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Executive Summary
Putting people first as we plan and re-design our city streets can reduce barriers to active travel and 
improve heart health. With the national focus on increasing housing supply, new neighbourhoods 
and residential communities are under construction across the country. There is an opportunity for 
transport and infrastructure to prioritise the health of residents and visitors, reducing dependence on 
cars for daily activities.

The way roads are used has changed over time from places for mixed modal transportation and 
social and economic life to places primarily focused on car-based transport. Streets designed for 
a mix of uses are now the exception rather than the norm. A growing trend of car dependency 
in Australia has been influenced by factors such as geography (e.g. regional vs capital cities), 
household income, urban sprawl, limited access to public transport, and car-focused road 
infrastructure. Car dependency poses a significant public health challenge due to prolonged 
periods of time spent sitting, traffic-related air pollution and noise. 

Alternatives to car travel, such as active travel that involves walking, wheeling and bike riding, can 
contribute to improved health outcomes, including reduced risk of heart disease. This review presents 
evidence to support health being considered as a core factor in street design and for planning 
decisions that support active travel. Street design elements and considerations identified in this 
evidence review that have a positive impact on heart health through supporting increased physical 
activity include speed reduction, traffic calming, presence of footpaths and crossings, network 
planning/connectivity, streetscape aesthetics and placemaking. 

The Heart Foundation recognises the opportunity to improve health and wellbeing for people 
by prioritising design of streets and neighbourhoods to support active travel. In this paper, 
recommendations are put forward that can be applied by urban planning practitioners to build 
community and government support for transport changes that can also improve heart health.
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Summary of Recommendations
1. 	 Prioritise people-first approaches to street design and implementation for urban road projects 

at all levels of government.

2. 	 Provide high-quality infrastructure that supports people walking, which is separate from other 
forms of micromobility that travel faster than walking speed (e.g. bikes and e-scooters).

3. 	 Establish low-stress bicycle riding networks connecting daily living destinations like public 
transport, shops and schools. These networks should separate bicycle riding infrastructure 
from vehicular traffic on busy roads and be designed to accommodate a range of 
micromobility users. 

4. 	 Ensure that road crossings increase overall neighbourhood accessibility by being highly 
visible, placed in logical, convenient locations that service the area. Timing of traffic signals 
at road crossings should have short wait times and ensure adequate time to cross streets for 
people of all levels of mobility.

5. 	 Improve the connectivity of neighbourhoods for people walking, wheeling and bike riding via 
linear parks, cut-throughs and other measures, intersection density and layouts that support 
more direct route options.

6. 	 Ensure universal accessibility of local street infrastructure so that it can be used safely by all 
people, including those with disability or limited mobility, older people and children. 

7. 	 Reduce speed limits and volume of vehicular traffic using street-level traffic calming measures 
or area-wide approaches like Low Traffic Neighbourhoods (LTNs). 

8. 	 Create attractive main streets with greenery, lighting, public amenities and outdoor dining 
that people access by foot or bike.

9. 	 Build community awareness and support for people-first approaches to road use by adopting 
values-based messaging in public communications that can grow support for walking, 
wheeling, bike riding and other active transport initiatives.

10. Develop comprehensive neighbourhood-level plans that incorporate the maximum number 
of recommendations from this report to ensure maximum benefits to people living in, working 
in and visiting these neighbourhoods.
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Definitions/glossary: 
Active travel: Defined recently as ‘travel in which the sustained 
physical exertion of the traveller directly contributes to 
their motion’.1, p154 This includes modes of travel such as 
walking, wheeling or riding using a traditional bike or e-bike, 
skateboarding and kick scootering. Active travel also includes 
the use of e-mobility devices such as e-bikes even though their 
use typically requires less physical effort. In this paper we also 
include wheeling and other micro-mobility devices as these 
modes often move through pedestrianised environments.2 

Active travel is primarily used as a verb (action word); and 
active transport as a noun.  

Car dependency: A situation in which urban design, 
infrastructure, and cultural norms prioritise car use, making 
alternative modes of travel such as walking, wheeling, bike 
riding, or public transport less viable or attractive.

Cicloruta: an extensive network of bike paths that connect to 
public transport and other key destinations.

Ciclovia: Also known as open streets, these are where streets 
are temporarily closed to vehicular traffic and opened 
to other forms of movement and social activity including 
walking, wheeling and bike riding. The first Ciclovia was held 
in Bogota, Colombia in 1974 and continues to the present day.

Complete streets: A street or roadway that is designed, 
planned and delivered to provide for, and accommodate, 
all modes of transport and users including people walking, 
wheeling, bike riding, using public transport and driving 
private vehicles.

Cut throughs: Footpaths or other pathways between buildings 
or properties, not associated with roads, that enable greater 
route connectivity for people walking, wheeling or bike riding. 
They can be located at the terminus of cul-de-sacs, and 
other mid-block locations to increase permeability of people 
walking, wheeling and bike riding.3 

Cycling: Travel using a bike, including traditional, recumbent 
and e-bike as well as any form of trike (a three wheeled bike). 
Although e-bikes require less physical effort to operate, they 
are typically considered as a form of physical active travel. 
The term ‘cycling’ can be used interchangeably with bike 
riding. 

Low stress bike riding: Describes a bike riding network that 
provides routes between an origin and destination that do not 
require bike riders to exceed their personal tolerance for traffic 
stress, or an undue level of detour to avoid traffic stress.4 

Micro-mobility: Lightweight, personal travel devices that 
operate at low speeds (usually <25 km/hr). These can be 
non-motorised (eg. traditional bicycles, rollerblades or 
skateboard), electric-assisted (eg. e-bike) or motorised 
(eg. mobility scooter, electric wheelchair or e-scooter).1

Modal filters: A street design strategy that limits cars while 
allowing other modes, such as people walking, wheeling 
or riding bikes, to pass through. Modal filters create an 
accessible network of low traffic streets for walking, wheeling 
and bike riding.5 They can also be known as filtered 
permeability. Approaches typically employ physical structures 
such as bollards, planting or street furniture, but can also 
include signage and CCTV enforced modal filters. 

Multi modal streets: Streets that provide for, and integrate, 
a range of different types of transport. 

