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Road traffic fatalities are the 10th leading cause of 
death worldwide, claiming 1.25 million lives each 
year. Ninety percent of these deaths are in low- and 
middle-income countries. Rather than improving, 
the problem is getting worse. What can be done to 
address this tragic loss of life? Evidence from 53 
countries and more than 20 years’ worth of policy is 
clear: safe roads save lives.
 
The “Safe System” approach outlined in this report 
starts from the basic premise that human error is 
inevitable but traffic fatalities and serious injuries 
are not. Road users are commonly blamed for 
traffic collisions—for not paying attention or taking 
unnecessary risks—but this fails to account for the 
built environment and how it affects travel choice 
and behavior. We need a paradigm shift away from 
the traditional focus on traffic safety and adhering 
to the “rules of the road” toward a more systemic 
approach. Instead of relying on public education, 
training, regulation, and enforcement, other vari-
ables such as transport governance and planning, 
road design, and protective road infrastructure 
must be taken into account. An expanded approach 
could dramatically affect the ability of people to 
interact safely while using a country’s road network.    
 
Shifting much of the responsibility from the road 
user to the transport system designers is therefore 
an important development, and is already lead-
ing to remarkable change—countries with a Safe 
System approach to road safety have reduced traffic 
deaths and serious injuries to lower levels, at faster 
rates, than those without. For example, many urban 

centers in Safe System countries are increasing 
public transport options and making more con-
scious decisions on land use planning and street 
design. As a result, they are minimizing exposure to 
unsafe road travel.
 
Road safety is an issue of poverty. Residents of low- 
and middle-income countries are much more likely 
to be killed or seriously injured in a traffic collision. 
In all countries, lower-income people are dispro-
portionately affected, and the long-term impacts 
on their socioeconomic status are worse. Sadly, it is 
young people that are most affected. Road deaths 
are the leading cause of death of children aged 10 
to 19 in developing countries. The additional lost 
opportunity for young people who cannot get to 
school safely is vast, though difficult to quantify.
 
Safe mobility systems not only save lives, they enable 
us to travel to work, visit family and friends, transport 
goods to market, and take our children to school. A 
transport network that is safe for all people—whether 
they are walking, riding or driving—is essential to 
quality of life, economic productivity, and access 
to education and health. Walking and biking are 
the foundations of a successful, equitable, thriving, 
sustainable city. This report provides guidance for all 
stakeholders involved in transport decisions, from 
government officials planning transport systems, 
to community groups concerned about safety, and 
businesses building new developments. It explains 
how to develop a context-specific Safe System-based 
road safety strategy, focusing on the urgent need and 
significant opportunity to apply such an approach in 
low- and middle-income countries.
 
We depend on mobility systems every day; streets 
need not be a place where we put our lives and 
those of our loved ones at risk. Safe and sustainable 
mobility systems, communities, and cities are the 
building blocks for a better world.

 FOREWORD

Andrew Steer
President 
World Resources Institute

José Luis Irigoyen
Senior Director, Transport and ICT Global Practice
GRSF Board Member
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EXECUTIVE SUMMARY
The “Safe System” approach requires a shift in responsibility 

from the people using roads to the people designing them. It is a 

systemic approach that integrates core management elements 

and action areas to create a safe mobility system. This report 

describes the components of the approach and presents evidence 

on its life-saving impact.
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Context
Globally, road transport is on a dangerous path. 
Many roads, particularly in low- and middle-
income countries, are dangerous places for people, 
whether they are in a car, on a motorcycle, on a 
bicycle, or—especially—on foot. As economies, 
populations, and car ownership rates are growing,  
so, too, are the numbers of deaths and serious 
injuries on the road. 

These deaths are not an inevitable cost of growth  
or mobility. They do not take place in isolation.  
The dynamics on streets, roads, and highways are 
part of a wider system: They are generated by the 
interrelationship between components such as  
institutions, laws, regulations, land uses, infra- 
structure, and road users, among others. These  
system inputs interact to create roads and cities 
that are safe for their citizens—or unsafe. More  
dangerous systems tend to be associated with  
other negative impacts, including greenhouse gas 
emissions and air pollution that contribute to  
climate change and harm human health through 
poor air quality and reduced physical activity. 

About This Report
The aim of this report is to facilitate the application  
of the Safe System approach to road safety. It 
provides an overview of the concepts and evidence 
behind a Safe System, discusses the relevance of this 
approach to low- and middle-income countries, and 
the wider benefits to health and the environment, 
and presents practical guidance that can be applied 
to develop a strategy and action plan to reduce traffic 
deaths while also achieving broader sustainability 
goals. The guidance focuses on action areas that have 
been shown to save lives and reduce serious injuries. 

The report can be used at several levels of govern-
ment and applied in urban, rural, and intercity 
contexts. Policymakers can use the guidance to 
prepare strategies to address key issues in their local 
contexts through proven solutions. Decision makers 
are encouraged to combine local knowledge and  
evidence with the broader evidence base of what 
works to inform their planning. 

▪▪ Some 1.25 million people die each year 
as a result of unsafe roads. Traffic deaths 
and serious injuries impose huge social 
and financial costs, particularly in low- 
and middle-income countries, where 90 
percent of deaths occur. 

▪▪ This report provides guidance for 
policymakers on how to develop a 
context-specific Safe System–based road 
safety strategy. It draws on a review of 
evidence-based literature, interviews with 
sector experts, statistical analysis, and the 
authors’ experience working with cities. 

▪▪ The Safe System approach requires a shift 
in responsibility from the people using 
roads to the people designing them. It is 
a systemic approach that integrates core 
management elements and action areas  
to create a safe mobility system. This  
report describes the components of the 
approach and presents evidence on its 
life-saving impact. 

▪▪ Analysis of traffic fatalities in 53 countries 
conducted for this report finds that 
countries that have adopted a Safe 
System–based approach to road safety 
achieved both the lowest rates of fatalities 
and the largest reduction in fatalities over 
the past 20 years. 

HIGHLIGHTS
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Mobility Systems in Crisis
Around the world, road systems are leading to fatal 
outcomes. About 1.25 million people a year die in 
road traffic accidents, as a result of the lack of safe 
road and sidewalk networks, poorly planned urban 
development, inadequate laws and enforcement, and 
other factors (WHO 2015). Globally, traffic crashes 
are the leading cause of death for people 15–29. If 
action is not taken now, by 2030 they will be the 
seventh-largest cause of death worldwide. In low- 
and middle-income countries, serious traffic injuries 
and fatalities are rising or remain at very high levels. 
Although rates are falling in many high-income 
countries, they are falling at different rates, remain 
significant in absolute numbers, and in some cases 
are even rising (WHO 2013a, 2015). 

Living in a low- or middle-income country puts 
people at much greater risk of being killed or 
seriously injured in a traffic crash. Such countries 
account for 90 percent of all traffic fatalities. The 
rate of road traffic deaths per 100,000 people is 
about 24 in low-income countries and about 18 in 
middle-income countries. These rates are more 
than twice the rate of nine high-income countries 
and dramatically higher than the best-performing 
high-income countries, where fewer than 3 deaths 

per 100,000 occur (WHO 2015). Across all popula-
tions, children and poor people are disproportion-
ately at risk (Silverman 2016). 

The Safe System Approach: Changing 
the Paradigm 
Traffic safety has traditionally focused on promoting 
adherence to the rules of the road through education, 
training, regulation, and enforcement. Although such 
initiatives are worthy, they leave out a whole set of 
design, infrastructure, and systemic issues that affect 
the ability of people to conduct themselves safely on 
the road. After seeing the impact from education and 
enforcement diminish over time, many governments 
in high-income countries have adopted a broader, 
systemic approach, with dramatic success (ITF 
2008). This approach is called the Safe System.

The Safe System approach is based on a more 
foundational understanding of the underlying causes 
of traffic fatalities and serious injuries, particularly 
human fallibility and vulnerability and the respon-
sibility of governments to protect their citizens. This 
approach is based on the principle that errors are 
inevitable but traffic fatalities and serious injuries 
should not be. The road system should be designed 
so that human error does not have a serious or  
fatal outcome. 
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Note: Principles are multicolored, core elements are in grey, and action areas are in orange.

Figure ES1.1  |  Principles, Core Elements, and Action Areas of the Safe Systems Approach 

C O R E  E L E M E N T S

Economic Analysis

Priorities and Planning

Monitoring and Evaluation

Strong Targets and Data

Comprehensive
Governance and Management

P R I N C I P L E S

Humans Make Errors

Humans Are Vulnerable 
to Injury

Responsility Is Shared

Proactive vs. Reactive

No Death or Serious Injury
is Acceptable

A C T I O N  A R E A S

Land Use Planning

Improved
Mobility Options

Enforcement, Laws
and Regulation

Street Design
and Engineering

Speed Management

Education and
Capacity Building

Vehicle Design
and Technology

Post-crash Emergency
Response and Care

This concept is often referred to as shared  
responsibility. It implies that governments, the  
private sector, and civil society all share respon-
sibility with road users for making the transport 
system safe. The responsible public officials are often 
referred to as transport system designers, a term 
that encompasses not only design professionals but 
everyone involved in contributing to the develop-
ment and operation of the transport system, from 
engineers and planners to police to lawmakers and 
rule-makers, health professionals, and others (ITF 
2016). Under the Safe System, they work together 
to implement many evidence-based measures that 
reduce the possibility of collisions occurring and 
their impacts if they do occur.

Features of the Safe System Approach
The Safe System approach is guided by core elements  
for planning, implementation, evaluation, and 
monitoring. They include setting strong and account-
able targets, enhancing economic analysis to identify 

the economic benefits of improved road safety, 
identifying priority areas to maximize impact, setting 
up a lead agency for governance and management, 
evaluating programs to identify evidence-based 
measures, and ensuring that infrastructure planning 
and investment consider safety an integral element 
of mobility. 

