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Abstract
Active travel modes, especially walking and cycling, are now recognized by many as modes that are fully
equal to other urban transport modes, integrated in planning frameworks, and adopted as part of the
mainstream – not just in trailblazer countries, but worldwide. An ever-growing body of science underpins the
gains society can reap from active travel in terms of transport, health and environmental benefits. Planning
practice has accumulated a rich portfolio of measures ready to be considered for inspiration, adaptation
and possible application in every city. This publication presents a comprehensive case for why and how to
promote walking and cycling, based on the latest evidence from scientific research and planning practice.
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Foreword

In a region where the impact of the major
noncommunicable diseases, such as diabetes,
cardiovascular diseases, cancer, chronic
respiratory diseases and mental disorders,
account for an estimated 86% of deaths and
77% of the disease burden, transport and urban
policies can play a key role in shaping health – for
better or for worse.
Walking and cycling can reduce physical
inactivity, responsible for approximately one
million deaths per year in the WHO European
Region. Walking and cycling can also help reduce
air pollution, which alone claims more than half
a million deaths every year in the Region, as
well as emissions of greenhouse gases, thereby
significantly contributing to decarbonizing
transport. Investments in policy actions that
promote walking and cycling can contribute
directly to achieving many of the Sustainable
Development Goals.
The 2020s promise to be pivotal for urban
mobility. While electric car models compete for
the limelight in television commercials, active
travel modes, such as walking and cycling,
more quietly contribute their part to the
transport revolution.

The COVID-19 pandemic has been a powerful
catalyst of change by allowing millions of
people around the globe to experience different
transport options – given changed schedules,
mobility needs, and traffic conditions –
characterized by less traffic, less noise and
pollution, more dedicated space for pedestrians
and cyclists, and streets as outdoor liveable
spaces. This has created an unprecedented
window of opportunity for changes to be
supported and sustained in the longer term,
transforming the quality of urban life for the
better and increasing societal resilience.
The pandemic aside, a steadier but equally
dramatic reality is sinking in. Climate change
is now a reality rather than a mere prediction,
affecting many aspects of our lives. Policies to
mitigate climate change need to take top priority,
and the transport sector, lagging behind others,
must assume its responsibilities. Shifting short
car trips to active travel modes will be one part
of the climate solution.
We are happy to present this booklet developed
under the Transport, Health and Environment
Pan-European Programme (THE PEP) – a joint
programme between WHO and the United
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Nations Economic Commission for Europe
(UNECE), with the aim of providing policy-makers
with the latest scientific evidence behind the
rationale to promote walking and cycling, and
numerous examples from urban and transport
planning practice on how to successfully do so.
This is at the core of the WHO European
Programme of Work, United Action for Better
Health in Europe, which supports the aspiration
of people to be able to thrive in healthy
communities, where public health action and
appropriate public policies secure a better life
in an economy of well-being. This booklet also
continues the work of UNECE on recovering
better from the COVID-19 pandemic.

Dr Hans Henri P. Kluge
Regional Director
WHO Regional Office for Europe
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We believe that this publication provides
governments and practitioners; professionals
in public health, transport, planning and urban
development; and civil society actors with
timely information as they prepare, are already
implementing or advocating recovery packages
to reopen their economies. In particular, we
hope that this publication will support the
commitments taken by Member States through
the Vienna Declaration on Building forward better
by transforming to new, clean, safe, healthy and
inclusive mobility and transport adopted in 2021
– aimed at steering the process in directions that
will deliver better health, a better environment,
reduced inequalities and the increased resilience
of our societies and communities.

Ms Olga Algayerova
Executive Secretary
United Nations
Economic Commission for Europe
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Executive summary

Active travel modes, especially walking and
cycling, are now recognized by many as modes
that are fully equal to other urban transport
modes, integrated in planning frameworks, and
adopted as part of the mainstream – not just in
trailblazer countries, but worldwide.
An ever-growing body of science underpins the
gains society can reap from active travel in terms
of transport, health and environmental benefits.
Planning practice has accumulated a rich portfolio
of measures ready to be considered for inspiration,
adaptation and possible application in every city.
This publication presents a comprehensive
case for why and how to promote walking and
cycling, based on the latest evidence from
scientific research and planning practice. It is
addressed to a broad spectrum of readers with
the aim to provide pointers and highlights that
will help create greater awareness, commitment
and capacities to effectively govern sustainable

transport developments, so that their benefits
can be maximized, and any risks understood and
properly managed.
This booklet is organized into four main chapters.
The first chapter introduces the latest trends and
policies around urban mobility and transport, and
the prospects for an increasing role of walking
and cycling. It highlights the Transport Health
and Environment Pan-European Programme (THE
PEP) and the recently adopted first Pan-European
Master Plan for Cycling Promotion. The second
chapter explores changes in transport policy
and planning practice and argues for a modern,
evidence-based approach to promoting walking
and cycling. The third chapter provides compelling
scientific evidence explaining why walking and
cycling should be promoted, covering a wide
range of benefits, including for health, the climate,
environment, mobility and well-being. The last
chapter presents an overview of measures and
policies for the promotion of walking and cycling.
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1

Reinventing urban transport:
why the 2020s will be all about
walking and cycling

Walking and cycling had already been recognized
for their favourable features many years ago.
They are healthy, clean, quiet and cheap, and
check off many boxes among the requirements
for modern, sustainable means of transport.
Despite these obvious advantages, for too long
and in most countries worldwide, walking and
cycling have been marginalized and lacked
recognition in official policy, planning practice
and governmental funding. But this is no longer
the case. An impressive and growing number of
cities around the globe have turned sporadic
local efforts into a global trend, rethinking the
role of walking and cycling in urban transport.
In many places, this has gone hand-in-hand
with a significant rethinking of urban spaces
and functions and striving to facilitate equitable
and sustainable access to services, goods and
amenities within neighbourhoods. Urbanists
are referring to so-called cities of proximity or
15-minute cities, as well as high-density and
mixed land use, where residential, commercial
and leisure spaces are highly interspersed, travel
distances become walkable and bikeable, and
travel is affordable. As a result, a substantial body
of experience and evidence has accumulated,

which makes a stronger case for investments in
walking and cycling than ever before.
Our cities face countless challenges related to
demographic changes, financial constraints
and technical progress. Congestion remains
an apparently inherent side-effect of driving.
Calls for decarbonizing transport grow louder
with every climate record-breaking year.
More than 40 years after the invention of the
catalytic converter, urban air pollution is still a
ubiquitous problem, as is noise pollution. At the
same time, more people than ever live in cities.
Transport and urban planning policies are at a
crucial crossroad as urban travel patterns undergo
fundamental changes.
The electrification of cars certainly helps resolve
the issue of tail pipe emissions and noise, and
in the not so far future, autonomous vehicles
may optimize some aspects of driving even
further, such as safety for drivers and other road
users. However, by no means will the technical
advancements of cars be the instant, singlehanded solution to urban transport problems:
the conversion of the current vehicle stock to a
completely electrified fleet is estimated to take
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some 15–20 years, and in any case will not address
the problem of congestion or use of public space
(Brand et al., 2021b), or air pollution related to
tire and brake wear (Lewis, Moller and Carslaw,
2019). More likely, it is reasonable to assume
that electrification and autonomous driving will
introduce several new challenges, such as the
sustainable production and handling of batteries,
or curb side congestion.
Ride-hailing-services can decrease the need to
own a car, and as such may lead to an increase in
the use of public transport and other travel modes.
In several societies, there is also a fundamental
change in personal aspirations. Younger
generations in particular are open to consider
the possibility of using car-sharing schemes when
needed, or switching to alternative modes of
transport entirely, rather than allocating personal
income to private car ownership (Kuhnimhof et
al., 2012). Car ownership also appears to be losing
grounds as a symbol of social status, albeit not in
all societies (Pojani, Van Acker and Pojani, 2018).
With the appearance of bike sharing systems, new
forms of micro-mobility (e.g. e-scooters, e-bikes,
electric skateboards), ride-hailing services and the
anticipated emergence of autonomous vehicles,
the longstanding simplification of categorizing
transport as either private cars, public transport
or so-called other modes is falling short. The
contemporary urban dweller is first a pedestrian,
and then also a multi-modal traveller assisted
by the latest inventions that emerge from
digitalization. In this new urban mobility mix,
walking and cycling have emerged as central
ingredients and positive enablers. The allocation
of street space and transport funds will have to
evolve accordingly.
Bike sharing schemes have made bicycles widely
accessible and widened the appeal of cycling to
urbanites who did not put up with the hassle of

2

secure bike storage and parking (Fishman, 2016).
Furthermore, electric-assist technology of e-bikes
boosts the range and appeal of cycling, making it
feasible for longer trips, in hillier terrains, and for
less fit and elderly people (Bourne et al., 2020).
On-demand mobility services and the emergence
of highly integrated mobility-as-a-service
solutions – enabling users to plan, book and
pay for multiple types of mobility services – may
impress as the latest cutting-edge technologies.
But at the same time, they potentially offer a
boost for the most basic transport mode of all –
walking. Navigating cities by walking has become
more convenient, efficient and reliable with the
omnipresence of a back-up option during the
occasional downpour or for the missed bus.
As a result of these developments, it is more
feasible than ever to shift a substantial fraction
of urban car trips to cycling, e-biking, e-scooters
and, often, walking. But the appeal of walking
and cycling is not limited to how they address
transport issues. Many cities invest in alternatives
to motorized transportation because they realize
that a good combination of policies, which
rebalance modal shares and reallocate public
space – placing humans, rather than cars, at the
centre – can change the transport narrative to a
more positive one. Highlighting the breadth of
health, environmental, economic and societal
benefits is a strong selling point for new urban
transport policies. Significant shifts towards
walking and cycling are important to address
the multiple problems resulting from current
transport patterns, including emissions of air
pollution, greenhouse gases and noise; traffic
safety; and limited opportunities for physical
activity. Several of these effects contribute to the
global epidemic of noncommunicable diseases;
a leading cause of premature death in the WHO
European Region. Moreover, health research calls
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for the promotion of active lifestyles, yet one out
of every four European adults are insufficiently
active (Guthold et al., 2018). Promoting active
travel for day-to-day needs is a promising strategy
to battle inactivity.
Closely linked to the health aspects, assuring
equity of urban transport systems remains a
major challenge. Who gets to reap the benefits
and opportunities, and who has to bear the
burden imposed by various technologies and
infrastructures, must be constantly questioned
(Davis and Obree, 2020; Goodman and Cheshire,
2014; Lee, Sener and Jones, 2017). The distribution
of benefits to users, or conversely the adverse
impacts of transport policies, are often distributed
unevenly. Such inequalities can materialize in
the location of new infrastructures (beneficial or
harmful) and the economic ability to relocate, the
affordability of new technologies (vehicle safety
features, digital information and payment, etc.),
and the differential effects on users of different
transport modes (inside vs. outside of vehicles,
private vs. public transport, etc).
The call to promote walking and cycling has
regained a new urgency as we transition to a new
post-pandemic reality. The COVID-19 pandemic
has caused tremendous harm and challenged
our public health systems and more. Through its
disruptive nature, however, the pandemic is also
a catalyst for change.
We have seen massive impacts on urban travel
patterns (Buehler and Pucher, 2021b; Combs
and Pardo, 2021; Molloy et al., 2021a; Venter et
al., 2021). Lockdowns have brought to light the
face of cities without ubiquitous congestion, the
pleasure of noise-free nights, the joy of car-free
walking zones, and pollution-free skies. Urban
cycling has seen a tremendous rise in popularity
in many places (Buehler and Pucher, 2021b), and

proved to be an important backbone of resilience
when public transport was not a feasible option.
Working from home, and in general a more flexible
take on work hours, will have a lasting effect on
the commuting habits of office workers, and as
a result, on peak hour and overall traffic. On the
flip side, public transport systems have faced
drops in ridership, which may take years to fully
bounce back, and vehicle speeding increased,
as fewer vehicles clogged the roads. Changes in
travel patterns also revealed a concerning degree
of inequity, as lesser-paid front-line workers could
not benefit from a home office or afford to avoid
public transport, and lower income groups were
less likely to substitute utilitarian walking (e.g.
commuting to work or to run errands) with leisure
walking (e.g. for exercise) (Hunter et al., 2021).
The COVID-19 pandemic has also raised a new
awareness for public health and the fact that
health policies do make a difference, and that
changes can indeed happen at a scale and pace
that were once unthinkable (Box 1). Ad hoc
bicycle infrastructure, such as temporary, lowcost installations, is a good example (Kraus and
Koch, 2021). Many people have also flocked to
walking and cycling as a physically distanced form
of exercise and because other forms of physical
activity had become temporarily unavailable,
such as fitness centres and sport activities. Finally,
the susceptibility of subjects with underlying
conditions to COVID-19 has added yet another
argument to the importance of preventing chronic
diseases. While many of these changes may
reverse on their own, some may be here to stay.
Either way, they provide ample opportunities to
shape the new normal of healthier, sustainable and
resilient urban transport systems (International
Energy Agency, 2021; THE PEP, 2021b).

1. Reinventing urban transport: why the 2020s will be all about walking and cycling

3

Box 1
COVID-19 pandemic: rethinking the
allocation of urban space to promote
active mobility

The restrictive measures implemented in response to the COVID-19 pandemic
have triggered significant shifts towards active mobility modes. Despite the
technical, financial, legal and administrative challenges required for improving
the conditions for cyclists and pedestrians, during the pandemic national
and local authorities from all around the world implemented unprecedented
measures almost overnight. Pop-up bicycle infrastructure has been coined as a
term for cities’ swift response
to this increase in demand
(Combs and Pardo, 2021),
and research has already
been able to show that these
efforts were worthwhile
(Buehler and Pucher, 2021b;
Kraus and Koch, 2021). Cities
that provided temporary
infrastructure, such as
COVID-19 measures in Geneva, Switzerland.
reallocating travel lanes to
In favour of cycling as a mode of transport,
a specifically designed lane for bicycle travel.
cycling, saw a much greater
©Rue de l’Avenir
increase in cycling than those
which did not. The European Commission guidelines on restoring transport
post-lockdown include considerations for active travel. In relation to space
reallocation, the guidelines specify that urban areas could consider temporary
enlargements of pavements and increased space for active mobility options.
The guidelines also recommend reducing speed limits of vehicles in increased
active mobility areas.
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Box 1 (contd)
Examples illustrating the pandemic-induced surge in active travel include:
Bike sales have experienced a boom almost everywhere: in the United
Kingdom of Great Britain and Northern Ireland, year-on-year sales
increased +677% (Lozzi et al., 2020).
Many countries, such as Denmark and Germany, put forward public
recommendations to avoid private car use in favour of cycling or walking.
Italy offered a 60% cash-back of up to €500 for a bicycle or e-bike purchase
to incentivize this shift, while in France the government allocated an
individual €50 incentive to repair bicycles (Lozzi et al., 2020).
In Amsterdam, the Netherlands, the municipality provided 1600 bikes
to students to ensure safe travel. Lisbon, Portugal, allocated funds
for creating additional bike lanes, and a new mobility fund will allow
citizens to apply for financial assistance to buy bikes, with up to €100
available for students to buy regular bicycles and up to €350 for e-bikes
and €500 for cargo bikes available for all citizens. In Italy, the city of
Bologna accelerated works for an additional 348 km of cycle paths (Lozzi
et al., 2020).
In Hungary, the city of Budapest started building 26 km of new bicycle
lanes, completing the pre-existing bike lane network. Additionally,
several travel lanes were reallocated to cycling and, after significantly
reducing the price of shared bikes, the usage of shared bikes increased
by 20%. Communication campaigns – through both social media and
the city’s transport operator app – is heavily promoting active mobility
(Euro cities, 2020).
Vienna and other cities in Austria started converting more streets to
shared spaces, with the streets having a speed limit of 20 km/h – while a
recent change in the federal law allowed complete closure to car traffic
on streets with narrow sidewalks of less than two metres width, so that
people can walk on the street and adhere to physical distancing (Euro
cities, 2020).
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Box 1 (contd)
Milan, Italy, launched an ambitious scheme to reduce car usage
after lockdown. Called strade aperte [open streets], the plan aims at
reallocating 35 km of street space from cars to cycling and walking (Euro
cities, 2020). Within the entire inner-city area of Brussels, Belgium, priority
will be given to pedestrians and cyclists and vehicles will have to respect
a 20 km/h speed limit (Lozzi et al., 2020).
“Cycling has come out a big winner,” said Jill Warren, chief executive officer,
of the European Cycling Federation in 2020. It remains to be seen which cities
will seize on the opportunity to make these changes permanent.