Pedestrianised environments: An area within a built 
environment which focuses on people and often restricts 
accessibility and movement by cars and other motorised 
forms of transport including buses.

People-first approach: An approach to traffic engineering, 
transport planning and road design that prioritises community 
health and wellbeing. This is achieved through the creation 
of safe, convenient and connected transport options for all 
people, including those who are walking, wheeling, bike 
riding, using public transport and driving cars.

Physical activity: ‘Any bodily movement produced by 
skeletal muscles that requires energy expenditure’,6, p126 
including activities such as walking, wheeling, bike riding and 
recreational exercise. Physical activity can be categorised 
into different domains: transport, leisure, occupational and 
household.

Public transport: Shared transport services for the general 
public including buses, trains, trams, light rail and ferries. 

Quietway: Low volume streets where people riding bikes and 
driving cars are equal road users in a mixed traffic on-road 
environment.7 These are typically local streets with low traffic 
speeds, visual cues and design elements that encourage 
slower driving and discourage overtaking.7 Also known as Safe 
Active Streets in Western Australia. 

Road space allocation: The process of determining how 
road space is distributed among different users and modes 
of transport, including people walking, wheeling, bike riding, 
using public transport and driving.

Sedentary behaviour: Activities conducted during waking 
hours while seated, reclining or lying down that require low 
levels of energy expenditure.8 Distinct from sleep. Prolonged 
sitting in a car (e.g., driving) is a common form of sedentary 
behaviour.

Street connectivity: The degree to which street networks 
interconnect based on their arrangement in an area. 
Typically measured by the density of street intersections. Street 
connectivity generally enables more direct route choices.

Streetscape: This is the term given to the overall character of 
a road or street, considering all aspects of its appearance – 
buildings, roadways, greenery, landscaping, footpaths and 
other amenity.

Traffic calming: The combination of predominantly physical 
measures to limit negative impacts from cars, change driver 
behavior, and improve conditions for other users of streets, 
such as people walking or riding bikes.9 Objectives include 
slowing speeds, improving safety (including perceptions 
of safety for those on foot or bike), enhancing the street 
environment and increasing access for a range of transport 
modes. 

Urban heat islands: Phenomenon where urban areas are 
warmer than surrounding areas due to greater trapping and 
absorption of heat from the presence of roads, pathways, 
buildings and dark roofs, as opposed to green and blue 
surfaces such as parks and rivers.10

Walking: Moving by foot. Can include use of walking frames, 
support animals and other aids.

Wheeling: The action of moving as a pedestrian or walking 
pace, using manual or self-assisted modes of transport including 
the use of wheelchairs, mobility aids, scooters and others.
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1.	 Introduction
1.1 History of road use  

Australia has become a car-dependent society. This is not good for our heart health as it can 
decrease our physical activity and increase air and noise pollution. 

Before cars became popular in the early 1900s, urban roads were primarily used for mixed modes 
of transportation, including walking, bike riding, horse-drawn carriages, and trams, as well as social 
and economic interactions. Roads facilitated commercial activity by allowing the movement of 
goods via horse-drawn carts and facilitating small-scale trade, while also providing a shared space 
for people walking, wheeling, riding bikes and for community life.11 On-road public transport, such as 
trams, played a key role in urban mobility, connecting residential areas to commercial and industrial 
centres.12

During the 20th century, cars emerged as the dominant mode of transportation13 and road design 
began to prioritise and reallocate space to cars. As part of these global shifts, urban planning and 
suburban development responded with car-oriented, sprawling cities. Largely driven by the desire to 
support economic growth and productivity, this car-centric approach began to overlook other forms 
of on-road transport, like walking, wheeling and bike riding.11,14-16 Over time, car ownership became 
essential for travelling large distances and accessing key services and destinations,17 contributing to 
a largely car-dependent society (Figure 1), physical inactivity, congestion and pollution.14-16

Swanston Street, Melbourne, looking north from beyond Flinders Street, showing cable cars, people, cars and horse drawn vehicles; 

ca 1910-1920; Image credit: Fowler, Lyle, State Library Victoria, www.slv.vic.gov.au
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1.2 Car dependency in Australia 
Car dependency differs with factors such as people’s income and location, with higher 
dependence in low density, outer urban areas.

Car ownership in Australia is among the highest in OECD countries19 and many parts of Australia are 
highly car-dependent. In several Australian cities or regions, more than 70% of trips are made by 
private vehicles, with relatively low use of public transport, walking, bike riding and other modes.20-24 

Reliance on cars for commuting varies across cities and regional/metropolitan areas, with workers 
in non-capital cities generally having far greater car dependence for work than capital city workers 
(Figure 2).25 Car dependency is influenced by a range of factors, disproportionately affecting people 
living on lower incomes, and in low density, outer urban and peri-urban areas where there is more 
likely to be poor access to public transport.17,26-30 

Figure 1: Total national passenger road travel in Australia, bu bus and car 1974-2020. A drop in passenger car and bus transport in 2019-20 is likely attributed to 
COVID-19. Source: Bureau of Infrastructure and Transport Research Economics (BITRE) estimates presented in the Australian Infrastructure and Transport Statistics: 
Passengers - Yearbook 202218

Figure 2: Journey to work – proportion of drivers* in Greater Capital Cities and Rest of State areas, Australia, 2021 
*Employed persons aged 15 years or over 
Source: Based on Australian Bureau of Statistics, 202225 / CC BY 4.0
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1.3 Car dependency and heart health 
Traveling by car is a form of sedentary behaviour, and can increase the risk of chronic diseases 
such as cardiovascular disease.

Car dependency poses a significant public health challenge, with car travel regarded as a pervasive 
form of sedentary behaviour.31 There is strong evidence linking longer durations of car use to greater 
risk of obesity among adults.32 There is also evidence that prolonged time spent sitting in cars, 
including as a passenger, is related to a greater risk of diabetes,33 an unfavourable cardiometabolic 
risk profile,33 cardiovascular disease mortality34 and poor mental health and well-being.35 

Car dependency can negatively impact health by increasing traffic-related air pollution, which in 
turn raises the risk of cardiovascular and respiratory diseases36 via pathways involving oxidative stress, 
inflammation, changes to the nervous system and vascular dysfunction.37 Traffic noise can also be 
harmful to heart health and is associated with an increased risk of ischaemic heart diseases38 and 
stroke,39 likely due to stress responses and disruptions to sleep and circadian rhythms.38,39

1.4 Alternatives to car travel are good 
for heart health 

Physical activity, even in small amounts, can lower the risk of heart and vascular diseases. 
Swapping short car trips for walking, wheeling or bike riding can lead to significant health benefits 
throughout life.