The action areas of the Safe System approach are 
integrated and go far beyond attempting to persuade 
people to change their behavior through education 
or enforcement alone. They include addressing 
underlying factors—such as land use and mobility 
planning—to reduce vehicle dependence and pro-
mote safe, healthy, and environment-friendly travel 
modes; comprehensive speed management to set 
safe speeds; intersection design to allow people to 
cross safely; road design that accounts for human 
error; improved public transport; safe vehicle design 
and technology; and better coordination and quality 
of post-crash emergency response and care (Figure 
ES1.1). 
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The Safe System 
approach is guided 

by core elements 
for planning, 

implementation, 
evaluation, and 

monitoring.

Foundation 2015).1 The Brasilia Declaration of 2015 
called for greater emphasis on sustainable trans-
portation options, in addition to other established 
methods for improving road safety (Government of 
Brazil and WHO 2015). The New Urban Agenda of 
UN-HABITAT commits to safety for all road users 
and safe and healthy journeys to school for every 
child (UN-HABITAT 2016). 

Under these nonbinding goals and policy state-
ments, many countries have made commitments 
to halve road deaths by 2020. Without a dramatic 
change in approach that creates a safe mobility 
system, this goal may not be reached even by 2030 
in most places. 

Key Findings of This Report 
The Safe System approach has been shown 
to be more effective in reducing traffic 
deaths and serious injuries than more  
traditional approaches (Johansson 2009, 
Mooren et al. 2011, Weijermars and Wegman 2011, 
Munnich et al. 2012). 

The action areas of a Safe System approach 
are based on evidence-based measures. This 
report summarizes a substantial body of evidence 

Addressing road safety also requires addressing  
less obvious systemic issues that reduce the threat 
of physical force that a traffic crash brings, such  
as controlling speeds, designing easily understand-
able roads, and requiring high safety standards  
for vehicles. By taking an integrated approach  
to road safety and planning that is both sustainable 
and safe, it is possible to transform expectations 
around traffic fatalities and serious injuries  
and dramatically reduce this preventable global 
health problem. 

The Safe System Approach Across Geographies 
and Scales of Government 
The Safe System approach was pioneered in the 
1990s, through programs such as Vision Zero in 
Sweden and Sustainable Safety in the Netherlands. 
Australia and New Zealand, as well as the states 
of Minnesota and Washington and cities such as 
New York and San Francisco in the United States, 
adopted similar policies over the following decades 
(SWOV 2013, ITF 2016). More recently, cities in 
middle-income countries, including Bogota and 
Mexico City, have begun to redirect their road 
safety strategies toward a system-based approach 
(CDMX 2017). 

Policies with a Safe System foundation have various 
names, including Towards Zero Deaths (in some 
U.S. states), Road to Zero Coalition (a program of 
the U.S. Highway Traffic Safety Administration), 
and Every Accident Is One Too Many (in Denmark) 
(Danish Road Safety Commission 2013). Although 
all of these approaches share the premise that it 
cannot be acceptable for people to be killed or 
seriously injured in road traffic, they vary in their 
interpretations of a Safe System. 

Following its successful implementation across 
regions and scales, the Safe System approach  
has gained global attention. The United Nations 
(UN) Global Plan for the Decade of Action for Road 
Safety 2011–2020 (WHO 2011b) embraces a  
comprehensive, system-based approach to traffic 
safety. The UN Sustainable Development Goals 
(SDGs) include targets of halving global traffic 
fatalities and injuries by 2020 and providing safe, 
affordable, accessible, and sustainable transport 
systems and improved road safety by 2030 (FIA 
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on effective measures to improve safety. These  
measures include infrastructure and policies on 
land use planning, mobility, and road and vehicle 
design, as well as more traditional measures related 
to education, enforcement, and post-crash  
emergency response. 

Countries at all income levels can adopt the 
Safe System approach. Although Safe System 
strategies have been applied mostly in high-income 
countries, they can be applied in low- and middle-
income countries. The approach addresses key 
issues that are specific to many low- and middle-
income countries, such as inadequate road design; 
lack of planning for pedestrian and other vulnerable 
users in cities and on rural roads; the inequity of 
road traffic deaths; the sprawling nature of urban 

BOX ES-1  |  �HOW THIS REPORT CONTRIBUTES TO THE KNOWLEDGE BASE ON THE SAFE 
SYSTEM APPROACH

The global road safety agenda is 
receiving much more attention 
and action than ever before since 
initiation of the UN-Decade of 
Action for Road Safety 2011–2020. 
Galvanizing efforts such as the 
Decade of Action; ministerial-level 
meetings; declarations such as 
the ones made in Moscow in 2009 
and Brasilia in 2015; and inclusion 
of road safety in the SDGs, the 
New Urban Agenda, and the four 
pillars of sustainable mobility have 
generated momentum. 

As a result of these efforts, 
understanding has grown that 
a powerful and lasting way to 
approach this global health 
issue is through systemic road 
safety management rather 
than isolated road safety 
interventions. Road safety should 
therefore be approached through 
comprehensively planned and 

integrated action to create safe 
mobility. Emphasis on country and 
global road safety actions, goals, 
and programs has increased, as has 
interest at the national, state, and 
city level, in guidance on how to 
save lives by creating safe streets 
and transport systems.

A variety of reports explain what 
a Safe System is and guide 
governments on how to take action. 
They include World Report on Road 
Traffic Injury Prevention (WHO 2004), 
Towards Zero: Ambitious Road 
Safety Targets and the Safe System 
Approach (ITF 2008), Global Plan 
for the Decade of Action for Road 
Safety 2011–2020 (WHO 2011), Zero 
Road Deaths and Serious Injuries: 
Leading a Paradigm Shift to a Safe 
System (ITF 2016), and Save LIVES: 
A Road Safety Technical Package 
(WHO 2017). 

This report draws on a review of 
these evidence-based documents, 
as well as on interviews with sector 
experts and the authors’ experience 
working with cities to implement 
road safety strategies. It takes  
an in-depth look at the relevance  
of a Safe System approach to  
low- and middle-income countries 
by exploring the connection 
between a Safe System and broader 
sustainability, accessibility, and 
health issues. It links each area  
of intervention that contributes  
to a safe system with evidence.  
It offers guidance for policymakers, 
planners, and other stakeholders  
in cities and countries that  
want to apply the Safe System 
concept in their local context, 
even when working in resource-
constrained environments. 

expansion, which fosters unsafe roads; safe vehicle 
design standards; and the capacity for coordination 
among decision makers. 

A Safe System is sustainable. It can help meet 
broader environmental, social, and health goals. By 
promoting public transport, walking, and bicycling, 
it can help mitigate climate change and improve  
air quality by reducing carbon dioxide emissions 
from transport. Increasing the safety of public 
transport, walking, and bicycling also increases 
people’s physical activity and enhances their quality 
of life and ability to access jobs and education. A 
mobility system that offers a variety of safe trans-
portation options can better address the needs of a 
variety of demographic groups, including women, 
poor people, elderly people, the very young, and 
people with limited mobility. 
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INTRODUCTION  
AND PURPOSE
This report recommends that countries and cities adopt policies 

and practices that embrace a more comprehensive approach to 

road safety, known as a Safe System. The Safe System approach 

to road safety has different names in different places, and it comes 

in varying iterations, but it is generally based on a common set of 

principles that focus on creating a mobility system that is forgiving 

of human error. 
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Every year about 1.25 million people die on city 
streets, rural roads, and highways. As economies, 
populations, and motorized vehicle ownership rates 
are growing, so too, are deaths and serious injuries 
on the road. 

These deaths are not an inevitable cost of growth 
or mobility. There is growing evidence and aware-
ness that they do not take place in isolation. The 
dynamics on streets, roads, and highways are part 
of a wider system: They are generated by the inter-
relationship between variables such as institutions, 
laws, regulations, land uses, infrastructure, and 
road users. These and other system inputs interact 
to create roads and cities that are safe for their 
citizens—or unsafe. 

As a result of poorly designed roads, limited trans-
portation options, a lack of plans and policies, and 
inappropriate vehicle speeds, traffic crashes are the 
leading cause of death among 15- to 29-year-olds; 
in the absence of action, they will be the seventh-
leading cause of death worldwide by 2030 (WHO 
2015). Road injuries rank among the top 10 causes 
of death after the first year of life through age  
59. Injuries are a top-10 cause of death among 
women of child-bearing age and the fourth-leading 
cause of death among women 15–29 (GRSF and 
IHME 2014).

In low- and middle-income countries, serious 
traffic injuries and fatalities are rising or remain 
at very high levels. Between the two World Health 
Organization Global Status Reports on road safety 
(based on 2010 and 2013 data, respectively), the 
traffic crash death rate per 100,000 people rose by 
32 percent. Although rates fell in most high-income 
countries, absolute numbers remain high (WHO 
2013a, 2015).

The numbers of fatalities in developing countries 
are very high. India has about 207,000 traffic  
fatalities a year—and the number is growing  
(WHO 2015). In Brazil about 44,000 people die 
from crashes every year, more than half of them 
pedestrians, bicyclists, and motorcyclists (WHO 
2015; DATASUS 2017). The annual number of 
traffic-related deaths is estimated at 260,000 in 
China, more than 38,000 in Indonesia, and more 
than 23,000 in Bangladesh (WHO 2015)—and these 
figures understate actual deaths, because many  
traffic deaths go uncounted. In the poorest countries  
of Sub-Saharan Africa, which have the world’s 
highest road injury death rates, official government 
statistics are estimated to report less than one-fifth 
of road injury deaths (GRSF and IHME 2014). 

