations. In RosslyWjrginia(USA)56% of survey respondents felt unsafe walking
around escooters, a much higher percentage than those who felt unsafe walking around bicycles
(James et al, 2019)

While sharednew mobility deviceand privately ownedseooter use has rapidly been adojgted

the data here presented is valuable to gather initia) aleasble data and research tools are still

far behind and there is a need for standadddata collection and analysis to better understand
safety trends, usage patterns, and the effectiveness of regulations (National Academies of Sciences,
Engineering, and Medicine, 2023).



The impact of escooters in cities around the wohds generaté negative experiences and
perceptiongor many people in their everyday livesmanylocationghis has also led to negative
media coverage (Wallgren et al, 2028ich together with public request has led to the adoption of
varied regulations and institutional responsaddeoess the concerns of the population around the
world In European cities since 2021 there has beendencyto move away from open markets
for shared escooters andpplynew and necessary regulatidowever, there is no one size fits all
approach to regulating shamsglv mobility devicess the most effective policies and methods are
highlydependent on the specific context of the city or region it will applthtmugh the European
Commission(Guy et al2023)is currently working on understandmgre about egulationand
theexisting research on the tapic

The legal framework forscooters and otherew mobility devicas still evolving, even as they are

being used on the streets. However, the successful implementasamuibility 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, &024; Nayar et al, 2025) have explored existing
regulatory frameworksitizen demands, behaviours and data which together highlight some of the
common topics and requirements that regulation needs to address to be effective:

1 Clearly defined goalsities need to determine their objectives for regulating sheved
mobility devices whether it's promoting sustainability, improving safety, increasing
accessibility, or a combination of these.

1 A comprehensive legal framewogkective 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 definiti@stablishing a clear legal definition fsceoters
and othemew mobilitydevices 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 lits on speed and acceleration capabilities.

o User behaviourtegulations should address issues such as helmet use, minimum age
requirements, speed limits, riding on sidewalks, and alcohol consumption while riding.

o Operator responsibilitiesities 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

1 Proper infrastructurehe 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 ohew mobilityservices.



1 Enforcementregulations 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

1 Data collection and evaluatian:assess the effectivenesseaf mobility deviceegulations
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.

1 Community engagememiyvolving the community in the development and implementation
of new mobility deviceegulations is important for ensuring that the regulations are tailored
to local needs and preferences and enjoy public support.

Deloitee(Flynn, Vandeweyer, & Boschmans, 2028gntly looked int@xistingregulationghat
have been implementdy comparing different cities adldssified thesas light, medium or high
regulations:

The initial formof regulatiorwasa systenm which the operators tried to take maximal paftibe
concepiof open markets

1 E-scooter servicasae consideredot subject to regulatory restrictions.

1 Unlimited numbers of operatoteok the freedomnto enter the market and offer services
freely trying to establish their preserasel become bigger than competition, often at a
sizablanitial loss

1 Vehicle fleet sizagere considerednrestricted.

1 Operators de facto used public spackessvending space

As a first reaction on the chaos createtthisyntrusive market introduction strategigscarefully
tried toinstallsomelevel ofregulation

9 Cities implemerdd basic rules for sharedseooter operations, typically to address safety
concerns and miniree negative externalities, for example, by developing rules for vehicle
parking in public spaces.

1 Number of operators able to enter the mark@nhainedunrestricted, and no formal
selection process is adopted.

1 In generalthisapproach with limited enforcing power proved todiker ineffective, and
the chaotic andangerousise and parking ofsecooters hardly improved.

As a next step, many cities felt obliged to install geneldf regulationn the form ofauthorization
regimes

1 E-scooter operators must obtain a permit to operate from the city or local authority. These
permits are legally binding and forrseathe 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.

1 Under an authorization regime, operators can be required to meet specific operational
requirementsincluding the obligatiorts retrieve and redistribute poorly parked vehicles



within a defined time periodnd todistribute their vehiclaot only in the commercially
more attractive hyperceatsutalsomore in the periphery tmeet the requirement to offer
mobility options to a broader population.

1 In addition, operators may be required to pay fees to the city.

By now several citigmpose highregulatiorlevels in the form dénders

1 Cities invite escooter operators to submit competitive proposals. These proposals generally
include various details on each operatords
pricing structure, fee structure, sustainability measures, aatian@mplans.