Active travel has been defined as ‘travel in which the sustained physical exertion of the traveler directly 
contributes to their motion’.1 Active travel modes such as walking, riding a bike and other wheeled 
modes, like rollerblading, skateboarding or scooting, are good for heart health – in large part 
because they involve physical activity. Evidence of the protective effects of physical activity on heart 
health is strong – even small amounts of physical activity can lower the risk of coronary heart disease, 
ischaemic stroke and heart failure, and dying from cardiovascular disease.40 

Physical activity enhances cardiometabolic health, including cardiovascular fitness and blood 
pressure regulation, and reduces the risk of type 2 diabetes. It also helps maintain a healthy weight 
in both adults and children41-43 and is linked to a lower risk of some cancers.43 Physical activity and 
exercise is also widely used to treat and manage a range of conditions.44 Simulations show that 
swapping short car trips of less than 2 km with walking and car trips of 2-5 km with bike riding could 
accrue significant health benefits over the lifecourse.45 Comparative risk assessments and cost-
benefit analyses consistently show that the health benefits of switching to walking or bike riding for 
travel outweigh the risks of injury or exposure to air pollution.46  

Walking is one of the most popular and accessible forms of physical activity. 

Image credit: National Heart Foundation of Australia, Cameron Murray Photography
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Walking and bike riding can be undertaken for leisure or recreation purposes, as well as to travel 
between locations.1,47  Walking is one of the most popular and accessible forms of physical activity 
that most people are capable of undertaking and requires few resources.47 For children, walking to/
from school can be a significant source of physical activity.48-50 In adults, taking more steps per day 
is associated with progressively lower risk of fatal and non-fatal cardiovascular events,51 particularly 
among older adults.51

Walking, wheeling, bike riding and using public transport are better alternatives for heart health 
than taking the car.

Evidence suggests that people who ride a bike to work or school have higher fitness levels.50,52,53 
Studies that follow participants over time also show that those who ride a bike for recreation or 
transport have a lower risk of developing  cardiovascular disease,52 and those who ride to work 
have a lower risk of dying from any cause over the period being studied compared to those who 
use passive sedentary modes of travel.52 Riding electrically-assisted bikes (e-bikes) can be good 
for the heart. While e-bikes require less physical exertion than conventional bike riding, the intensity 
of physical activity from riding e-bikes can be similar to and sometimes even greater than walking, 
particularly when riding uphill.54,55 E-bikes may be particularly helpful for improving cardiorespiratory 
fitness among people who are not very active and would benefit the most from additional physical 
activity.54  

Public transport use can also be good for the heart, as it usually involves active travel at one or 
both ends of the journey. A study in Tasmania, for example, showed that adults took more steps and 
accumulated more physical activity on days they travelled by bus compared to days they did not.56 
Switching from car to public transport use can add between 8 to 33 extra minutes of walking per 
day57 and is associated with a lower body mass index.58

1.5 Other benefits of alternatives to car travel 
1.5.1 Environment

Choosing alternatives to car travel can promote positive physical and mental health and can be 
better for the environment and the economy.

The transport sector, which includes travel in private vehicles, is a significant contributor to 
greenhouse gas emissions in Australia.59 Car travel generates heat from exhaust systems, 
contributing to heat island effects,60,61 and traffic-related air pollutants react with heat and sunlight to 
generate additional ozone.61  Shifting journeys from private car to active travel and public transport 
are widely promoted to help to reduce CO2 emissions, protect planetary health and help meet the 
United Nations sustainable development goals (SDGs), such as ‘Ensure healthy lives and promote 
wellbeing for all at all ages’ (SDG 3) and ‘Make cities and human settlements inclusive, safe, resilient 
and sustainable’ (SDG 11).59,62-64 Although low-carbon mobility options like electric cars are becoming 
more popular and can help reduce traffic-related air pollution, they do not mitigate the negative 
health impacts of prolonged sitting or road injury.65

1.5.2 Economic
Increasing physical activity across the population and reducing reliance on car use can help 
reduce the economic burden. It is estimated that US$27 billion will be spent per annum globally 
on new cases of preventable noncommunicable diseases due to physical inactivity by 2030 if levels 
of physical activity remain the same.44 The avoidable social cost of traffic congestion across eight 
metropolitan areas in Australia in the 2015 financial year alone was estimated to be more than 
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$15 billion.13 More walking, wheeling and bike riding can also help to stimulate local economies. 
People riding bikes have been shown to shop locally and more frequently compared to those who 
travel by car, and for some types of businesses (excluding grocery stores), people walking and bike 
riding and public transport users, spend more per trip.66,67

1.5.3 Mental health and quality of life 
Physical activity is associated with a reduced risk of developing depression, and regular physical 
activity can reduce general feelings of anxiety.43 In young people, walking, wheeling (including using 
a wheelchair) and bike riding can create positive social interactions with peers, family and/or the 
community, promoting social connection and better social well-being.68,69 Some studies suggest that 
children and parents who engage in active school travel may have more positive emotions70 and 
feel happier on the journey.71,72 Relatedly, children and adolescents who usually engage in active 
travel report better mental health outcomes, including fewer depressive symptoms73 and higher levels 
of happiness.74 In older adults, use of public transport has been linked to better mental health, less 
loneliness and more regular contact with family and friends.75

1.6 Why are roads important for heart health?   
People-first street design can enable active, healthy and sustainable travel instead of taking the car.

Supporting heart health starts with better design. Reducing car use and encouraging walking, 
wheeling, bike riding and use of public transport improves heart health, wellbeing, the economy and 
the environment. Road and street designs play a key role in enabling active, healthy lifestyles. 