The problem is systemic. It therefore requires a 
comprehensive systemic response that includes 
an array of evidence-based measures. They can 
be implemented at all points, from before crashes 
occur through to post-crash emergency response. 
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Few countries or cities have such strategies in place. 
In fact, according to the World Health Organization 
(WHO), only 7 percent of the world’s population 
is governed by comprehensive road safety laws 
and policies (WHO 2015). Few countries have an 
effectively empowered or appropriately funded lead 
agency for road safety to manage the delivery of a 
systemic approach to road safety. 

There is great opportunity for change. This report 
recommends that countries and cities adopt policies 
and practices that embrace a more comprehensive 
approach, known as a Safe System. The Safe System 
approach to road safety has different names in  
different places, and it comes in varying iterations, 
but it is generally based on a common set of  
principles that focus on creating a mobility system 
that is forgiving of human error. 

Sweden and the Netherlands were the first to  
package Safe System approaches, in the 1990s. 
Vision Zero in Sweden and Sustainable Safety in  
the Netherlands changed the paradigm on safety 
from one focused on addressing road user behavior  
through isolated education and marketing  
campaigns to a more systemic approach in which 
responsibility is shared by road users and system 
designers, who create a mobility system that is safe 
and fosters safe conduct (Belin et al. 2012). This 
policy changed the notion of safety, establishing 
the aim that no one should be killed or seriously 
injured as a consequence of road traffic crashes and 
that the design and function of the road transport 
system should be adapted to meet this requirement. 
Emphasis began to be placed on preventing serious 
crashes from occurring and reducing death and 
injury through system design (SWOV 2013). 

Other countries, states, and cities have since 
adopted the approach. The European Union,  
the European Traffic Safety Council and the Organ-
isation for Economic Co-operation and Develop-
ment (OECD) now embrace these policies across 
Europe. Australia’s National Road Safety Strategy 
2011–2020 embraces a Safe System, which had 
already been adopted in the states of New South 
Wales and Victoria years earlier (Australian Trans-
port Council 2011). Change in Australia began with 
a push for recognition of the role of government as 
system operators in road safety outcomes: “Many 
fatalities occur not because of driver error but 

because of driver error combined with a  
negligently designed road system and a politically 
acceptable but technically substandard vehicle” 
(Job et al. 1989). New Zealand’s Safer Journeys 
policy, established in 2010, takes the Safe System 
approach (New Zealand Ministry of Transport 
2010). In the United States, the states of Minnesota 
and Washington have been implementing similar 
policies since the early 2000s (Center for Trans-
portation Studies 2013, Washington Traffic Safety 
Commission 2016). 

Cities are also adopting Safe System approaches, 
from Copenhagen and Gothenburg in Scandinavia 
to the numerous cities embracing Vision Zero in 
the United States, many sparked by New York 
City’s high-profile adoption of the policy. Mexico 
City and Bogota are embarking on their own Vision 
Zero–based policies. Mexico City’s Integrated Road 
Safety Plan was formally published in 2017 and now 
provides a legal frame of reference for road safety 
efforts (CDMX 2017).

With the policy concept spreading, caution needs  
to be taken to ensure that all the features of  
a Safe System approach are evident in each  
new context. Although the distinct needs and 
opportunities in each location require unique  
strategies for action; the principles, core elements, 
and key action areas of a Safe System remain  
conceptually universal and interrelated. They 
should be considered holistically when developing 
a road safety strategy, developed through policy 
documents and practical implementation.

This report provides guidance on developing a 
context-specific road safety strategy based on the 
Safe System approach. It describes the Safe System 
approach to road safety, presents its principles, 
gives examples of their application in policy and 
evidence of their record in reducing traffic fatalities 
and serious injuries, discusses opportunities for 
wider application of such an approach in low- and 
middle-income countries, and outlines specific 
steps policymakers can take to create a plan. The 
guidance was developed with all levels of govern-
ment in mind, in both rural and urban contexts. 
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THE SAFE SYSTEM 
APPROACH TO ROAD 
SAFETY
The Safe System approach recognizes road safety as the outcome 

of the interaction between many components that form a dynamic 

system that influences the way people travel and behave on the 

roads, and thus their level of exposure to the risk of a collision. 

When the mobility system offers a high degree of safety, it also 

generates many wider societal benefits, related to the broader 

public health concerns of accessibility, physical activity, air quality, 

climate change, and environmental sustainability.
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What Is the Safe System Approach? 
The Safe System approach recognizes road safety  
as the outcome of the interaction between many 
components that form a dynamic system that 
influences the way people travel and behave on the 
roads and thus their level of exposure to the risk  
of a collision. When this system offers a high degree 
of safety, it also generates many wider societal  
benefits, related to the broader public health con-
cerns of accessibility, physical activity, air quality, 
climate change, and environmental sustainability. 

The Safe System approach is based on the notion 
that humans are fallible and errors are to be 
expected. It emphasizes not how people blunder 
but why the system’s defenses fail when they do. 
“Whereas the followers of the person approach 
direct most of the management resources at trying  
to make individuals less fallible or wayward,  
adherents of the system approach strive for a  
comprehensive management program aimed at 
several different targets: the person, the team, the 
task, the workplace, and the institution as a whole” 
(Reason 2000). System-based approaches based on 
preventing people from experiencing deadly force 
are well established in other areas, such as hospital 
care and nuclear facility safety (Haddon 1972).

The Safe System framework developed for this 
report is based on a thorough review of the  
evidence-based measures that reduce road traffic  
death and serious injury and the relationships 
among them. It takes existing road safety policy 
approaches into consideration and builds on them. 

Principles of a Safe System
The principles of a Safe System are drawn from  
the principles in the report published by the Inter-
national Transport Forum of the OECD (OECD/ITF 
2015):2 

1. �People make mistakes that can lead to  
road crashes. 

2. �The human body has a limited ability to tolerate 
crash forces before harm occurs.

3. �A shared responsibility exists among the people 
who design, build, manage, and use roads and 
vehicles and provide post-crash care to prevent 
crashes that result in serious injury or death.

4. �A proactive approach should be taken to mak-
ing the mobility system safe, rather than waiting 
for events to occur and reacting. All parts of the 
system must be strengthened to multiply their 
effects, so that if one part fails, road users are  
still protected.

5. �No death or serious injury should be accepted  
in the mobility system. Lack of safety should not 
be a trade-off for faster mobility. Rather, the 
mobility system should be both safe and efficient. 

Figure 2.1  |  Principles of the Safe System Approach 

Humans Make Errors

Humans Are Vulnerable to Injury

Responsibility Is Shared

Proactive vs. Reactive

No Death or Serious 
Injury is Acceptable
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In short, people are vulnerable to error, and human 
bodies are vulnerable to injury. The mobility system 
should create a forgiving environment that mini-
mizes the possibility of a crash occurring as a result 
of error and the level of severity if it does. 

Responsibility for road safety should be shared by 
the public and the many types of decision makers 
and public officials who contribute to the design 
and management of this system. These people—
often referred to as system designers—include 
policy- and lawmakers, law enforcement officials, 
planners, administrators, designers, and engineers, 
among other actors. A challenging element of  
the Safe System approach is drawing together  
all the people who contribute to the system design 
through their individual program areas. For this 
reason, the Safe System framework emphasizes 
coordination and leadership. In Sweden’s Vision 
Zero approach, even more emphasis is placed  
on the system designers and government as having 
ultimate responsibility. If people make errors that 
cause road death and serious injury, system  
designers must come up with interventions to 
prevent them. 

A proactive, integrated approach must be taken 
to create layers of protection in the system, rather 
than just patching holes in reaction to traffic  
collisions as they occur. A system has several layers 
of defenses, barriers, and safeguards. In an ideal 
world, each layer would be intact; in practice, they 
are more like slices of Swiss cheese with many holes 
(areas of weakness) (Wegman et al. 2006, Reason 

2000). When this thinking is applied to road safety, 
the layers include the actions of road users, the 
choice of travel mode, the active and passive safety 
systems of the vehicles, the management of travel 
speed, the features of the road and roadside, and 
post-crash response, among others. If holes align 
across layers, the system becomes more dependent 
on the actions of individual road users and there-
fore more vulnerable to human error, increasing the 
risk of a serious or fatal traffic crash. An approach 
that takes all the components of the system and 
their interactions into account is likely to decrease 
the number of holes and increase the number of 
layers, reducing the chance of the holes aligning. 
This thinking was applied to road safety in the 
Netherlands’ Sustainable Safety program (Wegman 
et al. 2008). 

In addition to the four principles outlined by the 
International Transport Forum, this report adopts 
the principle that no death or serious injury on the 
road network is acceptable. Serious traffic crashes 
are preventable and should not be acceptable. The 
health and well-being of society should not be  
sacrificed for other benefits, such as traffic flow  
or budget savings. Safety and efficiency are not 
mutually exclusive but complementary. Ultimately, 
a goal of zero or near zero deaths should be set, 
with targets for eventually reaching the goal. Many 
countries will not be able to achieve zero or near- 
zero deaths in a short period of time. However,  
setting the goal reflects the perspective that  
these deaths are not to be accepted as unprevent-
able events.
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Table 2.1  |  Vision Zero and Traditional Perspectives on Road Safety

ITEM TRADITIONAL APPROACH VISION ZERO (SWEDEN) APPROACH

What is the problem? Accident risk Fatalities and serious injuries
What causes the problem? Human factors Humans make mistakes. Humans are fragile.
Who is responsible? Individual road users System designers
Public demand for road safety? People don’t want safety People want safety 
What is the appropriate goal? Optimize the number of fatalities and serious injuries Eliminate fatalities and serious injuries

Sources: Belin (2015) and Belin et al. (2012).