Walking and cycling have enjoyed increasing
attention in recent years, reflected in a rapidly
growing number of scientific and other
publications. This booklet aims to provide an easily
accessible scoping review of some of the latest
scientific literature and examples from urban and
transport planning practice. Specifically, it aims
to highlight evidence from research and practice
related to:
why walking and cycling should be promoted
to tackle challenges related to transport, the
environment, health and beyond; and
how walking and cycling can be promoted
with the most pertinent measures
and policies.
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Policy-makers, planners, advocates and other
stakeholders are invited to gain an up-to-date
overview of the key topics of relevance for
decisions pertaining to investments in and
facilitations for walking and cycling. Advancing
active transport is a broad endeavour, which
requires collaborative efforts and knowledge
transfer across various sectors, including
transport, environment, inclusive societies for all
and health.
This publication centres around a European
perspective, however, its core conclusions can be
generalized globally. By and large, the reasons
for why walking and cycling should be promoted,
and the ways to do so, apply to countries and
cities around the world within, of course, a wide
range of local variation. This is also reflected in the
reviewed evidence from research and practice,
which is increasingly of a global nature.
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The Region is looked up to by many as a leader
at the forefront of sustainable mobility. Most
major cities in the Region provide highly efficient
and popular public transport systems. With two
out of three Europeans living in cities with one
million inhabitants or less, travel distances for
many trips are compatible with active travel
(United Nations, 2018). Restrictions for car use,
in the form of pay-to-park schemes, congestion
charges, low speed limits, and regulations on air
pollution or noise, are common tools available to
planners. Historic city layouts and traditionally
mixed land use favour pedestrian-friendly city
centres and neighbourhoods. The Netherlands
and Denmark are world renowned for their gold
standard bicycle infrastructure.
Nonetheless, planning for active transportation
remains a fragmented patchwork across cities
in the Region and beyond, where innovative
leaders remain outnumbered by places stuck

in old structures dominated by a car-focused
approach to transport. Some aiming to break with
old patterns seem forced to reinvent the wheel –
to plan for walking and cycling – over and over
again; and yet others seem to have found comfort
in a well-established integration of active modes
in their planning processes, only to see progress
slowed down to a crawling pace.
In the pan-European region – which consists of
the United Nations Economic Commission for
Europe (UNECE) countries, namely countries
in the WHO European Region plus Canada,
Lichtenstein and the United States of America – the
Transport, Health and Environment Pan-European
Programme (THE PEP) is a policy framework that
brings 56 countries together and supports joint
efforts across sectors with the aim of promoting
active mobility (Box 2) (THE PEP, 2022). Equally
important is bolstering the exchange between
national and local authorities.
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Box 2
Transport, Health and Environment
Pan-European Programme (THE PEP)

Transport, Health and Environment Pan-European Programme (THE PEP)
is a unique intergovernmental, cross-sectoral, tripartite policy platform for
policy-makers and stakeholders of the countries of the pan-European region
for achieving healthy and sustainable transport and mobility.
Established in 2002 and serviced jointly by the UNECE and WHO Regional
Office for Europe, THE PEP is driven by the political commitments of the
Member States through a series of High-level Meetings on Transport, Health
and Environment, which convenes every five to six years. The Fifth High-level
Meeting on Transport, Health and Environment, held in Vienna in May 2021,
was hosted by the Austrian government. It brought together 46 ministers and
state secretaries, and more than 850 participants from 42 Member States.
Member States adopted the Vienna
Declaration, Building forward better by
transforming to new, clean, safe, healthy
and inclusive mobility and transport
(United Nations Economic Commission for
Europe, 2021), and the first Pan-European
Master Plan for Cycling Promotion
(THE PEP, 2021).
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Box 2 (contd)

Working together for the implementation of THE PEP Workplan
2021–2025, Member States have been advancing the implementation of
the 2030 Agenda for Sustainable Development on several fronts and across
numerous goals and targets, including those related to health, energy
efficiency, the protection of climate and the environment, the quality of urban
life, and transport and health equity.
More information about THE PEP can be found on the Programme’s website
(THE PEP, 2022).
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Short car trips may be the most striking indicator
of the fact that the potential for active modes is
far from having been exhausted. A substantial
proportion of urban car trips remain very short;
a fact that seems to apply ubiquitously across
countries. In England, more than half of all trips
between two and three kilometres long are made
by car (House of Commons Transport Committee,
2019). In Austria, over 40% of car trips are shorter
than five kilometres (Katsis, Papageorgiou and
Ntziachristos, 2014). In Germany, the average car
trip is less than 17 kilometres (Bundesministerium
für Verkehr und digitale Infrastruktur, 2017).
In Switzerland, more than 60% of commuter
distances are shorter than 10 kilometres
(Bundesamt für Statistik, 2012). Moreover, a
Spanish study estimated that 30% to 40% of all
car trips in a medium-sized city could be replaced
by active modes (Delso, Martín and Ortega, 2018).
There is no question that urban and transport
planning is an inherently local issue and there
is no one-size-fits-all solution to boost active
transportation (United Nations Economic
Commission for Europe, 2020). Nevertheless,
the continuously growing recognition of active
transport modes as crucial elements of urban
mobility – in places such as the Netherlands as
early as after the 1970s oil crisis – has led to an
accumulation of experience, testing, piloting
and evaluation, which now renders obsolete
the notion that every city needs to start from
scratch or needs to come up with their own best
approach. The first Pan-European Master Plan for
Cycling Promotion developed within THE PEP
Partnership for Cycling (Box 3), and adopted
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in May 2021 under the auspices of THE PEP
framework, is the first strategic plan at the panEuropean level to promote the development of
cycling policies at the pan-European, national and
local level (THE PEP, 2021). The European Union
(EU) guidelines for Sustainable Urban Mobility are
another instrument that supports local efforts
with approaches proven to be effective (Rupprecht
et al., 2019).
European readers are reminded that they do not
have to look far to find walking and cycling success
stories (Fig. 1). But at the same time, unexpected
places around the world are challenging Europe’s
legacy as the leader in the field of sustainable
transportation. To the readers beyond Europe and
around the globe, we hope this booklet provides
insights that inspire you to match and go beyond
what several European countries have achieved
for active transportation to date.
As we work towards resolving the challenges of
urban mobility, the oldest and most sustainable
travel modes – namely, walking and cycling and
their latest technological offspring, such as e-bikes
and other forms of micro-mobility – will play an
increasingly important role. This requires the
development of greater awareness and capacities
to effectively govern these developments,
so that their benefits can be maximized, and
any risks understood and properly managed.
An ever-growing body of science underpins the
gains society can reap in terms of transport, health
and environmental benefits, and planning practice
has accumulated a rich portfolio of measures
ready to be reapplied in every city.
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Fig. 1. Distribution of travel modes across European capital cities

Mode shares based on main transport mode used for the most frequent trip. Ranked by share of
active modes.

Source: Fiorello et al., 2016.
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Box 3
The Pan-European Master Plan for
Cycling Promotion

On 18 May 2021, in the context of the Fifth High-level Ministerial Meeting
on Transport, Health and Environment hosted by Austria, the countries of
the pan-European region adopted the Vienna Declaration and the first ever
Pan-European Master Plan for Cycling Promotion (THE PEP, 2021), calling for
countries to acknowledge cycling as an equal mode of transport and double
cycling in the region by 2030.
The Master Plan was developed by
THE PEP partnership on Cycling,
actively involving 28 Member States,
UNECE, WHO, the European Cyclists
Federation, the Confederation of the
European Bicycle Industry, as well
as external experts and several civil
society organizations. It is designed to
help national and local stakeholders
streamline efforts to promote cycling.
It contains seven key objectives to be
implemented by 2030:
significantly increase cycling in
every country;
develop and implement national cycling policies, plans, strategies and
programmes;
provide appropriate space in favour of active mobility;
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extend and improve cycling infrastructure;
significantly increase cyclists’ safety and reduce the number of fatalities
and serious injuries;
integrate cycling into health policies; and
integrate cycling and cycling infrastructure into land use and urban,
regional and transport infrastructure planning.
To help countries achieve these objectives, the Master Plan includes
33 recommendations for a broad promotion of cycling grouped under
11 policy areas.
The Master Plan is complemented
by a Toolbox of Action for Cycling
Promotion (THE PEP, 2021a). This
is a collection of good practices
on the implementation of the
recommendations identified in the
Master Plan, compiled and based on
experiences from the countries of the
Pan-European Region.
A decision was also made at the
High-level meeting to expand this
work through the development of a
pan-European master plan on walking,
which would include guidelines and
tools, and establish a pan-European
competence centre on active mobility to support capacity building, the sharing
of good practices and implementation initiatives.
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Establishing walking and
cycling in evidence-based
planning practice

Transport planning is very much about allocating
space and financial resources to various modes of
transport, which makes it inherently contentious.
In many cities, the historic prioritization of private
motorized traffic and public transport has led to
a marginalization of walking and cycling, which
many cities struggle to overcome to this day.
Efforts to realign priorities in transport planning
in favour of active transport modes often still face
stiff resistance. A car-centric paradigm, which
questions walking and cycling as viable modes of
transport, often categorically rejects impediments
on driving (and sometimes public transport).
Examples include the removal of vehicle travel
lanes and parking spots, or speed reductions.
Consequently, in some places, progress for
cycling has been driven almost entirely by
grassroots advocacy – often quite successfully,
but sometimes perhaps overly confrontational.
This compilation of evidence and practice-proven
policies and measures shows that simplistic
arguments, such as categorically questioning
the feasibility of cycling or walking, or refuting
the regulation of transport as an infringement
on consumers’ free choice, on the one side, or

portraying car-free cities as the only possible
future, on the other side, belong to the past.
Modern planning requires a much more pragmatic
and matter-of-fact approach, where the uni-modal
silos of the past are exchanged for collaborative
efforts rooted in evidence-based practice to
achieve policy goals. Policy goals, of course,
are subject to societal negotiation. Commonly
accepted policy goals centre around the need for
the reduction of carbon emissions; the importance
of health and quality of life; the value of an efficient
urban transport mix; or the prospect that cars will
play a role in the future in some shape or form.
Arguably, many would also agree that the carcentric planning of the past is not sustainable
environmentally or financially, nor with regards
to its use of precious urban space.
Nonetheless, there is still widespread reluctance
to push for more walking or cycling. Some argue
consumers should be free to make their own
choices. This overlooks the fact that, for many
people, current travel behaviour is not a free
choice without constraints and is therefore not
an optimized state of a free market of transport
options. Current transport patterns reflect
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how consumers weigh the advantages and
disadvantages of their current transport options,
which they get to choose from day by day, based
on current conditions, habits and beliefs (Götschi
et al., 2017). For one trip, the private car may be
better suited, while for another trip, walking may
be preferable. This is most obvious for the use
of public transport, where, if there is a lack of
access, this poses an insurmountable constraint
preventing people from using it. For walking
and cycling, such constraints are more subtle,
for example in the form of insufficient safety and
the lack of good infrastructure, many of which
are related to how cities historically prioritized
motorized transport.
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Transport policy should therefore create
conditions, parameters and circumstances
that allow people to make good, optimal travel
choices, resulting in a transport mix that is
aligned with societal goals (Box 4). Research has
produced a rich body of evidence that makes a
strong case for why the promotion of walking
and cycling aligns with key policy goals, namely
in the areas of urban transport, environmental
impacts, public health and overall prosperity, and
why promoting these modes improves consumers’
choices and is economically desirable. These are
reviewed in section 3.
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Several key factors of travel behaviour, such
as availability, access, cost, social norms,
convenience, attractiveness and safety, lay within
the realm of urban and transport planning, and
related policy areas. Promotion of walking and
cycling in its broadest sense therefore means
shifting these factors in favour of walking and
cycling. As a result, short-term results may often
appear modest. It is not possible to make walking
or cycling feasible everywhere overnight, or the
perfect option for every transport need. Instead,
successful and sustainable promotion is the sum
of many, often small improvements, each of which
makes walking and cycling a bit more appealing to
some people, for some trips, in some situations,

on some days. The degree of success of walking
and cycling promotion must be measured by the
cumulative result of such efforts. Thinking of the
promotion of walking and cycling as a continuous
endeavour, rather than a radical change, leaves
plenty of space for ambition. Broader policies,
more projects, and better integration will result
in faster progress. Research and practice have
identified several effective targets for such
improvements. This publication aims to facilitate
the transfer of such evidence into the urban and
transport planning practice. In section 4, we take
a systematic look at some of the most promising
approaches across a wide spectrum, from street
design to national policies.
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Box 4

Linking transport, health and
environmental goals to consistent
planning practice and design
in Copenhagen, Denmark

Copenhagen, Denmark, has built a coherent network of over 386 kilometres of
cycle tracks, and 64 kilometres of green cycle routes that have been placed in
natural surroundings and far from car traffic. Cycling is an important element
in the declared goal of making Copenhagen carbon-neutral by 2025, and
almost half of all daily trips to work or school in Copenhagen are done by bike.
On a strategic level, cycling in Copenhagen is supported through several
strategic policy papers. First and foremost is the Municipal Plan, which
states that the bicycle is the preferred mode of transport for Copenhageners.
The specific goals and measurables related to bringing cycling in the city to the
next level are contained in the city of Copenhagen’s Bicycle Strategy 2011–2025,
Good, better, best. The strategy functions as a visionary policy document that
links the underlying reasons behind promoting cycling – such as economic,
health, environmental and
quality of life – with concrete
decision-making, such as for
street design, street cleaning
and maintenance, car parking
provisions, public transport
planning, parks and open
space, and neighbourhood
renewal. Significant care and
attention are given to street
design, using both vertical and
©Ursula Bach/Municipality of Copenhagen
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horizontal cues and devices to support active travel. Interventions are chosen
from a mix of validated and constantly developing designs.
The secret of cycling in Copenhagen lies in its convenience. Cycling in
Copenhagen is comfortable, fast and safe, and when asked why they cycle,
more than half of Copenhageners say it is because it is the fastest method
of transportation. Cycle tracks, the main staple in Copenhagen’s cycle
infrastructure, have emerged to a gold standard for cycle route design. Found
alongside many main roads, they are tarmac paths segregated vertically, by
low curbs, from both cars on the roadway and pedestrians on the pavement.
Vertical cues are also used at side road junctions, maintaining a continuity
of level and priority for the cyclist; cars that are entering or exiting the side
road must cross the raised cycle path. This junction design often also involves
reducing road space for parked cars and increasing pedestrian quality with
seating and trees or shrubs. At major intersections, a diverse portfolio of other
measures is used to improve cyclist safety, including forward stop lines for
cyclists, blue lanes highlighted across intersections for cyclists, and advanced
green light phases for cyclists.
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3

Why walking and cycling
should be promoted

This section summarizes some of the most
compelling scientific support to promote walking

and cycling, while distinguishing impacts on
transport, the environment and health (Fig. 2).