There is increasing recognition across transport and land use professionals in Australia of the 
nuanced role played by streets. Roads and streets are public spaces, contributing to liveability and 
supporting a diversity of activities and functions, including recreation and play, socialising, growing 
food, dining and other businesses, as well as supporting active travel.76 

Streets that are vibrant, where people feel safe, welcome and comfortable to walk, wheel or ride 
a bike, and that enable them to reach their destinations efficiently and in a heart-healthy way, 
are places for people.77 Seeing people actively using streets can also inspire others to do the 
same, improve perceptions of safety and create opportunities for social interactions. A people-first 
approach to the use of road space and design of streets is critical for generating shifts from car use 
to active, sustainable travel and for supporting healthy people and neighbourhoods.

Walking, wheeling and bike riding for young people can create positive social interactions, including with family 

Image credit: iStock.com, shapecharge
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2.	 Streets that prioritise health
The following section outlines evidence linking aspects of street design to walking, wheeling, 
bike riding and public transport use, and to heart health. 

2.1 Speed reduction  
Australia’s residential speed limit is amongst the highest in the OECD. Lowering this speed limit to 30 
km/h may reduce barriers to people walking, wheeling and bike riding, especially by children.

Fast moving vehicular traffic is a barrier to walking, wheeling and bike riding,78 and raises safety 
concerns.79 As advocated by the World Health Organization,80 a growing number of cities across the 
world are reducing speed limits on many streets to 30 km/h (or 20 mph), particularly in residential 
and built-up urban areas. Examples include Paris, Brussels, Madrid and Amsterdam in Europe,81 
throughout Wales82 and Bristol83 in the UK; and the City of Yarra in Australia.84 However, Australia has 
one of the highest default speed limits amongst the OECD countries, at 50 km/h on local residential 
streets in most states and territories.85 Speed is a particularly important barrier to children’s use of 
streets for play and travel. A review of 16 studies found that lower speed limits or perceived speed of 
vehicular traffic, or more measures that calm vehicular traffic (e.g. speed bumps), were associated 
with higher levels of physical activity or active travel in children and youth.86 

As well as reducing the risk and severity of road trauma,79,87 lowering speed limits can reduce traffic-
related noise. A review of studies conducted in 40 cities in Europe showed that, on average, reducing 
the speed limit to 30 km/h resulted in a 2.5 dB reduction in noise.87 This is important as health impact 
assessments estimate reductions in traffic-related noise from speed reduction will lead to health 
benefits, including reductions in death and hospital admissions from cardiovascular disease.88 The 
effect of road traffic noise pollution on health and wellbeing is increasingly being acknowledged, 
including its impact on ischemic heart disease.88

 Lower speed may improve levels of physical activity and active travel, particularly in children. 

Image credit: iStock.com, Fotofantastika
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2.2 Footpaths for walking and wheeling
Lack of footpaths and walkways can make it difficult for people to choose walking and wheeling.

A walk-friendly environment requires safe and effective walking infrastructure, with footpaths playing 
a vital role. The presence and quality of footpaths have been associated with more physical 
activity or walking for transport among children,89,90 adults91-93 and older adults.94 Older adults living 
in neighbourhoods with no or poorly maintained footpaths report lower levels of neighbourhood 
participation,95-97 while poor footpath conditions contribute to an increased risk of falls98 and fear of 
falls99 in middle-aged and older adults.  

In some cities and urban areas, footpaths are either absent or not compliant with the recommended 
widths, making it difficult for people to walk and use mobility aids.100,101 Safe and effective walking 
infrastructure includes the provision of a network of high-quality, well-maintained footpaths on both 
sides of the road. Footpaths should be free from obstructions and can be used by a broad range of 
people including children, older people, and those with disability or mobility issues requiring aids like 
walking frames, sticks, scooters or support animals.96,102-104 Footpath obstructions are related to less 
frequent outdoor play among children105 and hinder walking.101 Separate infrastructure for people 
walking or using wheelchairs from those using other modes of transport, such as bikes, scooters or 
other forms of micromobility, may further enhance safety and usability.106,107 

2.3 Safe bike riding infrastructure
Better design of bike infrastructure such as well-connected cycleway networks and bike lanes which 
are separated from car traffic can lead to increases in bike riding. Improved infrastructure can 
address common concerns about safety and create a lower-stress, more convenient way to travel.

Bike riding infrastructure is integral to support shifts from driving to bike riding and other forms of 
micromobility.108 Reviews have shown that access to bike lanes is associated with higher levels 
of physical activity among children109 and adults.110 Some studies have shown that implementing 
bike riding infrastructure – such as pop-up bike lanes, protected bike lanes, expanded bike riding 
routes that improve connectivity – can increase bike riding.111-113 Key barriers to bike riding include 
not wanting to ride in mixed traffic environments and the associated fear of collisions with motor 
vehicles.114 Riding on the road with motorised traffic was noted as a deterrent for bike riding by one in 
two people. A recent study in Victoria classified 78% of adults surveyed as ‘interested but concerned’ 
about bike riding, only feeling comfortable doing so in lanes protected from motorised traffic.115 
While safety can be achieved by a range of measures,116-121 evidence shows that people – particularly 
women – prefer physical separation from cars.122

In many places in Europe, a combination of separated bike riding facilities on streets with heavier 
vehicular traffic and intersections, alongside extensive traffic calming measures in other areas (like 
quietways), integration with public transport and cyclist rights of way, helps make riding a bike safer 
and more convenient.123 Well-connected bike infrastructure and networks can also play a key role in 
creating a ‘low stress’ bike riding environment.124

Box 1: Temporary ‘pop-up’ bike lanes
Cities across Europe,125 North America126 and Australia127 have seen boosts in bike riding after 
accelerating their cycling infrastructure programs during the COVID-19 pandemic. Flexible, 
low-cost options like temporary pop-up bike lanes enable biking infrastructure to be installed 
quickly. In Sydney, the implementation of pop-up bike lanes during COVID-19 substantially 
increased bike riding, with growth in less than a year ranging from 30% to 500% across different 
areas in the city.127 In the US, a temporary pop-up bike lane had a traffic calming effect.128
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2.4 Road crossings
Safe crossings in convenient places and logical positions can encourage more walking. wheeling 
and bike riding.