1 Cities will typically set eligibility criteria (minimum acceptable standards) along with
additional criteria to be judged by the ¢
implement measures that go by



Despite the benefits that regulation bame on the use ofseooters it might not always be the
solution even more so when efficient enforcentam proveoo cumbersome, too expensive
simplyimpossibldoy the municipalityin many citiebans and restrictions have been implemented
on shared docklessseooter and-bike schemeas a result asperatorpushing the limits and/or
refusingto takethe necessary stepsrodge theircustomers to comply with the regulat{or
example by de factallowing their customers to end a ride in a-aathorsed zone, claiming
technical limitations to do s@ome of the reasons behind these bans are public safety concerns
linked to misuse angon-compliance bysergand lack of control by operatova}h parking, safety

or speed regulatiorend increasing collisions betweest@oters and pedestriaiszen though
severaprivate companies who manage dockless schelaiesto bewilling to accept imposed
conditions and regulations, thegvenot alway®eenvery cooperative irmposing that to their
customers, even though the appropriate techniques for doing sstdo ex

1 Paris (France) In 2020 after growing complaints due to misuse, thantibgluced some
of the strictest regulat®m the worldChrisafis, 2022)imiting operators and automatically
tracking and limiting speeds, but this was not enough. Controversy continued amongst
Parisians and the council summomgaliblic referendunm 2023to ask about thetalban
of private shared docklessaoter schemes in the c@p% voted for the baischofield,

2023 and since then all shared dockless@ter fleetiave been removeshile dockless
e-bikes remain.

1 Madrid (Spainp In 2024 afteryears ohoncompliance of the conditiorad regulations
imposed by the council, the city also decided to revoke all existing licences in the city for
shared docklessseooter schemg€asado, 2024)

1 Barcelona (Spainp After various years of deliberation and citizen complaints the
municipality decided to ban sharedoeoter schemes in the ciffhe council mentioned
the tensions and dangeigenerated by these vehicles in public s{&west, 2023

1 Melbourne (Australia) From Septembef024shared escooters no longer operate in the
municipality(Ore & Dumas, 2024)After an initial welcome withtaoyeartrial in 2022
criticism from local residents, commerce aitg professionals led to the decision to ban
private shared docklesseooters.

1 Montreal Canadap After a pilot trial all private dockless shared schemes were banned from
the cityin 2020(Leavitt, 2020)Sincethen,a few limited trials have taken place in selected
areas, but for now the cityde ban is still in place.

1 Copenhagen (Denmark)although the city banned the@oters from the streets in 2020
due to over clutter anohisuse by riders, in 202hey were welcomed back with tough
restrictions and fleet limitatie Most importantly the new shared schemes are not allowed
to park anywhere in the city centiet) Urban Mobility Observatory, 2021)



While some ofthese citiehave banned shared schemes, they continue to allow privately ewned e
scooters to circulatalthough stricter regulations are being introdd@ieedafety reasons. Within
Europe riding on sidewalks has generally been prohibideds are required to use cycle lanes,
shared paths or roadgeed is normally limited to-28km/handthey must be parked in designated
parking zoneamongst other ruleBlewregulation has been introduced in lialy2024 where the

central government hasw made helmetsicense platesndinsurancenbligatory Singgore has
banned them from footpaths and tightened restrictions with elevated fines and jail time for non
compliance A currently unredeed problem is thaa substantial number of prigly ownd e
scooters are tampered wathdhave a maximum speed several times the maximum allowed speed
creating additional danger for both its ridersahdr road users.

FUSS E.V, the national German pedestrian advocacy organsatidictedesearch on facts and
figures of escooters in the city of Berlfruss E.Y2023) The main outputs cleantgise reasors
doubtsustainablentegration and the role they play regarding the enhancement of active mobility:

1 Exactly two thirds of all vehicles recorded (66.6 percent) were standing or lying in an
obstructive, dangerous, illegal or irregular manner.

1 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 Septemb&(PR2,in less than a yeataking weak winter periods
into account.

1 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 suchretvagnakes orientation
difficult.

1 Where fixed, mandatory storage areas were set up, the proportion of disruptors fell
significantly. But these areas normally installed vesiowly

1 The lenders and their customers also violate many other conditions under which their
business was approved in 2022



For cities to effectively incorporaiew mobility deviceshey must ensure it does not come at the
expense of pedestrians and cyélibis two most sustainable forms of urban transportation. A
balanced approach requires:

T Reclaiming and protecting pedestrian spaces by keeping sidewalks clear ospadtetse
and preventing illegal riding. Sidewalks must remain spaces for walking, socializing, and
accessibilifynot a battleground for competing transport modes.