3.1. Mobility: optimizing urban transport
Walking and cycling are space-efficient travel
modes – an aspect that is ever more important as
urban populations keep growing and transport
competes for increasingly scarce space. How much
space the individual traveller requires translates
sooner or later into how much space needs to be
allocated for roads and parking (Fig. 3). Some
studies have estimated that European cities
allocate one-fifth of their space to transport and
about half of that to cars (Gössling et al., 2016;
TransportShaker, 2018). Various publications
contrast the space requirements by mode, clearly
showing that cars require the most space and
pedestrians require the least, with public transport
similarly as efficient as walking. Findings for
cyclists are somewhat mixed, probably because
the density and speed of bicycle traffic, as well

as cycling infrastructure, vary across cities. For
example, while the Bicycle Plan for Amsterdam
(City of Amsterdam, 2017) estimates bicycle traffic
to be about 30 times more space-efficient than
driving, a micro-simulation based on values from
Copenhagen has bicycle space requirements at a
little more than half of those for driving (PTV Group
Traffic, 2016).
The extent to which a mode shift from car to more
space-efficient walking, biking and e-biking leads
to congestion relief is not well understood. While in
some cases there may be some merit to concerns
that allocating road space to bicycle infrastructure
may worsen car congestion in the short-term, it is
important to keep in mind the long-term increase
in transport utility from allocating road space to
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Fig. 2. Mapping out the benefits of walking and cycling
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Fig. 3. Space requirements by travel mode, as presented in
Amsterdam’s bicycle plan

Source: Department of traffic and public space of the city of Amsterdam, 2017.
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the most efficient modes. The European FLOW
project (Furthering Less congestion by creating
Opportunities for more Walking and cycling)
investigated 20 case studies of pedestrian and
cycling measures and found that congestion was
reduced in ten cases, no effect in eight cases, and a
slight increase in congestion in only two situations
(FLOW Project, 2016).
Similar considerations apply to parking space, and
in particular curb side space, which may be on
track to become the scarcest resource in cities. As
streets become more walkable, inviting spaces,
restaurants and cafes are eager to offer outdoor,
roadside dining. Ride-hail services are becoming
ever more popular, and steadily increasing
online trade translates to increased deliveries.
The parking-to-car ratio of European cities may
not be as excessive as in some American cities
(Scharnhorst, 2018), nonetheless the European
Parking Association estimated in 2013 that
there were 40 million regulated parking spots,
15 million of which were on streets, plus close to
two hundred million unregulated spots, compared
to about 250 million registered vehicles. Parking
space requirements for a single car, which carries
on average 1.3 passengers, are at least 10 times
higher than for a bicycle. Accommodating bicycle
access and parking, and providing attractive
pedestrian facilities, are successful strategies to
alleviate parking pressure in areas with scarce
parking supplies, such as shopping districts,
event venues and other locations that attract
large crowds, and are equally so across residential
neighbourhoods.
Road infrastructure costs by travel mode are
notoriously difficult to quantify, since road-using
modes are often lumped together (Schroten
et al., 2019a). But it is clear that lesser space
requirements and the low weights of active
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travel modes eventually translate into cheaper
infrastructure, which does not need to be built as
sturdily and suffers less from wear and tear than
that for motorized modes. Cost savings can further
be attributed to infrastructure that can be built
faster, delivering its benefits in a shorter period of
time and reducing the extensive inconvenience
created by major road or public transport
infrastructure projects, which can take several
years to complete.
Active modes are often considered slow. While
this certainly applies to walking, cycling in
contrast is highly time-competitive for a large
fraction of urban travel needs, in particular when
door-to-door time is considered, and in very
congested cities, where the average speed of trips
undertaken by car may be well below the average
of 12–15 km/h for cycling at a relaxed pace. This is
even more the case for e-biking (Box 5).
For some of what active modes lack in travel
speed, they can make up in travel time reliability,
which is a key indicator in congestion management
(Batley et al., 2019). It considers travellers needing
to factor in possible delays (e.g. due to congestion)
when determining their departure time for trips
that require timely arrival (e.g. to work). If travel
time is not reliable, gains from shorter travel time
are lost because they do not translate into later
departure times. Because walking and cycling are
not affected by congestion or similar variables,
cyclists and pedestrians do not need to factor in
extra time due to travel time variability.
Traffic safety is an important issue for walking
and cycling. The health risks for pedestrians and
cyclists resulting from crashes are discussed
further below. However, an indirect effect
of promoting walking and cycling is worth
mentioning here. Research has shown that
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transport systems that are safer for active
travel modes are safer for all transport users,
presumably because walking- and cycling-friendly
street designs result in reduced driving speeds
(Marshall and Ferenchak, 2019).
Walking, and increasingly cycling, create key
synergies with efficient public transport systems
(Buehler et al., 2017; Tønnesen et al., 2020). How
attractive the access paths to public transport
are, how convenient the storing of bicycles is
at public transport stations, and whether there
are good possibilities to carry bicycles on public
transport (e.g. metro and urban/regional rail) are
important determinants of the overall appeal of
public transport. Conversely, it is important for
pedestrians, and to a lesser degree, cyclists, to be
able to rely on public transport for trips that do
not favour active travel, or during adverse weather
conditions.
Walking- and cycling-friendly transport systems
also lessen the pressure for urban residents to
own their own car, a trend that is being enforced

by the rise of car-sharing and ride-hailing systems,
and particularly noticeable among younger city
dwellers (Nicola and Behrmann, 2018).
Finally, cycling in particular has been shown to
provide a resilient alternative for times when other
modes fail to reliably perform, be it because of
congestion due to road closures, public transport
reaching its capacity, or during more extraordinary
times of crises, as for example during the COVID-19
pandemic, when riding in public transport was not
considered safe.
However, urban transport is more than just
transport. While transport has always been
recognized as a means of access to necessities and
opportunities, and hence essential for economic
prosperity, for too long its environmental and
health impacts remained secondary thoughts.
As a more holistic take on sustainable urban
living takes hold, the emission-free and healthpromoting nature of active travel modes provides
a tremendous boost to their benefit-cost balance.
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Box 5
E-bikes: an emerging healthy and
sustainable mode of transport

Electrically assisted bicycles (e-bikes, or pedelecs) have become increasingly
popular in the past decade. In many European countries, e-bikes represent one
of the fastest growing transportation industries, with sales in Germany in 2018
accounting for 23.5% of all bikes sold, while more than half of the adult bikes
sold in the Netherlands in 2018 were electric (Cooper, Page and Bourne, 2020).
In addition to increased popularity, the evidence suggests that the personal
use of e-bikes is associated with a reduction in motorized vehicle use,
favouring both health and the environment, by increasing levels of physical
activity and decreasing traffic noise, greenhouse gas emissions and urban air
pollution (Bourne et al., 2020).
In 17 studies assessing the health benefits associated with e-biking, it was
found that the use of e-bikes can contribute to meeting physical activity
recommendations and increasing physical fitness (Bourne et al., 2018).
For those with health
conditions, such as obesity
or orthopaedic diseases, who
may particularly benefit from
physical activity but often
find it difficult, e-biking
may be an important way
to become more regularly
active (Cooper et al., 2018;
Basel, Switzerland. E-bikes offer advantages in terms of speed and
carrying capacity, while maintaining the requirement to pedal.
©Rue de l’Avenir
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Cooper, Page and Bourne, 2020). E-bikes also have the potential to re-engage
older adults with cycling and provide an opportunity to increase physical
activity and engagement with the outdoor environment, which can have a
positive impact on their well-being (Leyland et al., 2019).
In addition, e-bikes have proved to be an attractive and acceptable option
for people living in hilly places, having a long commute and/or not feeling fit
enough to cycle very far or at all because they make cycling easier, requiring
less effort to ride. The use of e-bikes could, therefore, address commonly
reported barriers to active travel, such as the distance people must travel, lack
of time, hilly terrain, and the undesirability of being out of breath or sweaty
when arriving at a destination (de Geus et al., 2008).
Examining the impact of e-bike use on other travel modes, it has been found
that the uptake of e-cycling substitutes not only for conventional cycling,
but also quite substantially for private car and public transport journeys; the
proportion of car journeys substituted after people bought e-bikes ranged
from 20% to as high as 86% (Bourne et al., 2020), potentially reducing both
motor vehicle congestion and air pollution. Life cycle analyses demonstrate
that e-bikes are more energy efficient and less polluting than conventionally
powered motor vehicles and public transport systems (Weiss et al., 2015).
The impact of the e-bike on travel behaviour is largely influenced by the
primary mode of travel prior to the introduction of the e-bike. Specifically, in
Antwerp e-bikes primarily substituted for conventional bike journeys (34%)
and private car journeys (38%), while in Zurich the e-bike primarily substituted
for public transport journeys (22%) (Castro et al., 2019).
The large-scale adoption of e-bikes can therefore decrease urban air
pollution when substituting for conventionally powered cars and demand
for infrastructure when substituting for passenger cars.
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Box 5 (contd)
While physical activity benefits could be reduced if e-bikes substitute for
conventional bicycle use (Weiss et al., 2015), evidence suggests that e-cyclists
compensate the ease from electric-assist by riding further and more often
(Castro et al., 2019).
The particular appeal of e-bikes to elderly riders highlights the importance
of safety considerations. Crash risks can be higher for e-bikes than
conventional bikes, although the exact magnitude and reasons for this are
not sufficiently understood. Swiss data suggests a doubling of risk in older age
groups, whereas the risk in younger adults is comparable to cycling (Fig. 4)
(Uhr and Hertach, 2017). Safety factors of relevance are the higher speeds and
greater weight of e-bikes, while demographic factors such as age, risk-taking
behaviour, and fragility make comparisons difficult. Safety policies should
be of high priority in light of the popularity of these new modes; examples
include the provision of adequate cycling infrastructure; introduction of 30
km/h speed limits on streets and enforcement of traffic laws. These should
be complemented with encouraging helmet wearing and requiring them for
fast e-bikes that can reach speeds of up to 45 km/h, similar to requirements
for motorbikes.
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3.2. Environment: zero emissions for real
Transport-related carbon emissions per person
in Europe are about twice the global average, and
despite increased reduction efforts, transport
emissions on average have basically remained the
same for the past decade from 2010–2019 (SLOCAT
Partnership, 2021).
In contrast to electric cars, which remain to
a large extent powered by energy from fossil
fuels, active transportation modes are basically
carbon neutral (Brand et al., 2021a; Neves and
Brand, 2019) (Box 6).
When comparing the life cycle emissions of carbon
dioxide of each travel mode, taking into account
the carbon generated by making the vehicle,
fuelling it and disposing of it, empirical research
suggests that emissions per kilometre are at least
30 times lower for cycling than driving a fossil fuel
car, and about ten times lower than driving an
electric one (Brand et al., 2021b).
Cars are responsible for approximately 12% of
Europe’s greenhouse gas emissions (Haas and

Sander, 2020). In contrast to other sectors,
transport emissions have been increasing until
recently (European Commission, 2016), as car
manufacturers have been sluggish in increasing
fuel efficiency and adopting new technologies,
and the limited gains in fuel efficiency have been
compensated by increased travel and vehicle
weight with the growth in ownership of Sports
Utility Vehicles.
To achieve ambitious greenhouse gas reduction
goals (European Commission, 2019), a broad set
of transport policies will be required, including
shifting some travel to active modes. Particularly
promising in this regard is the rise in e-bikes,
which thanks to their increased range bare the
potential to substitute for a sizable fraction of
urban car trips (Bigazzi and Wong, 2020). Walking
and cycling do not cause any tailpipe emissions,
sparing people from exposure to harmful air
pollutants (Castro, Künzli and Götschi, 2017). The
same is true for traffic noise, which has also been
linked to health (Babisch, 2014).
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Box 6

Active travel can contribute to tackling
the climate emergency

Globally only one in every 50 new cars (International Energy Agency, 2020)
were fully electric in 2020, while in the United Kingdom, it was one in 14;
increasing to 1 in 6 by 2022 (Lilly, 2021). However, even if all new cars were
electric from now on, it would still take 15 to 20 years (Keith, Houston and
Naumov, 2019) to replace the world’s fossil fuel car fleet. As such, the emission
savings from replacing all those internal combustion engines with zero-carbon
alternatives will not feed in fast enough (Creutzig et al., 2018) to make the
necessary difference in the time we can spare, which is the next five years
(Forster, 2020). Tackling the climate and air pollution crises requires curbing all
motorized transport, particularly private cars, as quickly as possible. Focusing
solely on electric vehicles is actually slowing down the race to zero emissions
(United Nations Framework Convention on Climate Change, 2021).
This is partly because electric cars are not truly zero-carbon (EEA, 2020)
and will not solve all the problems associated with car-dependent lifestyles
(International Transport Forum, Organisation for Economic Co-operation and
Development, 2021), such as social inequity, traffic congestion, road deaths
and some aspects of local air pollution. One way to reduce transport emissions
relatively quickly, and potentially globally (Cuenot, Fulton and Staub, 2012),
is therefore to swap car journeys for cycling, e-biking and walking.
But how much carbon can active travel save daily? And what is its role in
reducing emissions from transport overall?
Addressing the first question, it has been shown time and again that
people who walk or cycle have lower carbon footprints from all daily travel,
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which may include car trips to the supermarket or rail trips to work, including
in cities where many people are already doing this. Even though some walking
and cycling happens on top of motorized journeys instead of replacing
them, more people switching to active travel would equate to lower carbon
emissions from transport on a daily and trip-by-trip basis.
Over a two-year period, empirical research conducted with thousands of urban
dwellers in seven European cities revealed that people who cycled daily had
84% lower carbon emissions from all their daily travel than those who did
not. The research also found that the average person who shifted from using
a car to a bike, for just one day a week, cut their carbon footprint by 3.2 kg of
carbon dioxide. This is equivalent to the emissions from driving a car for 10 km,
eating a serving of lamb or chocolate (Stylianou, Guibourg and Briggs, 2019),
or sending 800 emails (Griffiths, 2020).
With regards to the second question, it has been shown (Brand et al., 2021a)
in longitudinal studies that urban residents who switched from driving to
cycling for just one trip per day reduced their carbon footprint by about half
a tonne of carbon dioxide over the course of a year and saved the equivalent
emissions of a one-way flight (EEA, 2020) from London to New York. If just one
in five urban residents permanently changed their travel behaviour in this way
over the next few years, it would cut emissions from all car travel in Europe by
about 8% (Brand et al., 2021a).
A mode shift from car to active travel is possible for trips up to 16 km in
length. Such trips are responsible for 40% of carbon emissions from cars.
So, even if not all car trips could be substituted by active travel, the potential
for decreasing emissions is considerable.
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3.3. Health: major benefits, and some risks
For decades, transport-related health
considerations mainly focussed on the adverse
effects of road safety, air pollution and noise
(Davis, 2005; Litman, 2013). With the re-emergence
of active travel modes as serious proponents in
the transport discourse, the transport and health
paradigm had to be expanded to include benefits
from physical exercise (Dora, 1999; Dora, Phillips
and WHO Regional Office for Europe, 2000;
Litman, 2013). In the following sections, the health
impacts of walking and cycling are reviewed along
the most important impact pathways (Fig. 4).
Box 7 presents a glossary of public health
terminology used throughout this section.

Physical activity

WHO recommends at least 150 minutes of
moderate-intensity physical activity per week for
adults, and children should be active on average
for at least one hour per day (World Health
Organization, 2020a). In Europe, almost one out of
four European adults, and four out of five schoolgoing adolescents, are not sufficiently active
(Guthold et al., 2018, 2020). The annual number
of deaths caused by insufficient physical activity
globally has been estimated anywhere between
one to six million (Lee et al., 2012; Lim et al., 2012;
Lancet GBD, 2020), and the annual number of
premature deaths prevented by sufficient physical
activity globally was estimated at four million
(Strain et al., 2020). WHO estimates that physical
inactivity causes about one million deaths each
year in the WHO European Region alone (World
Health Organization, 2009).
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Physical activity is an important determinant
of health. Physiologists distinguish between
moderate-intensity physical activity – between
three and less than six METs, which includes
activities such as gardening, dancing or brisk
walking – and vigorous-intensity physical activity,
with 6 or more METs, which includes activities
such as fast swimming or running. A vast body of
epidemiologic literature has associated moderateintensity physical activity with risk reduction for
a large number of health outcomes including allcause mortality, cardiovascular disease, several
types of cancer, type 2 diabetes, dementia,
depression, and others (2018 Physical Activity
Guidelines Advisory Committee, 2018). The
beneficial effect of physical activity on mortality
risk has been recognized for a long time and it may
be the most studied and best understood health
outcome associated with physical activity. But in
its relevance for public health, it should be thought
of as the tip of a spear. Similar mechanisms that
lead to extended duration of life due to regular,
long-term physical activity also reduce the risks
for getting diseases earlier in life. The benefits
of physical activity therefore equally manifest in
longer life and improved quality of life, a concept
captured in the measures of disability-adjusted
life years (DALYs) and quality-adjusted life years
(QALYs), both of which are considered to be more
comprehensive for quantifying health benefits
than just mortality.
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Fig. 4. Health benefits of walking and cycling
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Box 7
Glossary of public health terminology

To grasp the relationship between transport and health, it is helpful to
introduce a few key concepts and terms from health science, which includes
public health and epidemiology.
Public health is concerned with health at the population level, in contrast
to a doctor, who is concerned with the health of individual patients. While
individual health varies dramatically from person to person, there are
nonetheless many factors that can be generalized and that will hold true
at the population level, which is what the discipline of epidemiology is
concerned with.
To judge the public health relevance of a risk factor, one needs to consider
how healthy or unhealthy it is, and how many people are affected by
it, for example through exposure to a source of pollution or a certain
behaviour. Epidemiologists will distinguish generalizable health effects
of a risk factor and specific health impacts, or the burden that a risk
factor causes in a specific population. These can be either beneficial or
detrimental.
Health effects are sometimes referred to as health outcomes or health
responses. They can be harmful or beneficial.
Health effects depend on the dose, or amount of exposure to a risk factor.
A higher dose leads to a stronger effect. But a dose-response relationship
does not always have to be linear. In other words, the same increase in
dose or exposure may result in a different effect size, depending on the
starting level, or baseline.
Pathways refer to how health effects in the human body come to be, such
as along which exposure, physiological or impact pathways.
Metabolic equivalent of task (MET) is a measure for the intensity of
physical activity.
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Other beneficial effects predominantly affect
overall quality of life, such as reduced risk of
excessive weight gain, feelings of anxiety and
depression, and improved sleep (2018 Physical
Activity Guidelines Advisory Committee, 2018).
And beyond direct disease prevention, physical
activity has been linked to bone strength,
improved cognitive and physical function, and
reduced risk of injury associated with falls among
the elderly. More recent research suggests that
physical activity may be beneficial for school-age
academic achievement (Barbosa et al., 2020),
which provides further grounds to invest in safe
routes to walk and bike to school. Research related
to commuters suggests that active commuting has
a positive effect on work performance and sick
leave (Ma and Ye, 2019; Hendriksen et al., 2010;
Mytton, Panter and Ogilvie, 2015). More recently,
research has also confirmed benefits of even only
light intensity activity, and independent harms
related to excessive sitting time (2018 Physical
Activity Guidelines Advisory Committee, 2018).
To achieve such benefits, physical activity does
not necessarily have to be high-intensity, as
would typically be the case with sports and some
modes of exercise. Moderate-intensity activity,
such as from walking or cycling, is sufficient.
Walking is typically less intense, at 4 METs, than
cycling, at 6.8 METs; and e-biking is somewhere
in-between, at roughly around 5 METs (Castro
et al., 2019). More importantly, the activity must
occur somewhat regularly and over the longterm. The benefits of physical activity follow a
non-linear dose-response curve (Fig. 5). As levels
of physical activity increase (horizontal axis)
the resulting health benefits increase (vertical
axis). The strongest benefits occur in inactive, or
barely active people that manage to add some
activity to their daily routines. With higher activity
levels, benefits still increase, but less strongly.