The design and placement of crossings are important factors that contribute to the safety of people 
who walk, ride or use other wheeled modes of transport.129,130 In car-centric countries like Australia, 
research shows that children are less likely to walk or ride a bike if there is a (real or perceived) lack 
of crossings or safe places to cross roads,131,132 or if they have to cross busy roads to get to school.131,133 
Among older adults, more positive perceptions of traffic safety is associated with higher levels of 
physical activity.91 In addition, more positive perceptions of traffic safety and objectively-assessed 
traffic or pedestrian safety  have been linked to higher levels of physical activity and active travel, 
respectively.92 

Older people often express concerns about road crossing safety, including insufficient time to 
cross roads and long distances between safe crossings points.96,97,134 Crossings are more likely to 
be used by people who are walking135,136 and riding bikes137 when they are located at convenient 
places, particularly in relation to the trip origin and destination. Convenient placement, visibility 
and accessibility (e.g. by people using wheelchairs or people with visual impairments) are essential 
design features of safe road crossings. Adequate crossing time is also critical, particularly for older 
adults138 and people with disabilities, especially on wider roads.

Crossings are more likely to be used when located in convenient places. 

Image credit: iStock.com, rudi_suardi
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2.5 Connectivity and movement networks
Well connected street, walking and biking networks, combined with measures to calm traffic, could 
encourage more people to walk, wheel and ride bikes for transport or recreation.

Street connectivity refers to how streets are arranged in an area.139 A well-connected street network 
typically features a grid-like layout with a high number of intersections, enabling more direct 
routes. In contrast, areas with low street connectivity, which often have more cul-de-sacs and fewer 
intersections, result in longer and less direct travel routes. 

In Australia, most inner suburbs near central business districts (CBDs) have main street connectivity 
but this tends to decrease as distances from the CBD increase.140 An international study of 14 diverse 
cities identified a threshold of 98 intersections/km2 as associated with 80% probability of engaging in 
any walking for transport-related purposes, and 122 intersections/km2 as associated with 58% probability 
of achieving 150 mins/week of any walking.141 However, only 13% of residents in Adelaide and Sydney and 
21% in Melbourne live in neighbourhoods that meet a threshold of 122 intersections/km2.142  

There is consistent evidence, including from Australia, that main street connectivity can encourage 
walking143 and riding a bike110 for transport, and walking for recreation.144 Since bikes can cover longer 
distances than walking, maintaining route connectivity over long distances is particularly important 
for encouraging bike riding.145 Street connectivity is also a key component of the ‘walkability index’ 
alongside residential density and mixed land use. Together, these factors are associated with higher 
levels of physical activity across all ages, improved cardiometabolic risk factors (e.g. lower waist 
circumference and blood pressure)146 and better physical functioning.147 

However, grid-like street patterns may generate additional through-traffic on residential streets,148 
highlighting the importance of measures that filter and calm traffic (see Box 2). Linear parks and 
walking and bike paths can help improve connectivity for people on foot or bike in areas with low 
street connectivity.139 

Box 2: Cicloruta
The Cicloruta in Bogota, Columbia, is an example of a large network of bike paths that 
connect to public transport and other key destinations – 70% of users of the network achieve 
the recommended amount of physical activity for health from biking for transport alone.149
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2.6 Modal filters 
Modal filters can be a low cost and effective way to redirect and calm traffic by filtering out certain 
vehicles or travel modes. They can take varied forms, from utilitarian temporary concrete barriers to 
stop motorised vehicles travelling, through to attractive plantings (see Figure 3). In areas that don’t 
have separated footpaths and/or bike riding facilities, modal filters can reduce through-traffic and 
lower speeds of motorised vehicles without impacting access by foot, bike or other wheeled modes, 
resulting in safer and more pleasant movement networks for people walking, wheeling, or riding a bike. 

Modal filters have been suggested to be one of the best types of infrastructure to encourage active 
transport and discourage car use.5 A small exploratory study in the UK, for example, found increases 
in walking and bike riding volumes on a residential street where through-traffic was restricted using 
modal filtering.150

Figure 3: Two modal filters - low cost (LHS) and high cost (RHS). 

Image Source: LHS Institute for Sensible Transport, 2024 (used with permission), RHS Alison Lee, 2024

Modal filter in Redfern, SydneyModal filter in Richmond, Melbourne 

10 The heart of road use



2.7 Streetscape aesthetics and amenities   
Greenery, park benches and street lighting can encourage more people to walk.

Street trees,151,152 eye-level greenery,151,152 and lighting153 are associated with higher levels of walking 
and bike riding, providing pleasant, safe and clearly visible spaces for moving around. Trees 
provide shade, shelter and aesthetic appeal, improving the overall quality of the environment and 
encouraging walking, wheeling and bike riding.78,154 Lighting facilitates safety for people walking 
at night, particularly for women and older people.153,155,156 Aesthetically-pleasing scenery, including 
greenery, is associated with more walking among older adults.91 

To encourage walking, environments should include seating or benches for people to rest during 
their journey and while waiting for public transport.96 High-quality seating can also act as a place for 
people to meet and spend time socialising outdoors.157  

2.8 Placemaking  
Through a multidisciplinary approach to designing public spaces, placemaking aims to create 
vibrant, inclusive, and meaningful places that meet community needs.

Kerbside amenities, street-based events and attractive streetscapes not only encourage active 
travel, but can also generate more revenue for local businesses.

2.8.1 Main Streets that balance movement/parking with places 
In ‘main street’ environments (e.g. shopping areas), there is growing recognition of the role of 
creating beautiful, welcoming spaces to attract more people, and motivate them to shop in-person 
and support local businesses instead of shopping online.158 Using road space more efficiently and in 
a way that attracts more people to walk, wheel and ride a bike may help achieve this. An Australian 
study showed that replacing a car parking space with bike parking or a dining parklet can generate 
about 80% more spending for businesses, compared to when the space was available to an 
average of 1.2 people as car parking.159 

The Streets as Shared Spaces program in NSW aimed to trial ideas that rethink streets as safe, 
shared public places, including parklets, cycleways, slower speed limits, street closures, greening, 
new crossings, lighting, public art, widened footpaths, and community activations and events. An 
evaluation showed that such changes can generate an estimated 22% more revenue for businesses 
largely through the ability to attract more people from a local catchment area when streetscape 
aesthetics are prioritised through people-centred design.159 Kerbside amenities, such as bike parking 
and parklets, help make high streets more attractive and enhance the viability of local shopping 
strips by improving the quality of the public space. 