Shifting Paradigms
The Safe System approach represents a paradigm 
shift away from the traditional approach to road 
safety, which focuses on changing behavior through 
enforcement and education and on actions that 
protect car occupants, with less attention to people 
walking and cycling. The traditional approach 
emphasizes the responsibility of road users to avoid 
crashes rather than the responsibility of govern-
ment to provide a safe mobility system. 

Traditional interventions include advertising  
campaigns, enforcement of seat belt wearing, and 
bans on drunk driving. Although these efforts are 
a valuable part of a road safety strategy, a Safe 
System approach encompasses a broader set of 
interacting issues that cause road death and serious 
injury (ITF 2008). It places a high priority  
on protecting vulnerable road users such as  
pedestrians and cyclists, because they are the most 
exposed to injury and death in the case of a crash 
and present the least risk to other road users. It  
also emphasizes the responsibility of the system 
designers. In addition to traditional enforcement 
and education approaches, protection of these 
vulnerable groups can be increased through  
systemic approaches, including street designs that 
reduce vehicle speeds and designate safe spaces for 
walking and cycling. Mobility systems can also be 

made safe through land use planning that provides 
for mixed uses, compact development, and efficient 
public transport. All of these measures reduce the 
need and length of driving trips, make walking and 
cycling more practical, and reduce exposure by 
reducing the vehicle-kilometers of travel. Table 2.1 
illustrates the differences between the perspective 
taken by decision makers under the traditional, 
more person-based approach and the Vision Zero 
systems–based approach from Sweden. 

Safe System Policies Around the World 
The Safe System approach has been developed and 
refined over many decades of application. Since it 
was first introduced, in Europe, it has been taken 
up at the country, state, and city levels around the 
world (Table 2.2). The system is often branded 
under a public policy identity that aims to connect 
with the public and establish a direct link to the 
desired outcome. In some cases, policymakers use 
the term Safe System internally with decision  
makers and brand publicly visible interventions  
in other ways, as the Netherlands did with its  
Sustainable Safety policy. The best-known brand 
may be Sweden’s Vision Zero. The name of this 
policy refers to the foundational principle that no 
loss of life should be acceptable on the roads. It  
also establishes an ambitious target to reach zero 
traffic fatalities. 
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Table 2.2.  |  Development of Safe System Approaches in Selected Areas

PROGRAM TIMELINE OF EVENTS

Vision Zero 
(Sweden)

▪▪ 1994: Vision Zero first imagined.
▪▪ 1997: Swedish Parliament passes Road Traffic Safety Bill and designates the Swedish National Road Administration the 

lead agency, with a Traffic Safety Department monitoring road safety work.
▪▪ 2003: Road Traffic Inspectorate created to observe and analyze road design (under the supervision of the Swedish 

National Road Administration).
▪▪ 2009–10: Institutional arrangements changed. Swedish National Road Administration and Road Traffic Inspectorate 

disbanded.
▪▪ 2016: Vision Zero relaunched, with the Swedish Transport Administration designated as lead agency, supported by 

Transport Analysis.

Sustainable 
Safety 
(Netherlands)

▪▪ Early 1990s: Dutch road safety research community, under the leadership of the Institute for Road Safety Research 
(SWOV), develops the vision.

▪▪ Mid-1990s: Vision accepted as a part of Dutch policy. Implementation of policies decentralized and supported by central 
government. Start-up program in 1997 includes 24 actions agreed upon by all sectors of Dutch government.

▪▪ 2005–20: Sustainable Safety vision includes five principles: the functionality of roads, the homogeneity of masses and/or 
speed and the predictability/recognizability of road design, the forgivingness of the environment and of road users, and 
awareness of the road users.

Safe System 
(Australia)

▪▪ 1980s: Advocacy for responsibility of government and system operators for road safety begins.
▪▪ Late 1990s–2010: Various states of Australia formally adopt Safe System approach in statements by governments, action 

plans, and strategies. 
▪▪ 2011: Road Safety Working Group, with representatives of all states and territories, drafts Australian National Road Safety 

Strategy adopting Safe System. Relevant government ministers of all states and territories as well as the federal govern-
ment sign it into law. 

Safer Journeys 
(New Zealand)

▪▪ 2011: National Road Safety Committee announces first Safer Journeys Action Plan, for 2011–12.
▪▪ 2013: Second Safer Journeys Action Plan adopted, for 2013–15. Ministry of Transport, the New Zealand Transport Agency, 

the police, the Accident Compensation Corporation, and other agencies undertake other road safety work.

Vision Zero 
(New York City)

▪▪ 2002–13: Administration of Mayor Michael Bloomberg initiates actions to improve road safety through street design and 
speed management.

▪▪ 2012: Advocacy group Transportation Alternatives publishes report calling for Vision Zero, organizes support.
▪▪ 2013: Mayor Bill de Blasio embraces policy in 2013 campaign.
▪▪ 2014: Action plan promises a multisectoral approach involving City Hall, the Police Department, the Department of Trans-

portation, the Taxi and Limousine Commission, and the Department of Health and Mental Hygiene. 
▪▪ 2014: City passes 11 bills to implement Vision Zero and grant the city power to control speed limits.

Towards  
Zero Deaths 
(U.S. states)

▪▪ Early 2000s: Washington (2000) and Minnesota (2003) are first states to adopt a Towards Zero Deaths goal into their road 
safety plans. Collaboration takes place between government agencies, including transportation, public safety, health, and 
other agencies and the university (in Minnesota). Programs designate clear lead agency. 

▪▪ 2016: National highway provisions incentivize states to incorporate road safety. New transportation bill requires perfor-
mance measures on safety.

Vision Zero 
(Mexico City)

▪▪ 2014: Mexico City’s government passes groundbreaking Mobility Law, which reforms the way the city approaches mobility 
and road safety. Law requires development of new integrated plans for the city, new traffic regulations, and institutional 
changes, all based on the hierarchy of mobility. 

▪▪ 2014: Comprehensive Mobility plan launched, Secretariat for Transport renamed Secretariat for Mobility.
▪▪ 2015: New traffic regulations adopted, with focus on improving safety for vulnerable road users.
▪▪ 2017: Integrated Road Safety Program launched. City joins Vision Zero movement, which strengthens impacts of Mobility 

Law.

Sources: Van Schagen and Janssen (2000), Wegman (2007), New Zealand Ministry of Transport (2010), Belin et al. (2012), Center for Transportation Studies (2013), NYC (2014), 
CDMX (2017), and interviews with experts.



WRI.org        20

Impacts of the Safe System Approach
Many countries, states, and cities that have adopted 
a Safe System approach have reduced road fatalities  
at a faster rate than others that followed the  
traditional approach. According to the International 
Traffic Safety Data and Analysis Group (IRTAD—
the traffic safety data arm of the OECD and the 
International Transport Forum), the number of 
road fatalities declined 42 percent between 2000 
and 2013 in the 32 countries in IRTAD for  
which data are available (OECD/ITF 2015). IRTAD 
concludes that this overall good performance 
reflects “the implementation of systematic road 
safety strategies and programs.” These strategies 
and programs address education and enforcement 
issues, such as speeding and lack of compliance 
with traffic regulations; advance technical  
standards for road infrastructure and vehicles; 
improve emergency and heath care; and address 
economic conditions (OECD/ITF 2015). 

The World Resources Institute (WRI) conducted 
additional analysis of traffic fatalities in 53 coun-
tries between 1994 and 2015 for this report. It 
revealed that countries that have adopted a Safe 
System approach have both the lowest rates of 
fatalities per 100,000 inhabitants and the fastest 
rate of change in fatality levels (Figure 2.2). 

The most impressive progress in improving road 
safety has been seen in the countries that pioneered 
the approach, Sweden and the Netherlands. Their 
policies include lower urban speed limits; round-
abouts on rural road junctions; separate zones 
between pedestrians, bicyclists, and motorized 
vehicles; and a deep understanding of network 
planning (Eurostat 2017). Just 3 out of every 
100,000 Swedes dies on the road each year, and the 
fatality rate fell 55 percent between 1994 and 2015. 
The Netherlands has fewer than 4 fatalities per 
100,000 residents, and the rate fell by more than 
50 percent. Measures taken saved up to 1,700  
lives between 1998 and 2007 (Weijermars and 
Wegman 2011). 

Other places are also seeing rapid results. Spain, 
which has adopted a Safe System approach and a 
Vision Zero policy, has seen fatalities decline by 
more than 60 percent since 1994, to less than 4 
fatalities per 100,000 people (Álvaro 2015).

Further evidence comes from the United States. 
It embraced Safe System at the national level only 
recently, but some states embraced a system-
based Towards Zero Deaths (TZD) initiative in the 
early 2000s. Between 2001 and 2011, Minnesota, 
Idaho, and Washington, where TZD programs 
were implemented, had fewer fatalities and serious 
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Figure 2.2  |  Reduction in Fatalities between 1994 and 2015 and Fatality Rate in 2015 in 53 Countries
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AUS = Australia
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BGR = Bulgaria
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BLR = Belarus
CAN = Canada
CHN = China

CRO = Croatia
CZE = Czech Republic
DEU = Germany
DNK = Denmark
ESP = Spain
EST = Estonia
FIN = Finland
FRA = France
GBR = Great Britain
GEO = Georgia
GRC = Greece

HUN = Hungary
IND = India
IRL = Ireland
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ISR = Israel
ITA = Italy
JPN = Japan
KOR = South Korea
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LUX = Luxembourg
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MDA = Moldova
MEX = Mexico
MKD = Macedonia
MLT = Malta
MNE = Montenegro
NLD = Netherlands
NOR = Norway
NZL = New Zealand
POL = Poland
PRT = Portugal

ROU = Romania
RUS = Russia
SRB = Serbia 
SVK = Slovakia
SVN = Slovenia
SWE = Sweden
SWZ = Switzerland 
TUR = Turkey
UKR = Ukraine
US = �United States

Source: WRI, based on data from OECD 2017. 
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Aligning the Safe Systems approach across all 
governmental levels can significantly increase 
its impact. Doing so usually involves a national 
plan or policy and complementary subnational 
policies at the state or provincial, regional, and 
city levels. In Denmark, for example, a national 
road safety strategy is aligned with regional road 
safety plans. Other European countries, such as 
Sweden and the Netherlands, also maintain a 
national-level top-down approach to road safety, 
with their national governments setting goals 
and agendas for subnational governments to 
follow (ITF 2008, 2016). International declarations 
from the United Nations, such as the UN Decade 
of Action, the SDGs, and the New Urban Agenda, 
have encouraged more countries, especially 
countries outside the OECD, to embrace national-
level leadership and policies to make their roads 
safe for all.