People who achieve the minimum level of WHO’s
recommendation of 150 minutes of moderateintensity physical activity per week attain at least
70% of potential benefits, but there is no harm
from being even more active. Equally, there is
no minimum threshold that needs to be reached
before physical activity becomes beneficial, which
practically means that every amount of activity
counts and is better than nothing (2018 Physical
Activity Guidelines Advisory Committee, 2018).
It is exactly these characteristics of the healthenhancing nature of physical activity – the
requirement of having only moderate intensity,
the need for regular activity, and the benefits
already had at low levels of activity – which
make active travel, such as walking and cycling,
perfectly suited as a source of physical activity.
Numerous studies show that active travel
translates into higher overall levels of physical
activity. Thus, walking and cycling do not merely
substitute for other forms of exercise, but rather,
at least in part, replace passive forms of transport
(Aldred, Woodcock and Goodman, 2021; Buehler,
Pucher and Bauman, 2020; Goodman, Sahlqvist
and Ogilvie, 2014; Götschi and Hadden Loh, 2017;
Mäki-Opas et al., 2016; Raser et al., 2018; Sahlqvist
et al., 2013). The same appears to be true for
e-biking (Castro et al., 2019).
There are also a sizable number of studies that
specifically investigated the effects of walking and
cycling directly on health, rather than studying
physical activity in general (Dinu et al., 2019;
Kelly et al., 2014; Zhao et al., 2021). Walking 30
minutes or cycling 20 minutes on most days
reduces mortality risk by at least 10% (Kelly et al.,
2014) and possibly even more for cycling (Dinu
et al., 2019; Zhao et al., 2021). Active commuting
is associated with about a 10% decrease in risk
for cardiovascular disease (Dinu et al., 2019;
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Fig. 5. Key facts about the dose-response relationship between
physical activity and health benefits
Health benefits (vertical axis) increase as physical activity (horizontal axis) increases.

Source: adapted from 2018 Physical Activity Guidelines Advisory Committee, 2018.

Hamer and Chida, 2008) and a 30% decrease in
type 2 diabetes risk (Dinu et al., 2019). Cancerrelated mortality is 30% lower among bike
commuters (Dinu et al., 2019).
Counter to the general notion, the evidence
for weight loss from physical activity is scarce.
However, there is substantial evidence that
shows physical activity, including from active
travel, prevents excessive weight gain, supports
maintenance of healthy weight, and prevents
obesity (2018 Physical Activity Guidelines Advisory
Committee, 2018; Brown et al., 2017; Dons et al.,
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2018; Wanner et al., 2012). Obesity, on the other
hand, has been identified as a barrier to cycling
(Kroesen and De Vos, 2020) although this hurdle
is being substantially attenuated with the ascent
of electric-assist bikes (Rérat, 2021).

Injury risk from falls and
collisions

Injury risk is the biggest and quite possibly the only
real concern for active travel, and in particular, for
cycling. The likelihood of getting injured while
walking or cycling is very small, but crashes (i.e.
collisions and falls) can cause great harm, and
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unsafe traffic conditions are intimidating. Traffic
safety therefore plays a key role in the promotion
of active travel. This section provides an overview
of what is known about risks of crashes for active
travel and puts some of the data in perspective.
Many safety-relevant aspects are further
addressed in the section on how to promote
walking and cycling (Section 4). Box 8 presents a
glossary on traffic safety related terminology used
throughout this section.
Health impact assessments show that the societal
impacts of traffic crashes involving cyclists and
pedestrians are typically outweighed by the
benefits from physical activity (Doorley, Pakrashi
and Ghosh, 2015; Mueller et al., 2015), but they
can cause tremendous suffering to the individuals
hurt, or worse, fatality. Worldwide, around 270 000
pedestrians and 40 000 cyclists die in traffic every
year. Injury data are less reliable but estimates for
pedestrians are in the range of 12 million (World
Health Organization, 2018), whereas for cyclists
there are no consistent estimates available (World

Health Organization, 2020b). In the WHO European
Region, 84 000 people die from road injuries
annually, including over 20 000 pedestrians
and over 3000 cyclists (WHO Regional Office for
Europe, 2015, 2016). While traffic fatalities have
declined steadily over the past decade, fatalities of
pedestrians and cyclists have stagnated in recent
years. Pedestrians and cyclists are vulnerable
road users. Consistently, pedestrians and cyclists
make up a disproportionate share of road victims
compared to their share of distance travelled.
Crash risks per distance travelled can be 10 to 20
times higher for pedestrians and cyclists than for
driving or public transport (Fig. 6) (Department
for Transport, 2019; Feleke et al., 2018), whereas
the discrepancy is reduced to about two to three
times higher when the rates are expressed per time
travelled (Feleke et al., 2018). Perceived lack of
safety also poses a serious hurdle for more people
to take up active travel, especially for cycling,
which causes indirect harm through self-imposed
inactivity (Porter et al., 2020).
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Box 8
Glossary of traffic safety terminology

To grasp the safety risk associated with active travel modes, it is helpful to
introduce some key concepts from safety research.
Crash types may be distinguished by various categories, such as: collision
type (e.g. falls, or collisions with objects (e.g. single vehicle crash),
between vehicles, or between vehicles and pedestrians); severity of the
resulting injury (e.g. slight, moderate, severe, fatal); and by who is at fault
of causing the crash.
Absolute numbers of crashes provide insight on the overall magnitude of
a safety problem (e.g. number of cyclists injured at a specific intersection
in the past 5 years), whereas crash rates provide a relative estimate for
how dangerous or risky an activity or location is.
Crash rates relate the number of incidents (i.e. crashes) to a corresponding
exposure (i.e. the volume of traffic that led to the incidents). Understanding
the corresponding exposure is key to understanding the meaning of a
crash rate (Götschi, Garrard and Giles-Corti, 2015).
Data on the road safety of active travel modes are limited. Commonly
available statistics relate crashes to the population size of a country or
region, while more informative rates, which relate the number of crashes
to the actually travelled distance by walking or cycling (i.e. exposureadjusted crash rates), are only rarely available (Castro, Kahlmeier and
Götschi, 2018).
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Fig. 6. Fatality rates for vulnerable road users in the
United Kingdom, 2019

While the odds of dying in traffic are generally small, at approximately 1 pedestrian death per 45 million
km of walking in the United Kingdom, crash risks are substantially higher for vulnerable road users –
approximately 20 times higher for active travel, compared to driving.

Source: Department for Transport, 2019.
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The magnitude of crash rates for walking and
cycling are not inherently linked to these modes,
but depend heavily on local circumstances, such
as traffic conditions and quality of infrastructure,
as comparisons across countries show. Although
such comparisons are challenging due to data
comparability, a number of studies show variations
of rates that are several times lower between the
safest and the least safe locations. In a comparison
between European countries (Castro, Kahlmeier
and Götschi, 2018), rates for fatal cycling crashes
were lowest for the Netherlands, Denmark and
Norway – rates that were less than half of those
in countries such as France, Austria and Belgium,
and five times lower than in Italy. For walking,
fatal crash rates were lowest in Norway, the
Netherlands and Switzerland, while rates four
to five times higher than these were observed
in France, Austria and Italy (see Fig. 7). For many
countries with less reliable data, rates appeared
to be dramatically higher.
The variance across countries clearly
demonstrates that traffic safety is a result of
how countries choose to design their transport
networks, regulate traffic and protect vulnerable
road users. Comparing crash rates to levels
of active travel also clearly demonstrates the
strong relation between safety and higher levels
of walking and cycling (Fig. 7). This has been
observed consistently and is often referred to
somewhat misleadingly as safety in numbers
(Bhatia and Wier, 2011; Carlson et al., 2019; Elvik,
2009; Fyhri et al., 2017; Gotschi, 2011; Götschi,
Garrard and Giles-Corti, 2015; Jacobsen, 2003;
Yao and Loo, 2016). While some have attributed
this pattern to factors such as safer interactions
between drivers and vulnerable road users, due
to a familiarity with and expectation to encounter
pedestrians and cyclists, among other behavioural
factors, others have emphasized the importance of
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improving traffic safety in the first place, typically
through regulation and infrastructure measures,
to achieve higher numbers of active transport use
(Bhatia and Wier, 2011; Götschi, Garrard and GilesCorti, 2015).
Injury risks are considerably more difficult to
compare because reporting is less standardized
and underreporting is a concern, especially for
light injuries. According to various sources, for
every cyclist death there are around 30–50 severe
cyclist injuries and 100 to 300 light injuries
(ASTRA, 2021; Buehler and Pucher, 2017; Pucher
and Buehler, 2012). Walking tends to skew a bit
less towards light injuries, because falls are less
frequent and less impactful than for bikes (ASTRA,
2021; Buehler and Pucher, 2017).
Aside from these relative comparisons, it is
important to recognize that all in all, walking
and cycling crashes are rare. In Europe it takes
anywhere between 20 to over 100 million
kilometres of cycling for a fatal crash to occur
(Castro, Kahlmeier and Götschi, 2018). A study
across seven European cities estimated cycling
crashes (incl. those without injury) to occur every
725 hours of cycling, with the highest rates in
London (1 crash per 450 hours) and the lowest in
the small Swedish city of Örebro (1 crash every
3000 hours) (Branion-Calles et al., 2020).
The crash risks of e-bikes remain an understudied
topic. Greater speeds and vehicle weight and the
popularity of e-bikes among older people raise
concerns about crash severity. However, the older
age of riders associated with more prudent riding
styles may counteract some of these effects. E-bike
crashes have seen dramatic increases in the past
years, but so have e-bike sales. To assess crash
rates reliably, data on both incidents and the
underlying volume of riding need to be collected
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Fig. 7. Rates of fatal cycling and walking crashes (per 100 million km)
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Source: Castro, Kahlmeier and Götschi, 2018.

separately, which is not done routinely in most
countries. Switzerland introduced the separate
collection of e-bike usage data in their travel
survey in 2015. Combined with crash statistics,
the data suggest that the risk with an e-bike
compared to a conventional bicycle is seven
times higher for a fatal crash and two times higher
for severe and light injuries (calculations based on:
Bundesamt für Statistik, 2015, 2017). Some of this

difference may be attributable to lower fitness or
the increased vulnerability of elderly e-bike users
(Schepers et al., 2020). The data also clearly shows
the greater popularity of e-bikes among older
age groups as compared to conventional cycling
(Fig. 8). This highlights the need to encompass
safety, age-friendliness and user-friendliness as
criteria into the promotion of walking and cycling
for diverse groups.
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Fig. 8. Relative risks of severe injuries from e-bikes and bicycles in
Switzerland

Swiss data combining road crash registry and travel survey data illustrates increased risks of e-biking
compared to cycling, and increased injury risk with age. Compared to cycling, e-bike injuries are much
more common in older age groups.

Source: adapted from Uhr and Hertach, 2017.
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Research has identified numerous factors that
affect the crash risks of cyclists and pedestrians,
including traffic volume and speed, and the
presence of heavy-duty vehicles; road user
behaviours, such as distracted driving, alcohol
consumption and disobeying traffic laws; weather
and light conditions; and infrastructure designs
that invite or prevent conflicts (Schepers et
al., 2014). The risk for injury severity increases with
the age of victims, speed of vehicles involved, and
cyclists not wearing helmets (Zahabi et al., 2011).
As such, safety improvement measures should
target multiple structural levels, from individual
education to infrastructure design and traffic
regulation (see section 4).

Air pollution

Two aspects of exposure to air pollution are of
interest in the context of active travel. First are
concerns that pedestrians and cyclists are exposed
to air pollution on their routes. Second, shifting
urban travel to walking and cycling can reduce air
pollution emissions and result in reduced health
risks for urban populations.
The concerns about air pollution for walking
and cycling are rooted in two factors. First,
increased ventilation rates due to the physical
effort that comes with active travel lead to higher
pollution intake. Second, compared to staying
at home or using another mode of transport,
walking and cycling may occur in areas of
higher pollution, which is of particular concern
as traffic-related air pollution is considered
potentially more harmful than pollution from
other sources (Matz et al., 2019).

Under normal conditions, compared to when
they are at rest, pedestrians inhale about twice
as much pollution and cyclists about four times
as much; under extreme conditions, during peak
effort, ventilation rates may be raised dramatically
(Johnson, 2002). Air pollution concentrations are
higher in traffic compared to, for example, at
home or background levels. Drivers tend to be
exposed to the highest concentrations, at around
2.5 times that of background concentrations,
while cyclists face two times and pedestrians
face about 1.5 times higher levels, large local
variations notwithstanding (Götschi et al., 2020;
Kahlmeier, Castro and Brand, 2017; de Nazelle,
Bode and Orjuela, 2017; WHO Regional Office for
Europe, 2020).
Health impact assessments comparing long-term
harms from air pollution to long-term benefits
from physical activity suggest that benefits
outweigh harms even under extreme conditions,
such as pollution levels over 100 μg PM2.5 (Fine
particulate matter of median diameter of 2.5μm)
or several hours of daily cycling (Mueller et al.,
2015; Tainio et al., 2016) (Fig. 9). However, the
same may not be true for short-term effects,
such as the exacerbation of asthma and other
respiratory symptoms. It is therefore prudent
for active travellers to avoid high pollution areas
as much as possible, and for planners to design
pedestrian and cycling networks separated from
heavy traffic (World Health Organization, 2020c).
High air pollution levels also deter people from
being physically active (Giallouros et al., 2020;
Tainio et al., 2021).
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Fig. 9. Comparing physical activity benefits against harms from air
pollution exposure while cycling

Plotting air pollution concentration (vertical axis) against average daily cycling time (horizontal axis),
one can compare physical activity benefits against harms from air pollution exposure while cycling. Air
pollution/cycling time combinations which fall below the line yield net benefits in terms of mortality risk,
while for combinations above the line, such as high levels of pollution and/or high levels of cycling, the
harms from air pollution outweigh physical activity benefits. In 99% of major cities worldwide, an average
of 100 minutes of daily cycling is beneficial for health. In most cities, one could ride more than 5 hours per
day without having air pollution negate the benefits from physical activity.

Source: Tainio et al., 2016.
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There is no research directly linking shifts to
walking or cycling to reduced air pollution levels
and the resulting health effects in the general
population. Such studies are challenging because
the effects of active transport policies are often too
small, or accompanied by other measures (Castro,
Künzli and Götschi, 2017), to be reliably identified,
and health effects take time to manifest. Instead,
indirect scenario calculations combine observed
or anticipated emission reductions scenarios
with atmospheric science (Pisoni, Thunis and
Clappier, 2019) and epidemiologic findings
(World Health Organization, 2014) to calculate
expected impacts. Most studies have shown small
impacts on general population health (Mueller et
al., 2015), although more ambitious mode shift
scenarios indicate that gains in population level
health through air quality improvements could be
substantial (Grabow et al., 2011; de Hartog et al.,
2010; Johansson et al., 2017).