Improving the quality of public space can make main streets more attractive, enhancing the viability of local shops. 

Image credit: iStock.com, Jennifer Watson
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2.8.2 Open Streets
Open Streets include temporary initiatives usually in the form of an event, market or street party, 
where streets are closed to motorised traffic through a barrier and opened for people to walk, wheel 
and ride bikes. In NSW, the Open Streets program that temporarily closed streets and laneways to 
cars for community events and activations between December 2021 and May 2022, attracted high 
numbers of visitors (370% increase during the event period), and generated an average estimated 
increase of 100% in sales turnover for local businesses.160 

Internationally, initiatives similar to Ciclovia that close streets to cars on specific days to open up 
the space for people to enjoy leisure activities, such as walking, wheeling and bike riding, have 
expanded across the world over the past few decades.161 The world’s first Ciclovia is said to be that 
of Bogota, Colombia, which commenced in 1974. The Bogota Ciclovia now operates every Sunday 
and on public holidays. In Bogota, regular participation in Ciclovia is linked to higher levels of 
physical activity compared to infrequent use,149 and living close to a Ciclovia or having more Ciclovia 
lanes close to home is associated with higher odds of using the Ciclovia among adults162 and more 
physical activity among older adults.163

Opening streets to people can attract visitors. 

Image credit: iStock.com, Jennifer Watson

12 The heart of road use



2.8.3 Play Streets
Play Streets are a type of Open Streets initiative focused specifically on play. Play Streets, where a 
neighborhood street is temporarily closed to vehicular traffic, provide opportunities for residents, 
particularly children, to play and socialise. They can reduce inequities in underserved or under-
resourced communities where there is limited access to quality play and recreation spaces. Play 
Streets can be re-occurring or episodic and typically include the provision of equipment to promote 
active play. Evidence suggests that Play Streets encourage children to play more outside, increase 
their physical activity and reduce screen time.164 Play Streets have also been documented to 
strengthen relationships with neighbours and improve social interaction for children165 and adults.164

2.8.4 Complete Streets
The Complete Streets approach to street planning and design allocates space to all road users, 
including people walking, wheeling, bike riding, using public transport or travelling in cars. 
It prioritises active and public transport modes while ensuring the safety and comfort of all users.166 
This equitable approach considers the needs of people of all ages, abilities and circumstances.166  

In the US, increases in walking, bike riding and public transport use,167,168 as well as active travel to 
and from public transport168 have been observed after implementation of Complete Street projects. 
Evaluations also show improvements in safety, with reductions in collisions and injury estimated to 
saved USD18.1 million in the first year alone.167 Additionally, there is some evidence of economic 
benefits, with increases in employment, new businesses, property values and investment from the 
private sector after Complete Streets projects were installed.167

2.9 Area-wide traffic calming and road 
reallocation approaches

Area-wide approaches like Low Traffic Neighbourhoods and Superblocks could mitigate a range of 
barriers to walking, wheeling and bike riding.

2.9.1 Low Traffic Neighbourhoods 
Low Traffic Neighbourhoods (LTNs) are designated areas where measures such as modal filters are 
implemented to discourage through-traffic of vehicles, while allowing access for people walking, 
wheeling and bike riding. Increasingly implemented throughout the UK, LTNs aim to encourage drivers 
to use main roads rather than cutting through residential areas, in part to reduce traffic-related noise 
and air pollution, and risk of accidents, as well as to lower vehicular traffic volumes. Streets can be 
closed to vehicular traffic in one or both directions, either all day or only during specific times.  

A comprehensive evaluation was undertaken of LTNs in three outer London boroughs where modal 
filtering was coupled with the provision of bike lanes and bike storage facilities and upgrades to 
walking paths. The evaluation showed increases in active travel after one169 and five years170 among 
those living close enough to the changed areas to expect travel behaviour to be affected (‘high 
dose’ areas) compared to those living further away (‘low dose’ areas). Relative to a comparison 
area, residents held more favourable views of the local area for bike riding (but not walking) after 
one year.169 Evaluations show a range of additional benefits of LTNs, including a reduction in car/
van ownership,171 less street crime172 and fewer road traffic injuries.173 Importantly, no increases in 
emergency response times were observed on streets with modal filters or on boundary roads.174 In an 
inner-city borough of London with low car ownership, traffic speed decreased in each and volume 
decreased in two of three neighbourhoods one year after a LTN was introduced, but no changes in 
walking or bike riding were observed, relative to a comparison areas, possibly due to already high 
levels of walking and bike riding.175
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2.9.2 Superblocks 
Barcelona’s ‘Superblock’ model176,177 aims to reclaim public space for people and to promote 
sustainable mobility and active lifestyles. Within each Superblock (400m x 400m), roads are re-
prioritised for walking and bike riding, space for cars is reduced and local traffic speed limits are 
limited to 20 km/h. Some interior streets are pedestrianised or transformed into public squares or 
parks, with an emphasis on creating and enhancing green space and green corridors to reduce 
the urban heat island effect and mitigate climate change. 

Bounding roads (arterials) handle through traffic for motorised vehicles with speed limits of up to 50 
km/h, while also providing dedicated space for people walking and wheeling, for bike riders and for 
buses, with bus stops placed every 400 m.

Evaluations of superblocks show some improvements in noise and air quality (reduced nitrogen 
dioxide, NO2), as well as well-being and socialisation benefits.177 However, to date few studies have 
explored changes in physical activity, walking or bike riding in Superblocks.177,178 Modelling as 
part of health impact assessments indicate that implementation of the 503 planned Barcelona 
Superblocks177 could save 667 premature deaths through a combination of increased active travel 
and use of public transport, reduced air pollution and traffic-related noise and heat, and increased 
exposure to green space, resulting in annual health savings of 1.7 billion EUR.176

BOX 3: Te Ara Mua – Future Streets
New Zealand’s Te Ara Mua – Future Streets followed a community participatory design 
approach to upgrade streets and enhance public places. This involved a comprehensive 
upgrade to the street network including raised table zebra crossings, protected bike lanes 
(which created narrower vehicle carriageways), wider footpaths with improved lighting, lighting 
in parks that experienced antisocial behaviour, coloured and tactile intersection treatments, 
and adding plants to traffic islands. The type of treatment varied depending on whether the 
road was an arterial or collector road or a lower category street. The improvements made 
incorporated elements that reflected the identity of the Mangere people such as endemic 
plants and pathway colours that referenced shark oil, a substance traditionally used by the 
Māori people.179 