In countries where a national policy does not 
yet exist, cities and states can take the lead in 
introducing Safe System approaches. In most 
countries, local or municipal governments own 
most of the road network. Even though national 
roads see more traffic per kilometer, most 
road trauma still occurs on local and state or 
regional roads. In Brazil, for example, 84 percent 
of fatalities occur on state and municipal roads 
(Job et al. 2015). In the United States, states 
and cities have been ahead of the federal 
government. Many states have introduced a 
Safe System–based Towards Zero Deaths (TZD) 
approach, and 23 cities have adopted an official 
Vision Zero policy (Vision Zero Network 2017). The 
Safe System approach is now being embraced 
in performance measures and requirements for 
road safety planning in national-level guidelines. 

Among developing countries, Bogota and 
Mexico City are taking the lead on a Safe System 
approach. As these cities are home to a large 
proportion of their national populations—and 
often catalyze actions by other cities or at the 
national level—these city-level policies and 
actions have the potential for enormous impact. 

BOX 2.1  |  �ADOPTING THE SAFE SYSTEM 
APPROACH AT ALL LEVELS  
OF GOVERNMENT

injuries than did non-TZD states, and the rate of 
decline was faster (Munnich et al. 2012). Minnesota 
adopted the TZD approach in 2003, when the state 
had 663 deaths from traffic crashes and the number 
of fatalities was rising. Over the following 10 years, 
the number of fatalities dropped 40.5 percent,  
saving an estimated 2,046 lives (Center for Trans-
portation Studies 2013). 

Peer-reviewed analysis of New York City’s  
experience is not yet available, but New York’s first 
three years of Vision Zero (2013–16) were “the 
safest three-year period in the City’s history, and 
the first time in over a decade that traffic fatalities 
fell for three consecutive years” according to city 
statistics (NYC 2017). The city has taken a data-
driven approach, analyzing five years of crash data 
to identify and target the highest-risk corridors with 
integrated engineering, enforcement, and education  
efforts. Between 2013 and 2016, total fatalities 
dropped 23 percent and pedestrian fatalities 
dropped 21 percent. 

The Connection between a Safe System 
and Sustainable Mobility and Health
A well-designed Safe System can yield benefits 
beyond saving lives from traffic crashes. It can 
help address other issues common to cities all over 
the world, reducing carbon dioxide emissions and 
positively affecting air quality, physical activity,  
and quality of life. A Safe System approach to land 
use can affect trip length and mode; good road 
design and infrastructure generate safe motorized 
vehicle speeds and provide for walking, cycling,  
and mass public transport. Reducing vehicle travel 
and speeds to improve safety also reduces other 
negative externalities generated by unconstrained 
use of private motor vehicles. 

Safety and the environment converge when it comes 
to land use. Cities in the United States with higher 
urban densities and street connectivity have some 
of the lowest fatality rates per capita. Compact New 
York City is one of the safest cities in the country 
in terms of traffic collisions; sprawling Orlando is 
on the opposite end of the spectrum (Ewing et al. 
2008). Implementing safer, more compact patterns 
elsewhere in the United States could prevent the 
release of 79 million metric tons of carbon dioxide a 
year by 2030 (Ewing et al. 2008). 



        23Sustainable & Safe : A Vision and Guidance for Zero Road Deaths

Efforts to reduce carbon emissions from trans-
port also create a safer environment, particularly 
for cyclists and pedestrians (Lefevre et al. 2016). 
Reducing the vehicle-kilometers of travel as  
recommended by the International Energy Agency 
as part of a move from a 4° global climate change 
scenario to a 2° scenario would also reduce traffic 
deaths by an estimated 200,000 a year (Hidalgo 
and Duduta 2014) (Figure 2.3). In London,  
congestion charging to reduce vehicles and  
emissions in the city center resulted in a 31 percent 
reduction in traffic crashes and a 16 percent drop in 
carbon dioxide equivalent emissions between 2003 
and 2006 (Lefevre et al. 2016). Within a year of the 
implementation of a bus rapid transit system in 
Ahmadabad, India, greenhouse gases along the  
corridors were reduced by 35 percent; by the 
second-year fatalities related to traffic crashes  
were reduced by 66 percent (Lefevre et al. 2016).

Reduced speeds in urban areas can also reduce 
emissions. Road designs that limit speed and allow 
for smoother driving, without the need to intensely 
accelerate and decelerate, can reduce carbon dioxide  
emissions by about 30 percent (Hyden and Varhelyi  
2000, Billingsley 2014). Replacing signalized 
intersections with roundabouts in Sweden resulted 
in a net decrease of fuel consumption and emissions 
and reduced collision risk by 40 percent (Hyden 
and Varhelyi 2000). Reductions in travel speed 
not only save lives, they can also deliver economic 
returns and reduce greenhouse gas emissions, fossil 
fuel use, and the harmful effects of noise pollution 
(Sakashita and Job 2016).

Shifts to more cycling—which safe conditions  
can foster—could lower transport carbon dioxide 
emissions by 10 percent by 2050 worldwide (Mason 
et al. 2015). Moving toward a road system based on 

Figure 2.3.  |  Projected Annual Global Traffic Fatalities under a 2° and a 4° Global Climate Change Scenario, 2000–55
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clean energy public transport and nonmotorized 
modes could reduce public transport emissions by 
40 percent by 2050 (Replogle and Fulton 2014).

The benefits of reducing vehicle-kilometers of  
travel and improving public transport and vehicle 
standards through a Safe System approach also 
extend to other serious global health issues, such  
as air pollution and physical inactivity. Globally,  
air pollution from vehicles causes 184,000 deaths  
a year from ischemic heart disease, stroke,  
lower respiratory infections, chronic obstructive 
pulmonary disease, and lung cancer (GRSF and 
IHME 2014). Noise pollution from transport,  
particularly roads, affects quality of life, mental 
health, and physical health (Job 1996, Carter and 
Job 1998, WHO 2011a). This problem is greater 
than generally appreciated: The World Health 
Organization estimates that more than a million 
heathy life years are lost each year in Western 
Europe alone from traffic noise, through effects 
such as sleep loss, cognitive impairment of children, 
and stress (WHO 2011a). 

Physical inactivity is another growing global public 
health issue, which is linked to the increase in non-
communicable diseases, such as heart disease and 
stroke. Countries such as the United States have 
seen steep declines in physical activity since 1965; 

many rapidly motorizing countries are now  
experiencing similar trends. China, for example, 
had a 45 percent drop in physical activity between 
1991 and 2009, and Brazil is slated to see a  
34 percent decline in physical activity between 
2002 and 2030. Globally, 5.3 million deaths a 
year are attributed to inactivity (Designed to Move 
2012). Making active transport such as walking, 
cycling, and public transport safe—and thus more 
appealing—can reduce these figures. 

The benefits of the Safe System approach can  
catalyze a positive feedback cycle of change. As 
streets become safer, healthier, and more humane 
as a result of better design, reduced vehicle  
numbers and speed, and improved air quality, more 
people will feel comfortable walking, cycling, and 
taking public transport, which will contribute to 
ongoing reductions in vehicle-kilometers of travel, 
compounding the associated benefits (Figure 2.4). 

Safer, Healthier
Environment for All

Increased Cycling
and Walking

Reduced
Vehicle Travel

Reduced Emissions
and Air Pollution

Fewer Crashes
and Fatalities

Figure 2.4  |  �Environmental and Health Benefits  
of a Safe Systems Approach  
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APPLYING THE SAFE 
SYSTEM APPROACH 
IN LOW- AND MIDDLE-
INCOME COUNTRIES
Most of the world’s traffic deaths occur in low- and middle-income 

countries—and the share is rising. This chapter discusses some  

of the key issues facing rapidly urbanizing low- and middle-income 

countries and how these could be addressed by taking a Safe  

System approach.
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Most of the world’s traffic deaths occur in low- and 
middle-income countries—and the share is rising 
(WHO 2015) (Figure 3.1). Fatality rates are also 
high at the city level in developing countries (Welle 
et al. 2015).

Low- and middle-income countries also have higher 
levels of traffic deaths among pedestrians, bicyclists, 
and motorcyclists. The risk of a pedestrian death 
from traffic injury starts to steadily increase around 
vehicle impact speeds of only 20–30 kilometers 
an hour (Hannawald and Kauer 2004, Rosen and 
Sander 2009, Richards 2010). Pedestrians and 
bicyclists account for 43 percent of total fatalities in 
Africa (WHO 2015). In some locations, the propor-
tion is much higher. For example, between 2010 
and 2015 pedestrians accounted for 88 percent of 

fatalities in Addis Ababa, Ethiopia, where there is a 
lack of adequate sidewalks and pedestrian crossings 
and vehicles move at unsafe speeds. Where side-
walks exist, they are often in ill-repair or comman-
deered for parking, forcing pedestrians onto the 
street (Addis Ababa City Administration 2017). 