T Prioritizing dedicated cycling andw mobility devicenfrastructure that is separate from
both pedestrian walkways and mistat traffic except whe wellimplementeddefault
speed limitation of 30 km/hr or lower exiSyclists already face limited, overcrowded cycle
lanes, and the unchecked growtmet#v mobility devicesas exacerbated congestion and
safety concerns for people on bikes.

1 Implementing effective enforcement measures to ensure responsible use, prevent unsafe
riding behavioursand manage sharew@w mobility devicéleets in a way that does not
burden pedestrians and cyclists.

1 Maintaining cycling as an active mode of transport and preversgoupters from
undermining investments in cycling infrastructurscdéters often replace walking and
public transport trips rather than car trips, raising questions about their raldyin tr
sustainable mobility.

1 Designing public spaces with a pedesfiisihmindset, ensuring that walking remains the
most accessible, priosgd, and enjoyable form of movement in cities. At the same time,
cycling must be safe, convenient, and fully integrated into transport networks without
disruption fromexcessive-scooter use

When designed and regulated effectivedyy mobility devicesanhave a place urbanmobility.

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, apthrweldl urban environment. True

mobility progress means creating cities where walkpngriised, cycling is protected, andw

mobility devicesperate within designated spacather than competing wittttiveroad users for

access to safdfiastructure.

1) Protectpedestriargpaces anddewalks

T Prohibit escooters from sidewalks: cities should enforce clear regulations banning e
scooter riding on sidewalks to priggtpedestrian safety and accessibility, particularly
for children, elderly individuals, and people with disabilities.

T Strict parking regulations: implement designated parking zones forrehaneability
devicesensuring thatecooters do not obstruct walkways, crossings, or access points for
wheelchair users.

1 Enforcement and penalties: introduce fines and penalties for imprspaoter parking
and sidewalk riding, with clear accountability for both users and operators.



2)

3)

4)

5)

6)

Improveinfrastructure fonew mobility deviceendcycling

il

Expand and upgrade cycling infrastrucitities 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.

Integratecycling andnew mobility devicewith public transportprovide safe and
accessiblbicycleparking andirop off zonesiear bus stops, train stations, and mobility
hubs to encourage multimodal travel.

Implementcdear andproactiveregulations

il

il

Define escooter rules and classificatioestablish clear definitions fosseooters and
similardevices, specifying speed limits, vehicle specifications, and operational zones.
Limit the number of operators and fleet sizitses should adopt a pernliased or

tender system to control the numberngiw mobility devic@roviders and prevent
oversaturation ofgcooters on the streets.

Mandate insurance and safety measuegsiire escooter operators to provide liability
insurance, ensure vehicle braking and lighting standards, and encourage helmet use for
riders.

Strengthempublic safetymeasures

1

T

Speed limits and geofenciegforcea general magpeedof 20 km/hanywhere in the

city andof 6 or 8 km/h in areasvhee pedestrians andseootershare the same space

using geofencing technology to automatically reduce sgdesisis for example
(successfully) implemented in Brusgélalker, 2022).

Require safety educatiamplement mandatory safety training for-firsé riders on

shared escooter platforms, educating users on traffic rules, parking guidelines, and
pedestrian safety.

Monitor and evaluate crashes and violatimtiss should collect data efscooteusage,

crashes, and pedestrian conflicts to continuously refine regulations and safety measures.

Encourageustainable andquitablemobility

1

Ensure equitable accedsarednew mobilityservices should serveraighbourhoods
including lowincome and underserved areas, preventing concentration only in profitable
districts.

Position esscooters as a complement, not a replacement, for walkingyalig
Encourage policies that priosgti walking and cycling investments owvscoeter
infrastructure, ensuring thatew mobility devicesloes not undermine active
transportation goals.

Improvedatacollection andpublic engagement

T

Standardie new mobilitydata sharingiequire escooter companies to share ##ake

data with city governments to monitor usage patterns, safety incidents, and parking
compliance.

Engage communities in decismoaking:city policies should be informed by public
consultation, pedestrian advocacy groups, and cycling organizations to ensure balanced
mobility planning.

Conduct regular evaluationsiplement pilot programs with periodic assessments to
refine regulations before expanding micromobility services further.
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