Evaluations showed decreases in traffic speed and volumes on smaller streets, and speed on 
collector and arterial roads relative to control sites.180 Based on video analysis, streetscape 
changes at one site made crossing roads easier, quicker and safer for people on foot or using 
mobility aids, with fewer near misses with vehicles.181 In addition, there were improvements 
in perceived neighbourhood safety (security, safety from crime) among residents, though 
findings for perceived traffic safety were mixed.182
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3. Promoting positive change 
3.1 Community support for change   
There is emerging evidence of community support for streets that better accommodate walking, 
wheeling and bike riding. In 2024, a national poll of more than 1,000 people living in Australia found 
that three in four respondents supported adding more footpaths and cycleways in their local area.183 
Another survey of more than 3000 people living in Australia conducted in 2025 found that 93% valued 
being able to be active in their local area, with more than half (53%) considering it very important to 
them.184 

People-first principles applied to the allocation of road use have been shown to be important 
considerations when people are deciding where they would like to live. As shown in Figure 4, when 
prompted, 94% of people surveyed considered that living within easy walking distance of local 
destinations is somewhat or very important. 92% of people surveyed also considered it somewhat or 
very important to have safe, convenient and connected walking and cycling paths, and access to 
public transport.

There is also widespread community support for investment in improving neighbourhoods to be 
more supportive of walking, wheeling and bike riding. Two Australian national surveys both found 
that two in three adult respondents were in favour of more government spending on walking and 
bike riding infrastructure,184,185 including redirecting road funding towards this. Almost two-thirds were 
in favour of creating safer streets for people by reducing speed limits on local streets.184 There is also 
good support for having more dedicated bike lanes separated from car traffic (52%), connected 
networks of footpaths and bike lanes (47%) and rest stops along footpaths and bike lanes (40%).185  
In 2021, a survey of more than 2,000 people in Australia found that 42% of respondents believed the 
government had not gone far enough to create bike lanes separated from cars to help people be 
healthy.186

Parents in Victoria have demonstrated support for infrastructure changes around schools to 
encourage walking and bike riding. In a survey of over 900 parents in Victoria, more than four in five 
supported measures such as widening footpaths to make space for a variety of users, introducing 
drop-and-walk points within walking distance of schools, adding more crossings around schools, and 
creating bike paths that are physically separated from car traffic.187 Almost 70% supported reducing 
speed limits around schools to 30 km/h, while around half supported road closures around schools 
during peak times and developing shared streets.187
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How important are the following to you in an ideal local neighbourhood?

Destinations  

(e.g living within easy walking distance of 

local shops, services, parks or recreation 

facilities, work or education, public 

transport, cafes, health practitioners)

Sense of place  

(a sense of safety, belonging  

and community connectedness)

Access to healthy foods  

(availability of fresh food within  

a convenient distance, e.g.  

supermarkets, fresh food markets)

Public open space  

(e.g. public parks, reserves, gardens, 

sports ovals, beaches and rivers)

Movement networks  

(safe, convenient and connected  

walking and cycling paths,  

and access to public transport)

Community facilities  

(e.g. sports facilities libraries, places  

of worship, community centres)

Buildings  

(the design of buildings and sites that 

support physical activity, e.g. stairways, 

end of trip facilities, bicycle parking)

Housing diversity  

(having a range of different  

housing types in the area)

Very 

important

Somewhat 

important

33%

36%

37%

62%

58%

56%

94%

93%

93%

Very/somewhat 

important

40%53%

93%

39%53%

92%

45%35%

79%

49%26%

75%

42%23%

65%

Figure 4: Results of the What Australia Wants: Neighbourhood Design survey184
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3.2 Building awareness and communication 
messages
Engaging the public through strategic communication is key to generating support for ‘people-first’ 
approaches to road use, and can be helpful for countering potential opposition to these changes.166 
A survey of over 1,200 people living in Australia explored people’s responses to messages that were 
framed around the the necessity and benefits of more walking, wheeling and bike riding. It was 
found that 25% respondents held consistently supportive views, 15% held consistent ‘opponent’ views, 
and 60% were ‘persuadable’.188 

Guidance for framing messages and effectively talking about walking, wheeling, bike riding and 
sustainable transport suggests that adopting the following principles may motivate those already 
supportive of change and nudge those who are persuadable:185,188 

•	 promote streets as inclusive places for everyone, providing options and choices for more people, 
regardless of age and ability;  

•	 humanise and normalise the use of streets by always referencing ‘people’ rather than pedestrians 
or cyclists, and use everyday terms like walking, riding bikes or e-bikes, and using a wheelchair 
(instead of active transport, bike riding, e-mobility, micro-mobility);

•	 use a positive frame by referring to solutions rather than problems or risks and avoiding 
negative or deficit language. Examples provided by guidance documents suggest terms like 
‘opening’ opportunities or streets may appeal more than terms related to closing, replacing or 
removing;185,188

•	 appeal to values and emotions by focusing on benefits for everyone rather than personal 
benefits. 

Motivations for supporting greater government investment in footpaths and bike lanes, as well as 
related infrastructure, policy and regulatory changes may include:

•	 providing more options to help people get around in a safe and affordable way 

•	 enhancing mobility for those who can’t or don’t drive 

•	 increasing the number of people who can travel in a way that doesn’t worsen air quality 
or climate change 

•	 improving health, well-being and quality of life.185 

These motivations can help frame messages to enhance community support for walking, wheeling, 
bike riding and other active transport initiatives. 

Guidance, tips and examples to support messaging for consumers can be found in these resources:

•	 Climate Change Council: Send the right signal: How to effectively talk about sustainable 
transport185, i

•	 VicHealth: Framing walking and bike riding. Message guide188,ii

•	 Heart Foundation: Community Walkability Checklistiii 

i.	 https://www.climatecouncil.org.au/wp-content/uploads/2022/10/CC_MVSA0316-CC-Sustainable-Transport-Communications-Guide_
V6-FA.pdf

ii.	 https://www.vichealth.vic.gov.au/sites/default/files/VBM-Framing-Walking-Bike-framing---message-guide.pdf

iii.	 https://www.healthyactivebydesign.com.au/community-walkability/checklist 
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Communication messages must focus on the benefits of a people-first approach to road design, including the promotion of streets as 

inclusive places. Image credit: iStock.com, eyecrave productions
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4.	 People-first approaches  
People-first approaches to street design and implementation that are good for heart health align 
with established frameworks (outlined below) and have a range of benefits (Box 4).