A Safe System approach would address these 
infrastructure problems, helping prevent vulnerable 
road users from exposure to lethal crash forces. 
This chapter examines how low- and middle-
income countries could benefit from a Safe System 
approach. It describes the core elements and key 
action areas necessary to create a Safe System and 
presents evidence to support them. 
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A Safe System approach addresses entire road 
networks. Actions can be taken and changes 
can occur beyond the areas where danger is 
concentrated. Many problems in road safety can 
result from decisions, such as land use planning, 
that occur before roads are even constructed or 
fatalities and serious injuries begin occurring. 
For this reason, new infrastructure, road 
rehabilitation, neighborhood traffic calming,  
and other measures can all be part of making 
roads safe. 

Within this broader approach, decision makers 
can begin efforts by targeting roads with the 
highest concentrations of death and serious 
injuries across a road network to maximize 
program and project benefit–cost ratios and the 
likelihood of achieving them. A small proportion 
of a country’s road network usually accounts for 
the majority of deaths and serious injuries. In 
the absence of reliable fatality and injury data, 
it is still possible to identify the most dangerous 
corridors by identifying high traffic volume and 
high speed corridors, where higher densities of 
fatal and serious injury crashes can be expected 
(Bliss and Breen 2013). 

BOX 3.1  |  �SAFE SYSTEM: TAKING  
A COMPREHENSIVE  
APPROACH WHILE 
TARGETING THE HIGHEST 
CONCENTRATIONS OF DEATHS 
AND SERIOUS INJURIES 
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Sustainable and Safe Urban Expansion 
and Mobility
Urban expansion and population growth are 
occurring rapidly in many low- and middle-income 
countries, particularly in Africa and Asia (Angel 
2012). As these cities expand, both geographically 
and economically, motorized vehicle ownership is 
increasing, new urban development and roads are 
being constructed, and the built environment is 
being redeveloped. These changes present a window 
of opportunity to incorporate Safe System–based 
road safety considerations into these trends and the 
policies that shape them. 

For example, research finds that Delhi and Beijing 
have the greatest potential for reduction in road 
deaths when transport safety policies are combined 
with land use and transport policies that minimize 
reliance on privately owned motorized vehicles and 
emphasize space for walking, cycling and public 
transport (McClure et al. 2015). A development 
scenario that favors high rates of public transport 
use can reduce fatalities (Bhalla et al. 2007). Model-
ing applied to the city of Ahmedabad, India, finds 
that prioritizing sustainable transport and urban 
development over car-oriented development would 
dramatically reduce the number of traffic fatalities 
over the long term (Pai 2012) (Table 3.1). 

Safe Street Design 
Unsafe streets share many characteristics. They lack 
sidewalks and accessible crossings for pedestrians. 
Their lane widths invite unsafe speeds and expose 

pedestrians to long crossing distances. Such streets 
are particularly pervasive in low- and middle-
income countries, many of which have visibly poor 
road conditions. 

The International Road Assessment Program 
(iRAP) surveyed nearly 250,000 kilometers of 
roads in 60 countries. It found that more than 80 
percent of roads on which pedestrians were present 
and traffic flowed at more than 40 kilometers an 
hour had no formal sidewalk; 88 percent of roads 
with cyclists and speeds of more than 40 kilometers 
an hour lacked bicycle facilities (iRAP 2015). The 
problem is partly related to a lack of local guidance 
on such matters. Many places lack context-specific 
guidelines that reflect appropriate approaches to 
different street types. Traditionally, road designs 
catered only to motorized traffic and did not protect 
all road users or take into account the function  
of streets as public spaces (NACTO and Global 
Designing Cities Initiative 2016). In the United 
States, Latin America, and other regions, for 
example, highway guidelines are frequently applied 
inappropriately to urban street environments 
(Mitullah et al. 2017), creating streets that invite 
inappropriate speeds and do not accommodate the 
safe passage of pedestrians, cyclists, and public 
transport users. 

Safe Rural and Intercity Roads
Despite increasing urbanization, the safety  
of rural roads remains critical to achieving substan-
tial reductions in deaths and serious injuries. Of  
the 60 countries iRAP surveyed, more than 60 

Table 3.1  | �Annual Projected Carbon Dioxide Emissions and Traffic Fatalities in Ahmedabad, India, in 2041  
under Two Urban Development Scenarios

ITEM 2011 2041

CAR-ORIENTED DEVELOPMENT SUSTAINABLE TRANSPORT

Population (millions) 5.4 13.2 13.2
Trips (million per day) 5.6 39.75 39.75
Area (square kilometers) 1,330 6,484 3,242
Emissions (million tonnes C02/year) 0.33 12.32 1.97
Annual traffic fatalities 175 5,232 1,225

Source: Pai 2012.
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percent of high-speed roads with significant traffic  
volumes have only a thin white line of paint  
separating oncoming vehicles approaching each 
other at speeds of more than 70 kilometers an  
hour, and more than half of roadsides do not 
mitigate the impact if a crash does occur (by, for 
example, clearing rigid objects located close to the  
roadside, which create potential for deadly crashes, 
or installing crash-absorbing barriers) (iRAP 2015). 
Fatality rates are likely higher for rural areas in 
low- and middle-income countries, because in 
many places they have higher rates of vulnerable 
users, such as pedestrians, cyclists, and animal-
powered vehicles, as well as the presence of live-
stock (Dimitriou and Gakenheimer 2012). Rural 
people are at higher risk of road fatalities because 
of higher speeds on rural roads, less enforcement 
of traffic regulations, and, in many countries, a lack 
of appropriate pedestrian and bicycling facilities or 
lighting. Known engineering solutions that provide 
a Safe System can dramatically improve safety on 
rural roads. 

Safe Vehicles
In many low- and middle-income countries, vehicle 
safety is not effectively regulated through design 
standards or maintained through mandatory 
vehicle inspection schemes. Poorly designed and 
old vehicles contribute significantly to traffic  
deaths in these countries, which also typically  
have lower vehicle safety standards for both vehicle  

occupants and other road users, such as people 
walking and cycling. Eighty percent of countries  
sell vehicles that do not meet UN priority safety 
standards (WHO 2015). The Global New Car 
Assessment Program (GNCAP) is strongly  
advocating for better vehicle safety at the point  
of manufacture (Global NCAP 2015). Taking  
action in this area is key for reducing fatalities. 
Implementing a Safe System would require vehicle 
design standards to reduce the opportunity for 
human error and the impact of a collision on both 
car occupants and vulnerable users. 

Safe Conditions for Children
A Safe System approach may be the only way to 
address the disturbing and disproportionate share 
of children killed or injured by traffic in low- and 
middle-income countries. Traffic collisions are the 
fifth-leading cause of death among 5- to 9-year-olds 
and the number one cause of death among 10- to 
19-year-olds in developing countries (Silverman 
2016). Many children in these countries walk to 
school on roads that are in poor condition and 
dangerous. Many schools are located along major 
highways. Children are also more vulnerable to 
road deaths because of limited impulse control, 
slower reaction time, and poorer perception of risk 
(Silverman 2016). A study in Hyderabad, India, 
finds that 11 percent of boys and 6 percent of girls 
reported a road traffic injury over the course of a 
year (Tetali et al. 2015). 
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In response to this situation, the Global Initia-
tive for Child Health and Mobility (coordinated 
and funded by the FIA Foundation) set a goal for 
all children to have a safe and healthy journey to 
school by 2030. A Safe System approach would 
consider or reassess where schools and roads are 
placed and provide for basic road design changes 
to ensure that children are protected—by dedicated 
sidewalks, traffic calming, safe vehicle speeds, 
and other measures. This approach reduced child 
deaths from traffic crashes in South Korea by more 
than 95 percent between 1988 and 2012 (Sul 2014). 
A Safe System would also better protect child occu-
pants of cars, through regulation and enforcement 
requiring the use of child restraints and the inclu-
sion of child restraint latches in all new vehicles. 

Stronger Economic Development and 
Reduced Inequality 
Saving lives is the main goal of the Safe System 
approach. However, addressing road safety com-
prehensively also has the potential to yield wider 
economic benefits, removing traffic problems as a 
hindrance to economic development. Traffic crashes 
have a direct economic impact on individuals and 
families, especially in low- and middle-income 
countries, perpetuating poverty or pulling people 
into it. The effect on poverty is compounded by the 
fact that poor communities are at significantly more 
risk of serious road traffic injuries than their more 
affluent counterparts, because they often live beside 
poorly designed roads that expose pedestrians and 
cyclists to fast-moving vehicles and are more likely 
to be walking (Silverman 2016). 

Various studies show that traffic deaths and serious 
injuries have a detrimental economic impact on 
the poor and near-poor. A detailed study of Ban-
gladesh finds that 75 percent of poor households 
and 59 percent of nonpoor households experienced 
a decrease in their standard of living after suffer-
ing a road traffic injury. In a third of urban and 
half of rural cases, the decline pushed households 

into poverty. Employment and educational oppor-
tunities also suffer. On average, seriously injured 
victims in Bangladesh missed four to six months  
of schooling (Aeron-Thomas et al. 2004). A study  
of Nigeria finds that 30 percent of people who 
experienced a road traffic crash were permanently 
disabled and 14 percent were unable to return to 
work (Juillard et al. 2010). A study of Vietnam 
finds that 26 percent of road traffic victims became 
impoverished as the result of the crash (Nguyen 
et al. 2016). A study of India finds that the poor-
est group of road traffic victims spent about half 
of their annual household income on medical care 
(Kumar et al. 2012).