Other health impacts

Other impacts fall into the domains of quality
of life and well-being, and other health benefits
that are more difficult to quantify. A number of
studies have reported that active commuters have
higher mental well-being scores (Avila-Palencia
et al., 2017) and lower absence from work due to
sickness (Box 9), but traffic safety can add stress
for cyclists (Ma and Ye, 2019; Mytton et al., 2015;
Singleton, 2019). Walking to school has been
associated with positive cognitive development
in school children (Ruiz-Hermosa et al, 2019).
However, in countries with low walking and cycling
levels, pedestrians and cyclists can be at higher
risk of becoming victims of crimes (Appleyard and
Ferrel, 2017).
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Box 9
Active commuting: a strategy to
enhance work performance and
productivity

Active commuting, namely travel to work by walking or cycling, has been
recommended as a practical way of incorporating more physical activity into
daily life (Audrey, Procter and Cooper, 2014; Petrunoff, Rissel and Wen, 2016),
especially for people who find prioritizing exercise difficult. There is a strong
association between cycling to work and health outcomes. The evidence
shows that cycle commuters have considerably lower health risks (Dinu et al.
2019). A major cohort study found as much as a 40% lower risk of dying from
cancer and a 52% lower risk of dying from heart disease compared to those
commuting by car or public transport (Celis-Morales et al., 2017). They also
have a 46% lower risk of developing heart disease and a 45% lower risk of
developing cancer at all (Celis-Morales et al., 2017).
In addition to well-documented benefits for the physical health of employees,
active commuting, and in particular cycling, may also enhance job
performance, contributing to economic benefits to employers and society
(Ma and Ye, 2019). Recent evidence suggests that those who walk or cycle
to work have better self‐reported work performance than public transport
and car commuters (Ma and Ye, 2019). This can be explained by the proven
positive effects of physical activity on brain function and cognition, which
are closely related to performance (Hillman, Erickson and Kramer, 2008).
Low physical activity, on the other hand, can lead to obesity and related
chronic diseases, significantly reducing workforce participation and increasing
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Box 9 (contd)
absenteeism. Mental stress associated with commuting may further affect
work performance (Ma and Ye, 2021).
A study involving over 1000 Dutch employees examined the association
between commuter cycling and all-cause sickness absence. It demonstrated
that regular cyclists had significantly lower rates of absenteeism due to
sickness than non-cyclists. The more often employees cycled to work and
the longer the distance travelled, the less they reported being sick (Hendriksen
et al., 2010).
Given the significant benefits of walking and cycling to work, employers
should consider promoting active commuting as part of their overall strategies
for improving job performance. This can be done, for example, by providing
safe bike parking and showers at work (Ma and Ye, 2021), providing financial
incentives to give up car parking spaces, or by subsidizing the purchase of
bicycles or e-bikes (Melendez, 2021). Policy implications include specific
budget allocations to implement cycling policies and more investments in
transport infrastructure
that supports active
travel to work.

Bike commuters in Ghent, Belgium.
© Rue de l’Avenir
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3.4. Liveability and economic vitality

Several impacts from walking and cycling are
less tangible than those on transport and health.
Economic aspects include attractive business
districts and shopping areas, increases in real
estate value, or a city’s ability to attract a young,
well-educated workforce and therefore prospering
businesses (Badawi, Maclean and Mason, 2018).
Pedestrians and cyclists appear to be better
customers for small businesses, presumably
because it’s easier for them to spontaneously
make additional stops than for drivers. Studies
have shown that they spend more money on
average than drivers (Badger, 2012; Reid, 2018;
Transport for London, 2018). Although often
confronted with initial opposition, the removal
of parking spaces and banning of cars to create
pedestrian zones have beneficial impacts on the
sales figures of restaurants and businesses (Jaffe,
2015; New York City Department of Transportation,
2013; Sustrans, 2020; Szarata et al., 2017).
Real estate in the vicinity of good walking and
cycling infrastructure increases in value (Choi, Park
and Dewald, 2021; Conrow, Mooney and Wentz,
2021; Li, Joh and Board, 2016; Lieske et al., 2021).
This has raised concerns of gentrification and
inequity, which should be addressed early in the
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planning process (Flanagan, Lachapelle and ElGeneidy, 2016; McNeil et al., 2018; Torres-Barragan,
Cottrill and Beecroft, 2020). Tourism in cities and
beyond benefits from pedestrian- and cyclingfriendly environments. Bikeshare schemes and
bike rentals have gained tremendous popularity
among tourists as a convenient means to explore
cities, and likewise, cities have recognized the
potential of bikeshare schemes to accommodate
sightseeing-related traffic sustainably (Bardi et al.,
2019; Buning and Lulla, 2021; Chen and Huang,
2021; Nilsson, 2019).
Walking and cycling are also highly affordable
and are hence an equitable means of transport,
providing access for the vast majority of the
population, especially when supported by safe
and comfortable infrastructure (Gössling and
Choi, 2015; Lee, Sener and Jones, 2017; Smith
et al., 2017). A pedestrian- and cyclist-friendly
public realm provides a low-stress environment
which bolsters social cohesion. Furthermore,
bicycle- and pedestrian-friendly cities are more
resilient to catastrophic disruptions to their
motorized transport systems, offering their
citizens viable alternatives when coping with the
travel impediments posed by pandemics, natural
disasters or security threats.
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3.5. Putting impacts into perspective
The diverse spectrum of beneficial impacts
from walking and cycling, as well as some risks
associated with walking and cycling in unhealthy
and unsafe conditions, call for attempts to draw
a comprehensive bottom line. From the previous
sections it is obvious that there are substantial
benefits from active travel modes, but what is
their magnitude, do they make a difference, are
they worth the investments, and do they outweigh
the risks?
These and similar questions are addressed
by impact assessments, comparative risk
assessments, transport appraisals, cost-benefit
studies, similar efforts (Brown et al., 2016;
Götschi et al., 2020; Krizek, 2018; Mueller et
al., 2015; Mulley et al., 2013; Ruffino and Jarre,
2021; van Wee and Börjesson, 2015). While fully
comprehensive assessments remain elusive for
several reasons, research has made substantial
strides in quantifying the impacts of the promotion
of active travel, providing decision-makers with
tools to put benefits, risks, and investment cost
into perspective. In contrast to studies that look
at the effects of walking and cycling among
individuals, risk assessments calculate what
these mean for an entire population, in a certain
area, over a specified time period. As such, one
can assess what, for example, a 10% increase
in walking or cycling translates into, in a certain
city, in terms of annual benefits. Among the many
impacts of transport on health (van Schalkwyk
and Mindell, 2018), health impact assessments of
active travel are typically concerned with health
benefits resulting from physical activity and air
pollution reduction for the general population, as

well as risks associated with increased exposure to
air pollution and traffic injuries for active travellers
(Doorley, Pakrashi and Ghosh, 2015; Mueller
et al., 2015).
Some impacts, such as those on mortality, are
directly comparable. For example, many studies
show that the reduction in mortality through
physical activity from walking and cycling by
far outweighs the increased mortality risk from
exposure to air pollution or fatal traffic crashes
(Mueller et al., 2015; de Hartog et al., 2010). Caveats
may apply to young populations, however, where
the relatively smaller effects of physical activity
on mortality may not necessarily outweigh
the risks from dangerous traffic environments
(Woodcock et al., 2014); and in general, for areas
with high traffic injury risks and high air pollution
levels (Garcia et al., 2021; de Sá et al., 2017). Such
comparisons are somewhat more challenging
when the effects on diseases and injuries are
considered in addition to effects on mortality. To
compare the benefits of disease reduction to the
burden from injuries, studies estimate durations of
hospital stays and related treatment costs, losses
in productivity due to absence from work, and
related measures. In a study of increasing active
travel in England and Wales, Jarrett and colleagues
predicted savings to the National Health Service
of billions of pounds (Jarrett et al., 2012), as did
a study from New Zealand (Mizdrak et al., 2019).
A sign of caution is raised by an assessment of
transport-related costs by the Swiss government,
where external costs associated with cycling
crashes outweigh the external benefits associated
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with physical activity (INFRAS and Ecoplan,
2018). The study includes minor injuries from
falls, namely crashes without the involvement of
others, and relies on a number of assumptions.
As such, it is probable that minor benefits of
physical activity are not equally meticulously
reflected in the findings, tilting the benefits to risks
ratio unfavourably.
Many health impact assessments also integrate
environmental concerns, namely the reductions in
carbon and other emissions, such as air pollution
or noise, from mode shifts towards walking and
cycling (Maizlish, Linesch and Woodcock, 2017;
Mizdrak et al., 2019). Diverse impact indicators
require monetization to make them comparable.
While this results in impacts expressed in the
same monetary unit, the resulting values strongly
depend on the applied monetization methods,
which can be controversial (Cameron, 2010;
Colmer, 2020). Nonetheless, such comparisons
can be insightful to compare impacts that are of
an entirely different nature, such as health and
environmental impacts.
To assess the transport benefits that active
travellers gain from walking or cycling, as
compared to using other modes of transport, more
inclusive measures of benefits, such as the logsum
method (measures that include things other than
just cost and time), rather than a narrow focus on
travel cost or time, have been proposed (Standen
et al., 2019).
Currently, there are several tools available
to facilitate such assessments, catering to
users with different backgrounds and skill sets
(see Annex I). Several agencies have also adopted
impact assessments or similar tools into their
regulatory frameworks for new transport policies
or projects.
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Numerous studies have calculated the impacts
of active travel measures and policies, and an
unknown number of undocumented assessments
inform the work of planners and advocates alike.
A few example studies are highlighted below, and
an example calculation is provided in Box 10 .
A study of 12 large European bike sharing
systems estimated that, due to their
replacement of car trips, these systems
prevent five premature deaths annually,
translating to an economic value of 18
million euros (Otero, Nieuwenhuijsen and
Rojas-Rueda, 2018). Under more ambitious
assumptions for car trip substitutions,
economic benefits could be over 100 million
annually. Additionally, the benefits from
physical activity outweighed the risks from
crashes and air pollution by approximately
20 times.
An analysis of Scottish travel survey data,
using the Health Economic Assessment Tool
for walking and cycling (HEAT) (see Box 10),
concluded that active commuting, such as
on foot or by bike, prevents 200 premature
deaths annually, equivalent to economic
benefits of close to one billion euros annually
(Baker, 2020).
A scenario analysis using the Propensity
to Cycle Tool, comparing levels of cycling
to school in England to levels observed in
the Netherlands, estimated that achieving
Dutch levels would result in carbon emission
reductions of 80 kilotonnes per year
(Goodman et al., 2019).
A study comparing cycling levels and cycling
network expansion across 167 European cities
found a strong relationship: the greater the
cycling network, the higher the cycling levels,
with levels up to approximately one out of
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every four trips being undertaken by bicycle
(Fig. 13) (Mueller et al., 2018). If all examined
cities were to achieve cycling levels of such
magnitude, approximately 10 000 premature
deaths would be prevented annually.
A study in Stockholm, Sweden, assessed
the cost-effectiveness of investments into
cycling infrastructure to facilitate shifts in
commute trips from car to bicycle (Kriit et
al., 2019). Impacts were monetized using
health-care cost savings, and investments
were concluded to be cost-effective, with net
benefits amounting to several percent of the
local health-care budget.

In a study of Porto, Portugal, various mode
shift scenarios were demonstrated to result in
substantial benefits to travellers shifting to
active modes related to several morbidities,
as well as work absenteeism (Rodrigues et
al., 2020). The assessment quantified gains
in DALYs, as well as air pollution and carbon
emission reductions.
A Norwegian evaluation concluded that
cycling network expansions are highly costeffective. This study modelled increases in
cycling based on a large data set of European
cycling network data and quantified benefits
in terms of QALYs gained from increased
cycling (Lamu et al., 2020).

Box 10
Health Economic Assessment Tool
(HEAT) for walking and cycling

WHO recognized the importance of integrating health and economic
considerations into transport appraisals early on, and in 2007 launched the
first version of the Health Economic Assessment Tool (HEAT) for walking and
cycling (HEAT v5.0, 2022). The HEAT tool for walking and cycling is a userfriendly online calculator to assess active travel policies in terms of premature
deaths avoided and the corresponding economic value based on Value of
Statistical Life (VSL). It calculates the health impacts of walking and cycling
on premature mortality through the pathways of increased physical activity,
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Box 10 (contd)
exposure to air pollution while walking or biking, and the risk of fatal crashes
in traffic. In addition, it calculates impacts on carbon emissions due to shifts
between active and motorized travel modes, which are monetized using Social
Costs of Carbon (SCC).
The HEAT is based on the latest scientific evidence and experts’ consensus
(Götschi et al., 2020). The tool is available online at www.heatwalkingcycling.org.

Workflow of the Health Economic Assessment Tool
for walking and cycling
User inputs
What do you
want to assess?

Data inputs
on travel and
population

Adjustment of
data inputs

Review of
Calculation
parameters

Physical activity
benefit

Air pollution risk

Impacts on
mortality and
carbon emission
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Crash risk

Monetization
(VSL and SCC)
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Carbon

Box 10 (contd)
For an example calculation with the HEAT, mode share data (% of all trips)
for 25 European capital cities was used (see Fig. 1). A hypothetical scenario
where these cities manage to increase walking by 20% and cycling by 50% was
calculated. For example, in Berlin, Germany, the share of walking trips would
increase from 30% to 36%, and in Paris, France, cycling trips would increase
from 3% to 4.5%. This translates to an average increase of just a bit more than
five minutes of active travel per day for the roughly 40 million people living
in these cities.
The calculation requires some assumptions in addition to default parameters
and data provided by the tool. For example, it assumes that people take three
trips per day. The overall assessment is calculated for a period of 10 years.
The assumed increases in active travel, over the period of 10 years, are
estimated to result in the prevention of 8670 premature deaths and a reduction
of carbon emissions of 40 million tonnes. The monetary value, based on
country-specific estimates for the VSL and SSC, amounts to approximately
35 billion dollars, adjusted for purchasing power parity and discounted
to 2021.
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4

How walking and cycling can
be promoted

Urban and transport planning and related
sectors have amassed a wealth of measures and
policies to promote walking and cycling (Winters,
Buehler and Götschi, 2017). Many of these are
supported by or based on a rapidly growing
body of research (Box 11). This booklet cannot
provide a comprehensive compendium of all such
measures, but instead aims to provide an overview
and highlight some particularly promising or
innovative approaches. The promotion of active
travel can involve a wide range of actors, including

engineers, planners, actors in the environmental
and health sectors, and policy-makers at various
levels of government. Equally, active travel
measures aim at a wide range of targets, from local
infrastructure to national policies. The following
section provides an overview of selected measures
starting from smaller and moving to larger sociospatial scales (Götschi et al., 2017). In other words,
it begins with infrastructure measures at the street
level and ends with an overview of high-level
policies at national or even international scale.