4.1 Movement and Place frameworks
Movement and Place frameworks189,190 aim to balance two major functions of roads and streets: 
movement of people and goods from one place to another, and roads serving as a place. This 
people-centered approach puts people and communities at the heart of transport planning and 
road design. It allows integrated transport and land use planning by involving transport planners, 
urban planners, traffic engineers, and urban designers in a collaborative manner. The framework 
classifies roads and streets based on their land-use activities and similar combinations of users. For 
example, ‘self-explaining streets’191 are designed to match the users’ expectations and behaviours 
to the intended function of the street, such as, knowing where to cross, walk, ride and how fast to 
go. In effect, the design of the street is intuitive and instructional for the users’ behaviour. This may 
consequently produce safer road user behaviour and interactions between road users.192 

4.2 Healthy Active by Design
Healthy Active by Design is the Heart Foundation’s flagship program to improve the walkability of 
built environments. The multidisciplinary, award-winning program commenced in 2008. Extensive 
resources across eight design features and two supporting modules provide a pragmatic approach 
to translate evidence-based research into practical guidance to support the design, planning, 
delivery and ongoing management of built environments. The toolkit is intended for a wide range 
of industry professionals and other decision makers, to help shift awareness and attitudes to support 
a change in practice towards healthier, more active spaces and places. 

BOX 4: People-first approaches to street design:
•	 Can help to improve levels of physical activity and reduce risk of cardiovascular disease

•	 View streets as public places

•	 Shift the hierarchy of road users to prioritise the needs and safety of people walking, 
wheeling or bike riding, rather than the movement of cars 

•	 Can help amplify diverse voices in local community engagement and can draw on large 
scale surveys to deliver outcomes that match community desires

•	 Provide an equitable and inclusive design to meet the needs of a diverse range of people, 
including children, older adults, people with disability and different cultural backgrounds, 
making streets more accessible 

•	 Ensure that walking, wheeling and bike riding are viable options for transport purposes

•	 Benefit everyone, including those who don’t walk, wheel, ride or use public transport

•	 Can support local businesses

•	 Help to provide safe and efficient movement networks (not just spot improvements) for 
people on foot and bike

•	 Contribute to placemaking and provide locally-relevant solutions that can enhance the 
individual character and identity of an area, and to sense of place
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5.	 Conclusion 
Roads and streets are essential components of the public realm. Prioritising people in the design 
of streets and street systems is critical for enhancing the liveability of places, supporting a shift from 
dependence on cars to active, sustainable modes of travel, as well as promoting the use of streets as 
places for physical activity and social interaction. 

Walking, wheeling, bike riding, active play and social interaction are important for heart health. 
Reducing car travel for short journeys not only benefits the heart but also supports environmental 
health. Creating inviting streets where people of all ages and abilities feel safe, and comfortable to 
walk, wheel or ride, and reach the places they need to go efficiently via these modes, are places for 
people.77 Planning and design that considers how streets and road networks interact with surrounding 
neighbourhood features such as buildings, infrastructure and green spaces are critical for creating 
environments that prioritise people over cars. Good urban design can transform cities and towns, 
making them places where people are at the heart of road use.
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6.	 Recommendations
Recommendations to put people at the heart of road use and promote heart health include:

1. Prioritise people-first approaches to street design and implementation at all levels of government. 
This could include greater adoption of frameworks such as Movement and Place, as well as design 
principles advocated by the Heart Foundation’s flagship program, Healthy Active by Design.

Walking, wheeling and bike riding infrastructure

2.	 Provide high-quality infrastructure for people walking, such as wide, continuous footpaths, to 
support safe walking and wheeling by a range of users, including parents with small children, and 
provide separation from other forms of micromobility that travel faster than walking speed (e.g., 
traditional cycling and e-scooters).

3.	 Establish an extensive low-stress bike riding network that includes bike riding infrastructure 
physically separated from vehicular traffic on busy roads and designed to accommodate 
a range of micromobility users. These networks should offer connectivity and way finding to 
important daily living destinations, particularly local train stations, schools and shops, and 
consider safety and comfort for novice riders. 

4.	 Ensure highly visible and universally accessible crossings are placed in logical, convenient 
locations leading to key destinations and increasing overall neighbourhood accessibility. Ensuring 
short wait times and adequate time to cross is critical, particularly for people with mobility 
challenges, older adults, and children.

5.	 Improve the connectivity of neighbourhoods for people walking, wheeling and bike riding via 
linear parks, cut-throughs and other measures. In particular, new developments should prioritise 
connected, grid-like street patterns with high intersection density and layouts to support more 
direct route options for walking, wheeling and bike riding. 

6.	 Ensure universal accessibility of local street infrastructure so that it can be used safely by all 
people, including those with disability or limited mobility, older people and children. This 
infrastructure should be free from obstructions and designed to support independent movement 
for everyone.

Vehicular traffic

7.	 Reduce vehicular traffic speed and volume, particularly in local streets. This can be achieved by 
reducing posted speed limits (e.g., 30 km/hr), implementing physical traffic calming treatments, 
introducing modal filtering, and/or adopting area-wide approaches such as those central to Low 
Traffic Neighbourhoods (LTNs) or Superblocks.

Main streets

8.	 Create physically attractive main streets that people access by foot or bike. Incorporate greenery, 
lighting, public amenities and outdoor dining, which might also involve reallocating space from 
car parking to support these uses. 

Communication

9.	 Build community awareness and support for people-first approaches to road use. Adopt values-
based messaging principles to frame communications, grow support for walking, wheeling, bike 
riding and other active transport initiatives, which can help to counter potential opposition to road 
changes.

Strategic planning

10.	Develop comprehensive neighbourhood-level plans that incorporate as many of the 
recommendations as applicable from this Heart of road use evidence review for maximum effect.
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