In addition to the direct impact on people, traffic  
accidents impose significant macroeconomic costs. 
The Global Initiative for Child Health and Mobility 
estimates that at least 500,000 people are killed 
and 6.5 million seriously injured every year in  
82 low- and lower-middle-income countries. The 
economic cost—$220 billion—is equivalent to about 
5 percent of GDP. This figure far exceeds total 
OECD overseas development assistance in 2015 
of $131 billion (Watkins and Sridhar 2013; iRAP 
2014). A World Bank analysis finds that crashes 
cost countries in the Middle East and North Africa 
an average of 5.4 percent of GDP a year, with  
some countries suffering costs as high as 8 percent 
(Dahdah and Bose 2013). Traffic fatalities cost 
1.5–2.9 percent of GDP in Argentina, 1.6–3.1  
percent in Colombia, 1.8–3.5 percent in Mexico, 
and 2.0–3.9 percent in Paraguay (Bhalla et al. 
2013). Rode et al. (2014) show that poor policies 
on urban growth and infrastructure cause traffic 
crashes that harm urban economies.

A Safe System approach would reduce the impact 
on poorer families by reducing overall deaths, 
increasing safety for vulnerable road users,  
and addressing safety across the entire road  
system rather than focusing on areas where  
there is more wealth, constituent pressure, or  
existing infrastructure. 
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GUIDANCE ON SAFE 
SYSTEM STRATEGIES
This chapter describes the core elements of a Safe System–

based road safety strategy or plan and provides guidance 

and evidence on the action areas decision makers need to 

consider. The information presented is not a template; all 

road safety strategies should be specific to the local context, 

informed by local knowledge and evidence.  
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Core Elements of a Safe  
System Strategy
The core elements of a Safe System strategy  
are intrinsic to the systemization of a road  
safety strategy and action plan. They include  
comprehensive governance and management, 
strong targets and data, priorities and planning, 
and monitoring and evaluation. 

Comprehensive Governance and Management
A key concept of the Safe System approach is that 
responsibility for safe roads is shared by many 
actors, including road users, road designers, 
municipalities and other levels of government, the 
police, vehicle manufacturers and regulators, and 
road authorities. The World Health Organization 
recommends that a lead agency be designated  
to coordinate all road safety activities (WHO 2004, 
2015). It could take the form of a dedicated stand-
alone road safety agency, a dedicated safety division 
within an agency, or a road safety council or  
standing committee coordinated by one lead 
agency. There is no prescribed form of institutional 
leadership and coordination but rather a require-
ment that an effective governance structure be  
in place that provides both leadership and  
coordination for road safety. 

In general systems theory, the interrelationship of 
components is fundamental (Hughes et al. 2015). 
A review of several Safe System–based road safety 
approaches finds that even in the most advanced 
countries, such as Sweden and the Netherlands, 
the interrelationship between components is 
rarely specified or elaborated upon (Larsson et al. 
2010; Hughes et al. 2015). These strategies still 
exclude some essential aspects of systems theory 
that describe relationships and interdependencies 
between key components, such as the relationship 
between enforcement, education, and road design 
when it comes to managing speed (Hughes et al. 
2013). Taking an integrated approach to road safety 
greatly increases impact (ITF 2016). 

It is also important that commitments be made 
to address road safety. To create and maintain an 
institutional framework that improves road safety, 
stakeholder contributions should be identifiable 
and accountable (Wegman et al. 2015). Political 
leaders can greatly facilitate these processes and 
commit to actions themselves (ITF 2016). 

Strong Targets and Data 
Road safety targets make it easier to implement 
effective countermeasures and set priorities (Elvik 
1993). Research on 14 countries that set quantified 
road safety targets between 1981 and 1999 finds 
that the targets had an appreciable association with 
improvement in road safety (Wong and Sze 2010; 
Allsop et al. 2011). Safe System strategies set  
ambitious targets to reduce road fatalities and  
serious injuries. They use targets to measure  
performance, ensure accountability, and generate  
public and political support. Targets should be 
ambitious but realistic. Many countries or cities 
may not be able to reach the Vision Zero target  
of zero fatalities. It is therefore wise to set inter-
mediary targets that will help them advance toward 
an eventual goal of zero. Setting intermediate  
targets can also reduce the risk of public fatigue 
from failing to attain an overly ambitious goal 
despite heavy investment. 

In line with the SDGs, the European Commission 
set an objective to halve the number of traffic deaths 
by the end of 2020 from a 2010 baseline. Denmark 
seeks to reduce traffic deaths by half by 2020, to a 
total of 127 deaths from 255 in 2010 (Danish Road 
Safety Commission 2013). Ghana’s national road 

Responsibility for safe 
roads should be shared 

by road users, road 
designers, municipalities 

and other levels of 
government, the police, 
vehicle manufacturers 

and regulators, and  
road authorities.
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safety strategy includes an action plan for 2015–17 
to progressively reduce road fatalities from 1,730 
in 2014 to 1,280 by the end of 2017 and 810 by 
2020 (NRSC 2015). It includes a target of reducing 
the number of people seriously injured from 4,473 
in 2014 to 3,822 by the end of 2017 and 2,388 by 
2020. Policymakers should set context-specific 
targets and consider adopting additional indicators, 
such as safety performance indicators and action 
milestones, in order to guide and measure progress 
while waiting for the numbers of collisions, deaths, 
and serious injuries to decline. 

Data analysis is important for monitoring progress 
toward a target. It also plays a vital role in helping 
prioritize actions that can have the greatest impact. 
In low- and middle-income countries, a challenge to 
setting targets and tracking progress is that the data 
can be of low quality. Data collection systems are 
often inadequate or statistics are underreported. 
A Safe System approach should therefore include 
actions to improve data reporting systems, so that 
in the long term, targets can be set and monitored 
using reliable data that can be publicly shared. In 
the short term, policymakers can use what data they 
have to set and reach targets. They should ensure 
transparency about improvements in data collection  
and reporting and address the lack of data by 
focusing on action milestones rather than statistical 
milestones while working to improve data quality. 

Priorities and Planning 
A process to set priorities and actions appropriate 
to the context is needed to develop a Safe System 
strategy. Such a process requires a diagnostic that 
analyzes traffic crash data and identifies areas for 
highest-impact improvements to reach targets. Data 
for a diagnostic could include victim travel modes 
and demographics, and road types or locations 
where serious collisions concentrate. This process 
helps guide the preparation of a set of actions that 
address each area of need and an action plan that 
includes short-, medium-, and long-term activities.  
The diagnostic should consider a wide array of  
variables, including the needs of women, children, 
the elderly, poor people, and people with disabilities.  
This process should involve engagement with the 
public, civil society, and other groups, through 
meetings, workshops, focus groups, and surveys. 

Understanding the types of interventions and the 
scales at which they are applied can help policy-
makers plan a Safe System, select areas of activity, 
determine timelines, and identify priorities based 
on the local context. Planning, setting priorities, 
and targeting actions also align with the goal of the 
Swiss cheese model to try to eliminate holes in the 
system by combining approaches to create multiple 
layers of defense against traffic fatalities and serious 
injuries. Table 4.1 gives some examples. 

Table 4.1  |  Examples of Types of Interventions That Can Deliver a Safe System

GOAL OF INTERVENTION EXAMPLES

Reduce exposure to crash risks Land use and mobility planning to reduce vehicle-kilometers of travel; separation of 
pedestrian and vehicular traffic to prevent pedestrian crashes

Reduce speeds, to diminish both the 
probability and severity of a crash 

Vehicles with intelligent speed-control systems, speed humps, raised platform crossings, and 
speed enforcement

Reduce the forces to which humans are 
exposed in the event of a crash 

Median barriers, shoulder barriers, air bags, seat belts, and helmets

Help road users avoid making mistakes Enforcement of drunk driving and other laws, more visible stop signs and traffic signals, street 
lighting, and safe and frequent pedestrian crossings

Sources: Adapted from Job and Sakashita 2016a.
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Monitoring and Evaluation
Monitoring progress and reporting on impacts is 
key for scaling up Safe System approaches. Sharing  
lessons learned and successes can help leverage 
more political and public support for the Safe 
System approach and help countries learn how to 
adapt the principles to their own context. Some 
indicators that should be monitored include the 
following (Bliss and Breen 2010): 

▪▪ FINAL SAFETY OUTCOMES. Final safety outcomes 
include deaths and serious injuries recorded  
by police, hospitals, health authorities, and 
other sources, such as insurance companies. 
A common indicator is the number of traffic 
fatalities per 100,000 inhabitants, which  
can be useful for comparing jurisdictions or 
monitoring progress over time. However,  
caution should be exercised in making  
comparisons, because data quality, and thus  
accuracy, can vary greatly. One common metric 

is the number of people killed or seriously  
injured. Other indicators are kilometers  
traveled by mode, traffic volume by mode,  
and overall mode share. ▪▪ RISK. Risk can be calculated by measuring the 
number of traffic crashes, fatalities, and serious  
injuries by mode or passenger distance traveled.  
Risks should be tracked for different groups, 
including vulnerable road users and people 
of different ages, income levels, and gender. 
Risks should also be considered by location, to 
identify dangerous locations, road typologies, 
or high- volume/high-speed roads that require 
urgent attention. Traditional traffic engineering 
often focuses on reducing crash frequency per 
vehicle-kilometer of travel or car fleet numbers. 
This metric is not recommended, because it can 
lead to a bias toward interventions that improve 
car occupant safety or generate misleading 
statistics if fleets are growing rapidly.▪▪ PERCEPTIONS. The perception of risk or safety has  
a major impact on behavior and mode choice. 
Indicators for perceptions include the perceived 
safety of bicycling and walking; the percent  
of residents who feel safe crossing the street;  
the percent of residents satisfied with  
pedestrian, cycling, and public transport  
facilities; perceived behavior of other road users 
(for example, pedestrians’ perception of driver  
behavior); and self-perceptions, such as  
drivers’ perception of their tendency to follow  
traffic regulations. Comparing actual and  
perceived behavior can generate insights into  
a local mobility culture. ▪▪ ACTION MILESTONES. Milestones can monitor 
strategy implementation progress in the short, 
medium, and long term. They include changes 
to road space allocation, new policies imple-
mented, new enforcement effort, the supply of 
mobility options available, and requirements 
for new project audits or execution of the audits 
themselves. ▪▪ SYSTEMS OUTPUTS. Over the longer term, outputs 
can measure wider changes associated with a 
Safe System. They can include changes in traffic 
infraction types and rates, mode share shifts, 
walkability, bikeability, vehicle-kilometers 
of travel, public health, air quality, and crash 
types and locations. 
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One approach to establishing and prioritizing  
targets is the target hierarchy for road safety  
(Figure 4.1). It originated in New Zealand and  
has been adapted for many road safety projects, 
particularly in Europe. The approach provides  
guidance on identifying targets related to under-
lying factors that affect road safety that are not 
necessarily measured through final outcomes alone 
(Koornstra et al. 2002). 