4.1. Infrastructure, infrastructure, infrastructure
Streets and intersections, travel
speeds and mode separation

Road and intersection design has an extraordinary
impact on how safe, comfortable, and attractive
it is to travel by foot and bike, and therefore play
a central role in the promotion of active travel.
Recognizing the special needs of pedestrians
and cyclists, engineers have come up with a rich

portfolio of tweaks to roads and intersections
which originally were designed to accommodate
cars, first and foremost.
In a stereotypical old school way of planning,
the allocation of road space followed a clear
hierarchy where cars and public transport were
accommodated first, and pedestrians, and
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where feasible, cyclists, received what was left.
As a result, sidewalk widths were often minimal,
and bike lanes, if marked at all, were often too
narrow, inconsistent, and in the worst case, put
cyclists into dangerous so-called door zones of
parked cars. Limited road space was typically
declared the culprit, while traffic flow and
parking space were treated sacrosanct, either
because planners were ignorant of the situation,
or they were aware but alarmed to have no choice
because the space was needed for cars. So-called
complete streets represent a counter-concept
to such a hierarchical accommodation of travel
modes. This planning principle, coined in North
America but inspired by European examples,
prioritizes safe and convenient road use by all
users, independent of their travel mode (Abel
et al., 2019; U.S. Department of Transportation,
2021). As the needs of active travellers, and their
vulnerability and higher safety requirements, are
being recognized more consistently, there have
been some significant shifts to the paradigms of
road space allocation.
It is now recognized practice that, as the
discrepancies between travellers’ speeds
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increase, the physical separation of different
modes becomes more important (Fig. 10). The
reason for this is rooted to equal degrees in the
need to provide both objective and perceived
safety. This is reflected in so-called cycle
tracks, such as physically separated bike lanes,
a practice successfully deployed for decades in
the Netherlands and Denmark and now adopted
around the world. Cycle tracks are much safer
than a typical road (Lusk et al., 2011; Teschke et
al., 2012). Consequently, cycle tracks provide a
heightened sense of safety, in particular for more
vulnerable and safety-concerned cyclists, such as
children, the elderly and women (Garrard, Handy
and Dill, 2012; Garrard, Rose and Lo, 2008) who
would otherwise not dare to ride in heavy traffic.
Where space is limited for such accommodations,
so-called road diets, such as the removal of travel
lanes, centre turning lanes, or parking lanes for
cars, can be a remedy (Dill, Smith and Howe,
2017; Gudz, Fang and Handy, 2016; Wikipedia,
2021a). Even more attractive travel environments
are provided by routes that have no motorized
traffic at all, such as cycle highways, trails, or
mixed-use paths.
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Box 11
The role of research in the promotion
of active travel

A rapidly growing body of research (see figure below) is contributing to our
understanding of the effectiveness of measures and policies to promote
active travel. This is a challenging task for several reasons.
Implementation of measures with long-lasting effects, such as
infrastructure improvements, is slow and therefore difficult to study.
Effects of more short-term measures, such as targeted campaigns, are
easier to study, but may have smaller effects than longer term efforts.
Reliably assessing travel behaviour requires substantial data collection
efforts, however many active travel promotion efforts are run on small
budgets, lacking funds for robust evaluation. In many countries, the
routine collection of walking and cycling data is still rudimentary.
Promotional efforts are often part of a diverse package of measures.
While there is ample evidence that such packages work, it is challenging
to separate the effectiveness of each individual measure.
Walking and cycling research has seen a steady increase over the past couple
of decades. It provides an important avenue to present and share success
stories. Communities can contribute to the common understanding of
successful strategies to promote walking and cycling by investing in data
collection efforts, such as automated counters and travel surveys, evaluating
their campaigns and infrastructure projects, and supporting dedicated
research efforts.
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Box 11 (contd)

Web of Science search hits*
for “walking” and “cycling”
since 2000. (*search terms
based on Götschi et al., 2017,
and restricted to journals in the
fields of engineering, transport
planning, environmental
sciences, and public health)

Where physical separation of modes is not
possible due to space restrictions, reducing the
speed of cars, or of faster travellers in general,
provides an equally effective way to increase
the comfort of slower travellers and reduce road
injuries (Bornioli et al., 2020). A broadly applied
success story is the implementation of traffic
calming measures and speed limits of 30 km/h
or less, typically on but not limited to residential
streets or zones (Box 12). The key is that speed
limits are accompanied by physical changes to
the streetscape that are uninviting to speeding,
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while ideally imposing as little disturbance for
cyclists as possible. Such measures can include
speed bumps or cushions, curb bulb-outs, raised
crosswalks, rearrangements of parking patterns
and various others, all with the purpose to disrupt
a streamlined, straight line of driving. Trafficcalmed zones are safer (Bunn et al., 2003; Cairns
et al., 2015; Elvik, 2001; Welle, Li and AdriazolaSteil, 2016) and less noisy (Krauß, Ruhl and Richter,
2016) and have, contrary to general belief, only
moderate impacts on road capacity (Chimba and
Mbuya, 2019).
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Fig. 10. Visualization of the relation between traffic volume and speed,
and the need to physically separate or mix different travel modes

Source: adapted from (CHIPS project, 2022).
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Box 12
Streets for life campaign: A global call
for 30 km/h urban streets

The United Nations (UN) General Assembly mandated WHO and the
UN regional commissions to plan and host periodic UN Global Road Safety
Weeks. Held since 2007, the #Love30 campaign of the 6th UN Global Road
Safety Week advocates for Streets for Life by making 30 km/h (20 mph) speed
limits the norm for cities worldwide in places where people mix with traffic.
Safety Week 2021 garnered
policy commitments at
national and local levels to
deliver 30 km/h speed limits
in urban areas; generate local
support for such low-speed
measures in order to create
safe, healthy, green and
livable cities; and officially
launch the Decade of Action
Cycling in an urban 30-km zone in Ghent, Belgium.
© Rue de l’Avenir
for Road Safety 2021–2030
and its Global Plan. Safety
Week 2021 also highlighted the links between 30 km/h speed limits and
the attainment of several Sustainable Development Goals, including those
on health, education, infrastructure, sustainable cities, climate action and
partnerships. More information can be found on the UN website devoted to
Road Safety week (United Nations, 2022).
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Cycle streets, or boulevards, combine traffic
calming with a reduction in motorized traffic
and the prioritization of cyclists (DirectorateGeneral for Mobility and Transport, 2021a). For
example, by installing semi-permeable chicanes,
which provide a horizontal diversion of traffic, in
intersections, car through-traffic is eliminated
while cyclists can still pass. Rearranging stop
signs and rights-of-way can substantially increase
comfort and the average travel speed of cyclists.
When implemented as a coherent network, such
routes can provide a highly efficient, safe and
comfortable solution to accommodate cycling in
a space- and cost-effective way.

An equally successful and broadly adopted
measure is to reduce travel speeds even further to
a walking pace, to create living streets, invented
in the Netherlands as early as the 1970s under
the Dutch term woonerf (Wikipedia, 2021b).
In these street designs, there is typically no
distinct allocation of sidewalks and road space.
Instead, all road users share the same space, and
signalization indicates to drivers that they do
not have priority over other road users (Fig. 11).
A similar logic applies to mixed-use zones in areas
such as public squares and shopping districts
(Directorate-General for Mobility and Transport,
2021b), where various modes can get by with
surprisingly little regulation as long as speed is
kept close to a walking pace.

Fig. 11. A “living street” in Berlin

“Begegnungszone” is the German term for “living street”,
Berlin, Germany.
©Ricky Leong (CC BY-NC-ND 4.0)
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The efforts to calm traffic and make road space
more liveable described above do not necessarily
have to be exclusively pursued through the slowmoving process of rebuilding traditional, longlasting road infrastructure. Tactical urbanism
(Street Plans Collaborative, 2016) uses a broad
range of temporary and typically cheap ad-hoc
measures, including repainting road markings,
rearranging and/or repurposing parking spaces,
and using planters and all sorts of objects to

reshape the road space to achieve traffic calming
effects more quickly (Fig. 12). Many cities have
discovered such approaches as adequate
temporary installations to yield immediate results
while bridging the time span until more permanent
solutions can be implemented. These approaches
also allow for testing and experimenting with new
measures and designs and adjusting them before
fully investing into their implementation, and in
turn maximizing acceptance and understanding.

Fig. 12. Example of a tactical urbanism measure

Milan, Italy.
©Rue de l’Avenir

More and more cities are also overcoming
the paradigm that every location needs to be
reachable by private car, instead recognizing the
fundamental shifts in urban quality that come
with entirely car-free zones, while permitting
taxis and delivery and emergency service
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vehicles (Box 13). Such oases within the urban
traffic grid are equally appreciated by tourists, locals,
shoppers, commuters, residents and, typically
after an initial phase of resistance, businesses
and restaurants that benefit from increased
pedestrian traffic.
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Box 13
Superblocks in Barcelona

Barcelona, Spain, is demonstrating what reclaiming street space for people
on a large scale can look like. Taking advantage of the city’s grid structure, a
strikingly simple formula scales back the street grid for motorized traffic and
creates highly liveable, car-free oases for pedestrians, cyclists and residents
engaging in all sorts of outdoor activities. Instead of granting cars a free pass
on every street, so-called superblocks – areas of three-by-three street blocks
– limit car traffic to their circumference while reserving their inner grids to
active travel and minimally necessary car access.

Superblocks model

Source: Nanda, 2020.

The city originally had plans for hundreds more, but so far, only six superblocks
have been implemented. A study assessing the potential health benefits from
reduced air pollution, increases in physical activity, and other factors from
this ambitious scenario found the number of premature deaths that could be
prevented annually to be in the hundreds (Mueller et al., 2020).

4. How walking and cycling can be promoted

63

Box 13 (contd)
The city is currently working on implementing more superblocks, but there
is significant deviation from the original model. Despite the change in scope
of the ambitions, the objectives stay the same, which are to:
reclaim space for people
reduce motorized transport
promote sustainable mobility and active lifestyles
provide urban greening and mitigate the effects of climate change.
An evaluation study by the Barcelona Public Health Agency of the implemented
superblocks is available in Spanish or Catalan on L’Agència de Salut Pública
de Barcelona’s [The Barcelona Public Health Agency’s] website (L’Agència de
Salut Pública de Barcelona, 2022)

Intersections or junctions are often the most
challenging parts of a journey and are prone to
conflicts as the paths of different travel modes
cross. Countless agencies have issued guidelines
on how to improve intersections for pedestrians
and cyclists (CROW, 2021; Directorate-General
for Mobility and Transport, 2021c; National
Association of City Transportation Officials,
2019; Sustrans, 2014). Goals include reducing
travel speeds, improving sightlines and visibility,
reducing complexity regarding the decisions
that road users need to make or elements they
need to react to, increasing reaction times, and
reducing wait times for active travel modes. Many
of these improvements follow the simple principle
of accommodating pedestrians and cyclists first,
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rather than prioritizing motorized traffic. Some
examples include:
alterations to the geometry of intersections
and regulations of rights-of-way;
keeping sidewalks at grade level, with
cars having to cross sidewalks to enter
residential areas, so that pedestrians do not
have to step into the street to cross a side
street but cars must cross the sidewalk to
enter the side street;
curb extensions (which extend the sidewalk
or curb line out into the parking lane to
reduce the effective street width), and
corner cushions and bulb-outs, which
extend sidewalk space at four-way
intersections;
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diagonal crossings for pedestrians and
cyclists;
automatic recognition of cyclists;
right-turn on red access for cyclists;
bicycle boxes, such as street markings which
designate areas for cyclists to stop in front of
cars at red lights; and
advanced green light phases for cyclists.

Connectivity and other network
qualities

While the design of road segments and
intersections can be rated in terms of safety,
comfort and attractiveness, it is the coherence and
directness of the network which ultimately define
the quality of the walking and cycling experience.
Overall, cycling network distance or density is
strongly linked to cycling levels (Lamu et al., 2020;
Mueller et al., 2018) (See Fig. 13). However,
cycling infrastructure is notoriously known to be
implemented in opportunistic ways – where there
is excess space, bike lanes are marked, only to
end abruptly as soon as the roadway narrows.
Such piecemeal efforts may eventually lead to the
goal of a better cycling environment, but they can
be counter-productive, as people may perceive
them as taxpayer money wasted on infrastructure
that nobody uses. While the issue is less severe for
pedestrian infrastructure, sidewalk networks are
not immune to this problem.
Modern cycling promotion puts significant
focus on building highly connected cycling
infrastructure networks (Box 14). To obtain
optimal results, the quantitative aspects of
connectivity (i.e. minimal gaps, maximum
coverage) and directness (i.e. minimal need
of detours) should be combined with quality
indicators, such as safety and comfort – a concept

known as low stress connectivity (i.e. connectivity
when applying a certain minimum comfort
threshold) (Arellana et al., 2020; Cabral et al., 2019;
Furth, Mekuria and Nixon, 2016; Gehrke et al., 2020;
Huertas et al., 2020; Lowry, Furth and Hadden-Loh,
2016; Lowry and Loh, 2017; Putta and Furth, 2019;
Zuo and Wei, 2019). This approach emphasizes
the fact that the weakest links in the network,
such as those with the greatest safety issues or
lowest comfort level, ultimately determine the
quality of a walking or cycling experience, and
therefore the suitability of walking or cycling
as transport modes. Network analysis can help
identify the most pressing gaps, such as a street
segment with insufficient cycling infrastructure,
and calculate network connectivity gains resulting
from gap closures (Boisjoly, Lachapelle and ElGeneidy, 2020; Doorley et al., 2020; Nabavi Niaki,
Saunier and Miranda-Moreno 2016; Orozco et al.,
2019). Further taking into account the quality of
network segments, such as level of service, stress
level or similar concepts (Pritchard, Frøyen and
Snizek, 2019; Kazemzadeh et al., 2020), such
assessments allow for a clear, evidence-based
prioritization of network improvement projects
(Lowry and Loh, 2017; Lowry, Furth and HaddenLoh, 2016). For cycling, it is reasonable to consider
different types of cyclists (Dill and McNeil, 2013)
who have different preferences and requirements
with regards to directness, safety and comfort. To
achieve maximum levels of cycling, it is crucial
to accommodate the most vulnerable cyclists,
such as the elderly and children as well. For
pedestrians, the directness of routes is relatively
more important than for cyclists, as few will go
out of their way for increased comfort, unless
walking for leisure purposes. In the same regard,
pedestrian networks should consistently be built
to be suitable for persons with disabilities.
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Fig. 13. Association of density
of cycling infrastructure
with higher levels
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Box 14
Plan de la bicicleta de Sevilla
[Cycling Plan of Seville], a protected
bike lane network for the city’s
700 000 inhabitants

In the 1990s, cycling played a negligible role in urban mobility in Seville, Spain,
similar to many other Mediterranean cities. This was changed dramatically
with the implementation of a bicycle master plan in 2007, which called for a
state-of-the art cycling network adhering to the following principles:
1)

segregation: all bike paths are physically segregated from motorized
traffic;

2)

connectivity: the network connects the main residential areas with the
main destination areas

3)

continuity: all bike paths are integrated in a continuous network without
gaps;

4)

homogeneity: all bike paths have a recognizable pavement design;

5)

bi-directionality – bike paths accommodate traffic in both directions
where possible.

Seville’s cycling network was built as a single project. It cost 5000 parking
spaces, €32 million and transformed the city. The two-way system was built
along main avenues and streets, mostly at pavement level, but on space
previously occupied by cars. Public input was considered throughout the
procedure, resulting in some modifications to the original plans.
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Box 14 (contd)
Growth of Seville’s network of segregated cycling
paths from 2005 to 2017

Seville’s success story is proof that focused, well-reasoned investments in
cycling infrastructure can yield a quick and substantial impact. Seville’s cycling
mode share was less than 1% of all trips in the 1990s, but by 2011, only five
years after construction of the cycling network had begun, it had risen to 5.6%.
The network also resulted in substantial safety improvements – cycling in
Seville is now twice as safe than before the construction of the cycling network.
The original 80 km network has grown to 180 km and is still being
expanded. A new master plan approved in 2017 aims to improve inter-modality,
safe parking options and the quality, but not necessarily the extent, of the
network. The aim is to increase the cycling mode share among mechanized
trips, excluding walking trips, from the current 9%, or 67 000 trips a day, to
15%, or 115 000 daily trips.
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Box 14 (contd)
Increase in cycling in Seville from 2005 to 2019
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Source: Calvo and Marqués, 2020; Marqués and Hernández-Herrador, 2017.

The shift to cycling, made possible by the cycling network, was further aided
by the installation of a public bike share system along the bike network, and a
more comprehensive move toward sustainable mobility in the city, including
the pedestrianization of important areas and restrictions of car traffic.
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Trip-end facilities and other
infrastructure

Pedestrian, and in particular cycling, infrastructure
is not limited to road segments and intersections.
Trip-end facilities, such as safe parking for bikes,
or facilities for changing clothes and showering
at workplaces, can be important considerations
when deciding whether to bike or not. Excellent
public transport not only depends on walking and
cycling as feeder modes, but also provides a crucial
back-up option for active travellers, especially
on rainy days and during winters. Bike sharing
systems remove the cost of purchasing a bike,
and the burden to own and store it (Eren and Uz,
2020; Fishman, Washington and Haworth, 2013).
As a result, these schemes represent useful ways
to reach occasional cyclists and provide people
with the opportunity to try cycling, sometimes for
the very first time, resulting in substantial health
benefits, among others (Otero, Nieuwenhuijsen
and Rojas-Rueda, 2018). As popular as these
schemes are with cities, they have also revealed
considerable deficits in equity considerations
(Goodman and Cheshire, 2014; Howland et al.,
2018) – a concern which, of course, can also apply
to active transport planning in general (Smith
et al., 2017; Tucker and Manaugh, 2018; Winters
et al., 2018; Wu, Rowangould and London, 2018).

Green spaces, parks and trails, as well as forms
of urban revitalization (e.g. promoting shops,
restaurants and businesses in former industrial
zones in a way that makes them easily accessible
by bike and foot), are further options to indirectly
promote walking and cycling. In fact, there is
growing evidence that the presence of green
spaces may not only promote physical activity,
but also, for example, help to reduce exposure
to heat or air pollution, and beneficially affect
mental health (World Health Organization, 2021b).
There is consistent evidence that higher levels of
greenness are associated with higher levels of
physical activity (Sugiyama et al., 2018). Green
spaces are often easier to modify than the built
environment; can be the subject of interventions
at the community level to help residents become
more physically active; and are generally
appreciated by residents (Sugiyama et al., 2018).
Another dimension of infrastructure that focuses
primarily on walking pertains to the challenges
and opportunities for people with reduced
mobility to walk and/or bike (i.e. the elderly
and persons with disabilities) (World Health
Organization, 2018a, 2021a).

4.2. Educate, encourage, empower

It can be helpful to complement sufficient
investments in bicycle- and pedestrian-friendly
infrastructure with what is sometimes referred
to as soft measures, such as the promotion
or marketing of active travel, education and
training, as well as information campaigns. While

70

infrastructure and traffic conditions determine
the safety and practicality of active travel, there
are a number of psychological factors, such as
habits and attitudes, which ultimately influence
the decision for which mode of travel to take
(Götschi et al., 2017). Soft measures can increase
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an individual’s inclination to walk or bike by
addressing these factors (Cairns et al., 2008; Kelly
et al., 2020). Such efforts are often referred to as
mobility management (THE PEP, 2020).
In this regard, habits form early in life. Schools
should therefore be safely reachable by walking
and biking, as advocated for by the Safe Routes
to School programme (National Center for
Safe Routes to School, 2022), an approach that
promotes walking and bicycling to school through
infrastructure improvements, enforcement, tools,
safety education, and incentives to encourage
walking and bicycling to school. A walking
school bus is a programme involving a group of
children walking to school together with an adult
leader, using the routes that are created between
students’ homes and the school, can provide
parental supervision for children too young to
walk on their own (Carlson et al., 2020). Schools
also provide excellent settings to teach children
how to ride a bike and the fundamental rules
of traffic and traffic safety. Children should be
taught early on about the importance of regular
exercise and the environmental impacts of traffic.
At higher levels of education, active travel modes
should be represented as equivalent modes in
transport studies, and planners should obtain a
sufficiently inter-disciplinary education to grasp
environmental, epidemiological, and other
relevant concepts (Box 17). Training courses and
other forms of cyclist education can effectively
increase safe cycling skills among participants
and particularly popular among older cyclists and
e-bike users.

Information or social marketing campaigns
can be helpful to educate the public about the
benefits of active travel, in particular about the
magnitude of health benefits, which tend to be
underestimated. They can also help promote safe
traffic habits, including the wearing of reflective
gear and helmets. Additionally, individualized
marketing provides personal consultations to
optimize individuals’ travel patterns – a service
sometimes offered by cities or nongovermental
organizations to, for example, people who recently
moved to a city.
Promotional events can take a range of forms,
promoting active travel as healthy, fun or even
fashionable. Ciclovias, a car-free event originating
in Sao Paulo, Brazil, with the largest global
network in Bogota, Colombia, is increasingly
popular worldwide – and is also known under
various other names, such as slow-ups, Sunday
streets and Open Streets. The event entails
a community temporarily closing expanded
stretches of roadways for cars, and the newly
traffic-free environments draw large crowds and
allow inexperienced or first-time riders to gather a
positive experience riding a bike. Organized group
rides can have a similar effect, while bike-to-work
is a global movement that encourages commuting
by bike.
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4.3. Incentives and restrictions

Transport policies, such as city-wide or broader
norms and laws, have a substantial influence on
walking and cycling, even though these modes
may often be perceived as unregulated compared
to driving. For example, in most countries there
is no requirement to register a bicycle or pass
any test to ride one. Nonetheless, even though
most traffic regulations and transport policies
are concerned with motorized modes, they do
affect active modes as well, and as a result, could
in many cases be optimized in favour of walking
and cycling.

Incentivize and subsidize
sustainable travel choices

Financial considerations play an important role in
travel mode choice, which is an important aspect
of travel behaviour. All countries have some sort
of transport-related tax provision, including fuel
taxes, road tolls, vehicle taxes, or commuter tax
credits, among others (Schroten et al., 2019b),
which can have a disincentivizing effect on driving
(Buehler et al., 2017). Several countries, such as
Belgium, the Netherlands, Luxembourg, France,
Germany and Switzerland, expand tax credits
to cycling commuters (Flemming S, 2019). In a
number of countries, employees can purchase a
bicycle tax-free through employer programmes
(European Cyclists’ Federation, 2014; Synek and
Koenigstorfer, 2018). Other employer-based
mobility management programmes may allow
employees to trade in a guaranteed parking spot
for a bicycle, or to earn a per-kilometre allowance
when using a bike for business travel. Employers
may also strategically select office locations to
boost commuting by foot or bike (Pritchard and
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Frøyen, 2019). Also, quite common and popular are
subsidies for the purchase of e-bikes (European
Cyclists’ Federation, 2016a and 2016b).

Disincentivize driving

Instead of, or in addition to, incentivizing active
travel, disincentivizing driving can be effective
in achieving sustainable transport goals and
leading to more walking and cycling. Restricting
free car parking may be among the most effective
measures to make active travel or travel by public
transport more competitive, compared to driving
(de Groote, van Ommeren and Koster, 2019;
Shoup, 2018). Mobility pricing, also known under
different names, such as congestion pricing, is an
effective measure to reduce driving (Hosford et
al., 2021). Although mobility pricing is to date only
implemented in a handful of cities (i.e. London,
Stockholm, Milan, Singapore), it offers a promising
policy option to implement the user pays principle
in urban transport, relieve congestion, and induce
shifts to more sustainable travel modes, including
walking and cycling. In an elaborate, recent
experiment with mobility pricing in Switzerland,
study participants were charged the so-called true
costs of driving, such as those from congestion,
or from the environmental and health effects
that impact others (i.e. external costs). As a
result, drivers shifted significant amounts of their
driving to public transport and cycling (Molloy
et al., 2021b).

Traffic laws and regulations

Traffic laws in most countries have been set up
with motorized traffic in mind. Reviewing and
possibly revising existing regulations with cyclists,
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e-cyclists and pedestrians in mind is therefore
overdue. For example, some cities have opened
one-way streets to bicycle traffic flowing in the
opposite direction, allowing cyclists to turn right
at red lights and to treat stop signs as yield signs
As cycling matures into a fully accepted transport
mode, safety requirements, such as proper lights,
should be required. Mandatory helmet use, on the
other hand, is highly controversial among cycling
advocates and imposed only in countries that fail
to provide safe cycling environments (Buehler and
Pucher, 2021a). Opponents point out that it would
pose an unnecessary obstacle for people to use
bikes casually and spontaneously, for example
as part of bike sharing schemes. Also, countries
with the highest cycling safety rates, such as the
Netherlands and Denmark, have very low helmet
wearing prevalence (DEKRA, 2019).
A similarly controversial topic is allowing cyclists
to use sidewalks, a practice that is common in
low-cycling countries, but one that is sometimes
also intended by design in places with designated
programmes for cyclists and pedestrians.
However, sidewalks are not considered very
safe for cycling, and the practice clearly puts
pedestrians at risk. In the long-term, cities should
strive to provide infrastructure that avoids the
mixing of pedestrians and cyclists, and even more
so e-bikers, as these modes are not compatible
under normal circumstances due to their vastly
different speeds. Any notion to lump the two
together should be treated as a historical relic
from when active modes were marginalized as
inferior to driving. Similar concerns apply to
scooters and e-scooters. Under current conditions,
however, riding on the sidewalk may be the
safest place to ride in many cities, in particular
for children. Regardless of which regulation may
be more appropriate given the state of cycling
infrastructure in a city, it is crucial that all traffic
participants understand the rules. Misperceptions,

such as that cyclists do not belong on the road, or
that cycling at maximum speed on a sidewalk is
acceptable, need to be countered with educational
campaigns. Pedestrians should have the rightof-way at marked crosswalks, and such rules
should be enforced sufficiently to change driver
behaviour and pedestrian confidence. Overpasses
and underpasses for pedestrians to cross major
roads should be avoided, while pedestrianfriendly at-grade crossings should be provided
instead. Speed regulations should be set low
enough to enable pedestrian- and cycling-friendly
environments (e.g. speed limits to 20 km/h in
shared space zones), rather than putting the sole
priority on maximizing motorized traffic flows.
For example, Austria is actively considering
introducing the concept of school streets to
the road traffic regulation, on which driving is
banned during the beginning and end of school,
when students enter or exit school. The road
traffic regulation works as the legal framework,
while the implementation of the school streets
concept takes place at a local or regional level
(Mobilitätsagentur Wien GmbH, 2022)
Driver education should address safe driving with
cyclists, including issues such as proper turning
behaviour, adequate passing distance, and the
prevention of so-called dooring (i.e. checking for
cyclists before opening car doors). By any account,
cyclists and pedestrians are not any better at
obeying traffic rules than drivers. However, as
vulnerable road users they bear a disproportionate
amount of consequences in cases with collisions
with cars, and their faulty behaviour rarely results
in severe harm. One way to reflect this disparity is
to put the burden of liability on drivers, or their
insurance coverage, as is the case with strict
liability in the Netherlands (Bicycle Dutch, 2013).
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4.4. Safe Systems and Vision Zero

The term Safe System represents the current
consensus of what constitutes best practice
strategic thinking in road safety (Organisation for
Economic Co-operation and Development, 2016).
It builds on Sweden’s Vision Zero and the Dutch
principles of sustainable safety (Johansson,
2009; Wegman, Aarts and Bax, 2008). These
policies assume an underlying ethical platform
in which human life is sacrosanct, and road
victims must not be weighed against the costs
of preventing crashes. The key to Safe Systems
is human vulnerability and the fact that people

make errors. The goal of Safe Systems is to
eliminate deaths and serious injuries by designing
systems in a way that human error will not lead
to catastrophic outcomes. An important aspect
of the Safe Systems approach are quantitative
goals, such as the elimination of deaths and
severe traffic injuries. While many countries have
managed to substantially reduce road fatalities
from driving, reductions in fatality rates for active
travel have lagged behind (Buehler and Pucher,
2017; Ferenchak and Marshall, 2018).

4.5. National walking and cycling policies

In some countries, cycling and walking are not
fully incorporated into national policies on
transport, health and environment, nor, in many
cases, are they included in curricula for future
urban planners.
An effective way of addressing this issue and
increasing the importance and political visibility
of these previously neglected transport modes, is
through the development of national cycling and/
or walking plans. These are strategically important
policy documents that in recent years have been
developed by an increasing number of countries.
They provide a framework for expanding cycling
and walking at various policy levels and supporting
regional and local authorities’ efforts through,
for example, clarifying lines of responsibility and
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including provisions for the financing of cycling
and walking projects. These plans and their
objectives and recommendations should reflect
the country’s characteristics and include cycling
and walking policies and strategies. National
authorities should coordinate, monitor and
update implementation of the plans and ensure
the involvement of all relevant stakeholders at the
regional and local levels.
Box 15 and Box 16 present two case studies of
national policies, while Box 18 provides an
overview of international policies in support of
walking and cycling.
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Box 15
National policies and laws to promote
walking and cycling in Switzerland

Switzerland has a unique political mechanism where a popular vote on a
popular initiative can be used to amend the constitution. In response to a
popular initiative for the promotion of cycling, the Swiss Federal Council
(the federal government) developed a so-called counter-proposal in August
2017 to modify the federal constitution in order to declare principles for
cycling within the competence of the federal government, and instruments for
implementation of these principles by the cantons (i.e. the sub-national level
of government). A similar provision is already in place for walking and hiking
(Swiss Federal Council, 2018a). The counter-proposal was a compromise,
which led to the withdrawal of the original popular initiative.
After endorsement by the parliament in March 2018, the proposal was
submitted to a popular vote and accepted by a 73.6% yes vote. The resulting
constitutional amendment empowered the federal government to define
principles for cycle networks and coordinate measures conducted by its
cantons to plan and build such networks, accommodate everyday biking
needs, as well as those of bicycle tourism.
In May 2021, to execute these principles, the Swiss Federal Council proposed a
federal law regulating cycling networks, which would mandate cantons to plan
and implement cycling routes and provide cohesive and safe cycling networks.
The related parliamentary deliberations started in 2021, while differences
between the two parliamentary chambers need to be deliberated in 2022.
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Box 15 (contd)
There is a YouTube clip that explains the Swiss Cycling amendment (Swiss
Federal Council, 2018b) Note: use the auto-translate option to translate
subtitles).
https://www.youtube.com/watch?v=2e4Bfsb0r7M

Source: (Departement für Umwelt, Verkehr, Energie und Kommunikation, 2018)
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4.6. Long-term urban planning

In terms of broader policies that fall within the
scope of urban planning, promoting density
and mixed land use has been identified as a key
factor to determine the pedestrian and bicycle
friendliness of cities because they reduce the
travel distances to common destinations (Guerra
et al., 2020; Saelens and Handy, 2008; United
Nations Economic Commission for Europe,

2020). Density may thereby refer to several
dimensions, including housing, job opportunities,
destinations, or street network/intersections,
among others (Voulgaris et al., 2017). While in the
short- to medium-term the density of an urban
development is difficult to change, it is important
to factor it into long-term planning decisions
(e.g. zoning codes).

4.7. Integrated policies and supporting efforts

Several policy efforts can be classified as
intersectoral, or in other words, they neither
solely nor primarily pursue transport objectives,
nor are they rooted within the transport sector,
but nonetheless play an important role in the
promotion of walking and cycling. The promotion
of active travel modes has been recognized as a
promising strategy – in public health promotion,
to increase levels of physical activity, and as part of
climate mitigation efforts, to shift short car trips to
walking and cycling. Efforts to integrate transport,
health and environmental activities should be
strengthened at all administrative levels (Box 17).
The quantification of impacts, for example by
using HEAT (HEAT v5.0, 2022) (Box 10), can be
a helpful tool for cross-sectoral education, as
transport planners are often unaware of the
magnitude of health benefits resulting from active
travel. Health professionals and physicians, on the
other hand, may underestimate the magnitude

of physical activity individuals could accrue from
daily travel. Such efforts should be integrated
systematically in transport planning and project
assessments, as called for by WHO’s Health in
all Policies approach (Kahlmeier et al., 2010;
World Health Organization, 2013), or the United
Kingdom’s transport project appraisal guidance
(Department for Transport, 2018).
An important aspect of bolstering efforts to
promote active travel is to invest in data collection
efforts, which then allow for the evaluation
of measures and assessments of future needs.
Automated bicycle and pedestrian counters
provide cheap and reliable means to track trends
over time (Buehler and Pucher, 2021b; Kraus
and Koch, 2021; Le, Buehler and Hankey, 2019).
Household travel surveys (Goel et al., 2021;
Wittwer et al., 2018), on the other hand, are best
for tracking mode share, or the total contribution
of active travel modes to overall mobility, which
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among other uses is crucial to assess pedestrian
and cyclist safety (Buehler and Pucher, 2017;
Castro, Kahlmeier and Götschi, 2018). Similarly,
crash registries should be kept up-to-date with
regards to collected information, which should
be expanded, as needed, to include active modes,
separating walking, cycling and e-biking; capture
crash location, injuries, even if minor; and other
variables of relevance. Exposure-adjusted crash
rates should be calculated and published as part
of routine safety monitoring efforts (Buehler and
Pucher, 2017; Castro, Kahlmeier and Götschi,
2018). Specialized research surveys allow for
more in-depth analysis of issues related to active
travel (Brand et al., 2021a; Gascon et al., 2019;
Panik et al., 2019; Raser et al., 2018). To reflect
active modes accurately, walking and cycling,
and increasingly e-biking, need to be treated as
separate modes, and special attention needs to
be paid to capturing short trips and seasonality.
Increasingly, smartphone apps are becoming
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a convenient way to survey travel behaviour
(Molloy et al., 2021b).
Policies to promote walking and cycling do not
need to be re-invented from scratch. As there
are wide discrepancies in how advanced the
promotion of active travel is between cities
in Europe and around the world, proactively
engaging in policy transfer, such as learning
and adopting from others’ success stories, is a
highly promising strategy to make swift progress
(Marsden et al., 2011).
Planning standards, norms and official guidance
documents play an important role in the daily
work of planners and engineers. The development
of such regulatory frameworks is typically slow,
and outdated rules can have a paralyzing effect on
innovative road treatments. Regulatory agencies
at all levels of government should systematically
review their regulatory documents with regards
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to the accommodation of active travel modes
and update these as needed. In particular, in
jurisdictions that are new to the promotion of
walking and cycling, it is crucial to provide options
that facilitate the introduction of experimental
solutions, which may not have been tested
locally, but have been successfully implemented
elsewhere. Equally, standard setting needs to keep
up with the ascent of new vehicle types, including
e-bikes and scooters.
Ultimately, funding mechanisms play a crucial role
in how effectively active travel can be promoted.
What is considered to be a sufficient allocation of
general and transportation funds to finance the
various measures described above is ultimately
a political decision. To inform such decision
processes, a holistic view on costs and benefits
should be applied, including environmental and
health aspects. External costs, such as those
borne by society, should whenever possible be
internalized, such as through charging them to
the causing party (i.e. polluter pays principle). In
most cases, such paradigm shifts would improve
financial decisions in favour of active modes,
compared to the prevailing status quo. It has
been estimated that in the EU, driving causes
approximately 500 billion euros in external costs,
whereas walking and bicycling yield 66 and 24
billion euros, respectively, in external benefits
(Gössling et al., 2019).
In many ways, the future of urban transportation
lays within the hands of those who plan and
shape it in their daily work. Capacity building
and sensitization related to active travel topics,
among current and future transport planners and

engineers as well as other relevant professions,
therefore plays a critical role in laying the
groundwork for future progress. Investments in
education and research – such as through German
Cycling Professorships, professional networks and
competence centres, among others, are therefore
an important component to achieve long-term
and sustainable change.
Aside from all the utility-focused consideration
regarding active urban transport, there is also
an important leisure side to these travel modes.
Urban planners and decision-makers have
important roles to play in the areas of recreational
walking and cycling for exercise or pleasure, as well
as in the realm of tourism. Urban green spaces,
for example, provide important infrastructure at
the fringe of transport and recreation, and longdistance cycling networks, often overlapping with
urban cycling infrastructure, are becoming an
increasingly popular magnet for tourism.
Digitalization has introduced a myriad of useful
tools into our lives, several of which can contribute
to making walking and cycling easier, safer
and more convenient. Major online mapping
services, and in some cases individual cities,
have invested in wayfinding maps with specific
algorithms for pedestrians and cyclists. Bike
sharing systems rely heavily on smartphone apps.
Several organizations are using crowd-sourcing
approaches to address traffic safety, infrastructure
improvements and theft prevention, among
others. Moreover, smartphone tracking apps can
provide city planners with insightful usage data
with regards to route preferences and network
improvement needs.
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Box 16
Austrian Masterplans for cycling and
walking and the national klimaaktiv
mobil programme to promote walking
and cycling

In 2015, Austria has developed an innovative approach to the promotion of
cycling and walking, through their integration into its National Energy and
Climate Programme.
The Federal Ministry of Climate Action, Environment, Energy, Mobility,
Innovation and Technology, developed a national strategy to promote
walking: the Walking Masterplan Austria. The aim of this plan was to raise the
profile of walking and consider pedestrian needs in decision-making at the
federal, regional and local level, as well as to improve framework conditions
to promote walking as a mode of transport. The Walking Masterplan contains
10 fields of action with 26 concrete measures to create a pedestrian-friendly
environment. This was a major step forward to promote active mobility and
put walking at the forefront of transport policies.
The first national Cycling Masterplan had already been established in 2006 and
included the objective of doubling the share of cycling. As a result, the modal
share of cycling increased to 7% at the national level. The second national
cycling plan covers the period 2015–2025 with the overall objective of almost
doubling cycling yet again, to 13%.
Consequently, the Austrian Federal Ministry of Climate Action, Environment,
Energy, Mobility, Innovation and Technology established a federal coordination
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Box 16 (contd)
mechanism for cycling and walking policies, involving all federal states and
their capital cities, and established klimaaktiv mobil, a special federal funding
portfolio to promote cycling and walking. From 2020 to 2021, the budget
increased tenfold: from 4 to 40 million e uros, and further to 60 million e uros for
2022. Through klimaaktiv mobil, the federal government is co-financing cycling
and walking infrastructure, such as cycling paths, cycling highways, bicycle
parking, bicycle-sharing systems including e-bikes and cargo bikes, pedestrian
zones, and shared space zones. To receive funding, the establishment of
a regional or local cycling or walking strategy or masterplan is required.
Furthermore, klimaaktiv mobil, supports non-infrastructure programmes
on active mobility, such as mobility management in cities, municipalities,
companies, tourism and schools, and awareness raising campaigns.

Austrian Master Plans for Walking and Cycling

Sources: Thaler and Eder, 2007, 2015a and 2015b.
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Box 17

Healthy Streets Approach to change
planning practice

Greater London, United Kingdom, adopted the Healthy Streets Approach and,
despite falling budgets, has made huge strides in improving streets for people
walking, cycling, standing and sitting. Measures include the widespread
roll-out of 20 miles per hour (mph) limits, reallocation of road space from cars
to cycles, and greater priority at junctions for people walking and cycling.
This has been done at scale across the Greater London region of 10 million
people through systematically prioritizing 10 Healthy Streets Indicators in
leadership, communications, policy development and project design. It costs
little – relative to transport infrastructure budgets – to change priorities and
governance processes, and this delivers huge differences in outcomes for
citizens. The change was achieved through training transport and planning
professionals and applying
The 10 Healthy Streets Indicators
Healthy Streets tools at each stage
of decision-making processes.
This successful combination of
training and tools is now being
rolled out across the United
Kingdom and Australia, delivering
a sustained shift in the dominant
discourse of urban transport from
cars first to people’s needs first.

Source: (Saunders, 2021)
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Box 18
International policies and programmes
in support of walking and cycling
promotion

The value of walking and cycling as important pillars in future sustainable
transport systems has been recognized in several global and regional policies
and processes. These high-level endorsements – as part of climate change
mitigation, health promotion, environmental protection and other efforts –
provide a further basis and guidance in support of efforts to promote walking
and cycling.
The 2030 Agenda for Sustainable Development highlights the importance of
the shift towards more sustainable and healthy means of transport, including
active travel, for achieving the Sustainable Development Goals (SDGs).
For example, investing in efforts to get more people cycling, more often
could unleash the potential of cycling for achieving 11 out of 17 SDGs, in
particular the collective aspirations for road safety, reducing greenhouse gas
emissions from transport and urban air pollution, climate action and energy
efficiency (European Cyclists’ Federation, 2016b; United Nations in Western
Europe, 2022).
WHO recognizes walking and cycling as effective strategies to promote
physical activity, a key factor in the prevention of noncommunicable diseases.
The WHO Regional Office for Europe’s mandate on transport and health is
promoted through the WHO European Environment and Health Process (EHP)
and THE PEP. Both are rich in the number of ministerial declarations and
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Box 18 (contd)
high-level commitments that identify walking and cycling promotion as a
regional priority and call for accelerated action towards ensuring healthy and
sustainable mobility, including the:
2017 Ostrava Declaration, a high-level commitment by environment
and health ministers to low-emission and energy-efficient transport
and mobility integrated with urban and spatial planning, including the
promotion of walking and cycling (WHO Regional Office for Europe,
2017); and
2021 Vienna Declaration, Building forward better by transforming to new,
clean, safe, healthy and inclusive mobility and transport, and especially
its Annex III the first ever pan-European Master Plan for Cycling Promotion,
focusing on the implementation of environmentally friendly, economically
viable, and socially fair and healthy mobility in the pan-European region
(United Nations Economic Commission for Europe, 2021).
Other international commitments supportive of walking and cycling
promotion include:
WHO Global Strategy on Diet, Physical Activity and Health, which
encourages environmental planning that allows for increased walking,
cycling and other physical activities (World Health Organization, 2004);
Physical Activity Strategy for the WHO European Region 2016–2025,
which, among other activities, promotes physical activity for all adults
as part of daily life, including during transport (WHO European Office for
Europe, 2016a);
WHO Global Action Plan for the Prevention and Control of
Noncommunicable Diseases (2013–2020) (World Health Organization,
2013a);
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Box 18 (contd)
WHO Global action plan on physical activity 2018–2030: more active
people for a healthier world (World Health Organization, 2018b);
WHO guidelines on physical activity and sedentary behaviour, which
promote walking and cycling as a means of physical activity (World Health
Organization, 2020d);
Paris Climate Change Agreement, which puts transport and mobility at
the centre of the climate change agenda and calls for carbon-free mobility
and investing more in walking and cycling infrastructure (United Nations,
2015);
Habitat III Conference, held in October 2016, and its outcome, which was
the adoption of a New Urban Agenda (United Nations, 2016);
Luxembourg Declaration of the Informal meeting of EU ministers for
Transport, held in Luxembourg in October 2015 (The Government of the
Grand Duchy of Luxembourg, 2015);
Graz Declaration of the Informal Meeting of EU Environment and
Transport Ministers, Graz, Austria, in October 2018, inviting the European
Commission to develop and deliver the comprehensive strategy for
sustainable, clean, safe, affordable and inclusive mobility in Europe
(Federal Ministry Republic of Austria, 2018);
WHO Manifesto for a healthy recovery from COVID-19 (World Health
Organization, 2020e).
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5

Concluding remarks

A rich body of evidence supports the claim that
walking and cycling are beneficial for urban
transport, and well beyond. The health benefits
from active travel are substantial and their
potential to help move towards carbon-free
mobility is increasingly recognized.
Research and practice have amassed a rich
portfolio of measures to promote walking and
cycling, including actionable options for any
city around the globe. Increasing safety for
pedestrians and cyclists must be a key goal for the
vast majority of cities, but the required measures
go together with improvements in comfort and
convenience for active travellers. Increasing levels
of walking and cycling and increasing traffic safety
are therefore often one and the same. Central
to such efforts is providing coherent networks
of consistent quality. Physically separated
infrastructure is equally as important as traffic
calming, as is consideration of the needs of the
most vulnerable travellers, such as children
and elderly.

To provide such efforts with sufficient support,
current planning practice needs to realign the
prioritization of travel modes regarding funds
and space and recognize active travel as an
intersectoral issue of relevance to a broad set
of policy goals, namely those including health
and sustainability. Such structural realignments
should manifest at all administrative levels,
from small project evaluations to high-level
departmental strategies, and should routinely be
reflected in decision-making.
Policy commitments, such as those taken
through the Vienna Declaration and PanEuropean Masterplan for Cycling Promotion,
can be powerful catalysts for change, helping
countries to acknowledge walking and cycling as
important modes of transport for attaining greater
urban resilience and quality of urban life. With
a post-pandemic return to a new normal in sight,
this is the right time to realign urban transport
priorities with broader goals for public health
and sustainability.
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Annex I. Impact assessment and
other supportive tools for walking
and cycling
As research and planning practice on walking and cycling have evolved, a noticeable trickle-down
effect has produced a range of helpful tools. A limited selection is presented here without claim
to completeness.

Impact calculators include:

HEAT: Health Economic Assessment Tool for walking and cycling is WHO’s health
and carbon impact calculator for active travel modes.
HEAT v5.0 (2022). Health Economic Assessment Tool (HEAT) for walking and cycling
by WHO [website]. Copenhagen: WHO Regional Office for Europe
(https://www.heatwalkingcycling.org/)

ITHIM: Integrated Transport and Health Impact Model is a multimodal health
impact calculator developed by the University of Cambridge.
University of Cambridge (2022) Integrated Transport and Health Impact Modelling
Tool (ITHIM) [website]. MRC Epidemiology Unit, University of Cambridge Integrated
Transport and Health Impact Modelling tool Cambridge: University of Cambridge
(https://www.mrc-epid.cam.ac.uk/research/research-areas/public-healthmodelling/ithim/)

ICT: Impacts of Cycling Tool is a cycling health impact calculator.
Propensity to cycle (2019). Impacts of cycling tool [website]. Cambridge: University
of Cambridge
(https://www.pct.bike/ict/)
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AirQ+: tool for calculating the health impacts of air pollution.
WHO Regional Office for Europe (2020). AirQ+: software tool for health risk
assessment of air pollution. Copenhagen: WHO Regional Office for Europe
(https://www.euro.who.int/en/health-topics/environment-and-health/air-quality/
activities/airq-software-tool-for-health-risk-assessment-of-air-pollution)

Place-Based Carbon Calculator: A carbon calculator integrating the Propensity
to Cycle Tool
Centre for Research into Energy Demand Solutions (2021). Place-Based Carbon
Calculator [website]. Oxford: Centre for Research into Energy Demand Solutions
(https://www.carbon.place/)

Infrastructure, safety and travel demand tools include:

PCT: Propensity to Cycling Tool predicts the greatest propensity of cycling to
inform investment decisions
Propensity to Cycle Tool (PCT) [website]
(https://www.pct.bike/)

Fix my street: A crowd-sourcing platform to collect street improvement needs
SocietyWorks (2022). Fix my street [website]. United Kingdom:
Fix my street Platform
(https://www.fixmystreet.com/)

Safer Streets Priority Finder Tool: A tool to identify street safety risks for
vulnerable road users
Louisiana Department of Transportation and Development’s Traffic Safety Office
(2022). Safer street priority finder. Beta V 1.2 [website]
(https://www.saferstreetspriorityfinder.com/tool/)
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Active Living Research tools: A suite of tools to audit the build environment with
regards to active travel
(https://activelivingresearch.org/search/site/content_tools_and_
measure?f[0]=bundle%3Acontent_tools_and_measure)

Healthy Streets: A systematic approach to consider health aspects in planning
decisions
Transport for London (2022). Healthy streets [website].
London: United Kingdom Government
(https://tfl.gov.uk/corporate/about-tfl/how-we-work/planning-for-the-future/
healthy-streets)

Bicycle network analysis tool: A tool to assess the connectivity and quality of
cycling networks
TOOLE DESIGN GROUP (2022). Bicycle network analysis tool [website], Atlanta:
Toole Design
(https://tooledesign.com/project/bicycle-network-analysis-tool/)

Bikable: A tool to assess the connectivity and quality of cycling networks
Rails-to-Trails Conservancy (2022). Bikable [website]. Washington D.C.: Rails-toTrails Conservancy
(https://www.railstotrails.org/our-work/research-and-information/bikeable/)

Complete Streets Game: A game to visualize complete streets (i.e. streets that
accommodate all types of users)
The Centre for Active Transport. Clean Air Partnership (2019). Complete Streets
Game 3.0 [website]. Toronto; Clean Air Partnership
(https://www.tcat.ca/resources/complete-streets-game/)
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Streetmix: A tool to visualize bicycle- and pedestrian-friendly streets
Streetmix (2022). Streetmix [website]
(https://streetmix.net/)

Streetplan: A tool to visualize bicycle- and pedestrian-friendly streets,
Urban Artisans (2022). StreetPlan [website]
(https://streetplan.net/).

Policy audit tools and guidance:

Technical guidance and tools to help local authorities plan cycling and walking
infrastructure
Department for Transport (2017) Guidance: Planning local cycling and walking
networks. London: United Kingdom Government
(https://www.gov.uk/government/publications/local-cycling-and-walkinginfrastructure-plans-technical-guidance-and-tools)

The Bicycle Policy Audit (BYPAD) is a tool to audit local and regional cycling
policy
Institut für Verkehrspädagogik (2022). The Bicycle Policy Audit [website].
Graz: Institut für Verkehrspädagogik
(https://www.bypad.org/).

For more tools, see also the CIVITAS Urban Mobility Tool Inventory:

CIVITAS initiative (2021). Urban Mobility Tool Inventory [website].
Brussels: CIVITAS initiative
(https://civitas.eu/tool-inventory?f%5B0%5D=%20field_application_
area%3A923).
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The World Health Organization (WHO) is a specialized agency of the United Nations
created in 1948 with the primary responsibility for international health matters
and public health. The WHO Regional Office for Europe is one of six regional offices
throughout the world, each with its own programme geared to the particular health
conditions of the countries it serves.

MEMBER STATES
Albania
Andorra
Armenia
Austria
Azerbaijan
Belarus
Belgium
Bosnia and Herzegovina
Bulgaria
Croatia
Cyprus
Czechia
Denmark
Estonia
Finland
France
Georgia
Germany

Greece
Hungary
Iceland
Ireland
Israel
Italy
Kazakhstan
Kyrgyzstan
Latvia
Lithuania
Luxembourg
Malta
Monaco
Montenegro
Netherlands
North Macedonia
Norway
Poland

World Health Organization
Regional Office for Europe
UN City, Marmorvej 51,
DK-2100, Copenhagen Ø, Denmark
Tel.:+4545337000; Fax:+4545337001
Email: eurocontact@who.int
Web site: www.euro.who.int
118 Walking and cycling: latest evidence to support policy-making and practice

Portugal
Republic of Moldova
Romania
Russian Federation
San Marino
Serbia
Slovakia
Slovenia
Spain
Sweden
Switzerland
Tajikistan
Turkey
Turkmenistan
Ukraine
United Kingdom
Uzbekistan