The hierarchy recognizes that the local institutional 
framework and culture affect policy and underlie 
road safety efforts. Policy outputs can take the form 
of specific safety measures and programs, such as 
national road safety plans, action programs, and 
safety-related standards and legislation, which 
can be measured in terms of their development, 
existence, content, and degree of implementation. 
These outputs directly influence intermediate out-
comes or safety performance indicators (Wilmots et 
al. 2010, citing Morsink et al. 2005). 
 

Safety performance indicators can be established 
based on some of the most clearly identifiable local 
safety risks and evaluated in terms of progress  
in reaching a desired objective, ideally from a 
measured starting point, as in the examples in 
Table 4.2 (Berg et al. 2009). They can form valuable 
interim targets and give an indication of the likely 
progress of final outcomes in terms of the number 
of people killed or seriously injured (Wilmots et 
al. 2010). They can also offer a more reliable point 
of comparison across locations than final outcome 
statistics (Koornstra et al. 2002). 

The social costs of road safety have overarching but 
difficult to measure outcomes, including costs for 
communities, individuals, and emergency services 
(Wilmots et al. 2010).

Figure 4.1  |  Hierarchy of Targets for Road Safety  

SOCIAL COSTS

Final Outcomes

Outcome

Policy Performance

Policy Context

Intermediate Outcomes

Policy Output

Policy Input

NUMBER KILLED AND INJURED

SAFETY PERFORMANCE INDICATORS

SAFETY MEASURES AND PROGRAMS

STRUCTURE AND CULTURE

Source: Wilmots et al. 2010, citing Morsink et al. 2005.
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Rationale for Safe System Investment:  
Economic Analysis
An economic evaluation of crash costs can be a 
valuable tool for communicating the importance of 
a comprehensive set of Safe System measures. The 
economic costs of road crashes can be calculated 
using established methodologies (McMahon and 
Dahdah 2008; SWOV 2011; European Commission 
2016). Road crash costs include medical costs, loss 
of work productivity, loss of quality of life, property 
damage, and other costs, such as those incurred by 
the police or the courts (SWOV 2014). Costs that 
are often overlooked or difficult to quantify include 
the following:

▪▪ Individual or household costs, such as  
premature funeral; disability-related; non- 
economic (pain, suffering, grief); vehicle repair 
and unavailability; and legal and court costs.▪▪ Business costs, such as workplace, recruitment 
and retraining, vehicle repair and unavailability,  
and travel delay and vehicle operating costs.▪▪ Public or collective costs, such as road  
and other infrastructure repair, insurance 
administration, police, correctional services, 
ambulance and other emergency response, and 
coroner costs.

The high cost of road crashes and the immense  
fiscal burden that accompanies dangerous roads 
must be appreciated, and not undervalued, so that  
economically viable decisions on road safety inter-
ventions can be made. These costs are high even in 
high-income countries. New York City, for example, 
loses an estimated $3.9 billion annually (1 percent  

of gross city product) as a direct consequence of 
traffic crashes—and these figures do not include 
social costs (for example, grief, posttraumatic 
stress, lost opportunity) (NHTSA 2010). The eco-
nomic burden on low- and middle-income countries 
is even higher, estimated at about 2–5 percent of 
national GDP (WHO 2015). Such high economic 
losses make a compelling case for governments to 
not only invest in road safety but to make strategic 
cost-effective decisions based on the Safe System 
principles to reduce the overall burden from  
traffic crashes. 

The main type of analysis is cost-effectiveness, 
which compares the benefits of improved health 
with the costs of the intervention. Cost-effectiveness 
can help prioritize investments. The Netherlands 
and other countries also use cost-benefit analysis to 
show that the costs of Safe System are lower than 
the economic benefits (Elvik 1997; SWOV 2014).

One of the challenges to Vision Zero or the Safe 
System comes from economists accustomed to 
cost-benefit analysis. Such models are based on the 
notion of the optimal number of fatalities and inju-
ries, considered the price to be paid for reaping the 
benefits of a modern transport system. This kind 
of analysis should consider the economic costs and 
benefits beyond lives saved. It should consider the 
broad effects of different interventions on safety, 
travel time, accessibility, and ideally, other health 
indicators, such as physical activity, air quality, and 
impacts on land values. In practice, these items may 
not be considered. Instead, the emphasis is often on 
travel times, which can be valued more highly than 
safety. Cost-benefit analysis often biases decisions 
against investment in road safety because of dis-
regarding or undercounting costs (Hauer 2010). 

Table 4.2  |  Examples of Road Safety Performance Indicators 

INDICATOR MEASURE OBJECTIVE

Speed Proportion of traffic volume complying with speed limit 100 percent 
Seat belts Proportion of traffic volume wearing a seat belt 100 percent 
Drunk driving Proportion of traffic volume complying with blood alcohol limit 100 percent
Motorcycle helmets Proportion of motorcycle users wearing helmets 100 percent 

Source: Adapted from Berg et al. 2009.



Adopting a Vision Zero mindset based on a Safe 
System approach means moving away from the 
cost-benefit mindset and recognizing that being 
killed or seriously injured while traveling is not 
acceptable. In Sweden this notion is considered an 
ethical imperative that underlies the Vision Zero 
philosophy, which emphasizes that “life and health 
can never be exchanged for other benefits within 
the society” (Tingvall and Haworth 1999). 

Action Areas for a Safe  
System Approach
This section presents and explains the action areas 
to be taken into account when creating a safe road 
system. All of them should be considered in a road 
safety strategy and plan. The action areas listed 
cover all interventions that have been shown to 
reduce traffic death and serious injury. Because 
they are interrelated, the principles and evidence 
listed are often relevant to more than one area. 
Some action areas have a more powerful effect on a 
road safety system than others, because of the scale 
and range of their influence. They are presented 
here in order of impact. However, each country and 
city has a different set of problems and possible 
solutions. The action areas should not be presumed 
to have equal importance; some may have much 
greater potential impact or more urgent necessity 
in a particular context. Priorities should be deter-
mined by preliminary studies and data analysis. 

The action areas presented here are based on a 
thorough review of the evidence-based measures 
that reduce road traffic death and serious injury and 
the relationships among them. Guidance and sup-
porting evidence are provided for each action area. 

Land Use Planning
In order to achieve a truly safe system, road safety 
policy should be integrated into broader city and 
urban planning efforts that affect mobility options 
and travel patterns. Land use planning should 
foster less private vehicle travel, create safe  
conditions for vulnerable users, and ensure that 
high-speed roads are adequately separated from 
mixed land uses. Land use plans can also prescribe 
public transport corridors and street connectivity, 
providing increased transportation choices and 
closer destinations. For these reasons, land use 
planning is closely interrelated with the provision 
of mobility choices. It is also interrelated with speed 
management and street design, as a hierarchy of 
streets and their purposes should be established  
at a land use planning level and enacted through 
the setting of speed limits and the implementation 
of appropriate design. Although many studies  
have identified the link between land use and  
traffic fatalities, few road safety frameworks have 
incorporated this consideration until recently. 

Guidance

▪▪ Create long-range comprehensive plans for 
cities and towns that integrate strategic road 
safety and mobility planning.▪▪ Establish a clear hierarchy of road types based 
on adjacent land uses, and categorize roads 
accordingly for planning and implementation 
purposes.▪▪ Establish street design standards and recom-
mended cross-sections for each road type 
category, with particular attention to safety for 
vulnerable users.▪▪ Plan well-connected streets with short blocks to 
facilitate walking and bicycling.
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▪▪ Orient development around public transport 
corridors in urban areas. Avoid development 
alongside expressways wherever possible.▪▪ Create residential densities that are sufficient 
to support schools, public transport, parks, 
retail outlets, and other activities, and decrease 
reliance on vehicles for travel. Combine density 
with other form elements, such as street con-
nectivity, mixed use, and proximity to destina-
tions in order to make it an effective measure. ▪▪ In rural areas, create land use plans that en-
courage safe access management along high-
ways, consider town bypasses, and provide 
for high-speed to low-speed transition zones 
through towns (Figure 4.3). 

Supporting evidence 

▪▪ Urban sprawl—in the form of low density, long 
blocks, and poor street connectivity—is directly 
related to poor road safety. For every 1 percent 
change toward a more compact and connected 
urban form, all-mode traffic fatality rates fall 
by 1.49 percent and pedestrian fatality rates by 
1.47–3.56 percent (Ewing et al. 2003).

▪▪ Land uses that increase the density of urban 
dwelling space and are connected by safe and 
rapid transport are the most desirable from 
a safety perspective. They also reduce public 
health burdens (McClure et al. 2015).▪▪ Grid-based street network layouts promote 
high health development index ratings and 
meet sustainable transport safety principles. 
They are estimated to produce 30–60 percent 
fewer road collisions than arterial-oriented sub-
urban road patterns (Dumbaugh and Rae 2009, 
Sun and Lovegrove 2013).▪▪ Rural highways with lower access density 
(such as private business or residential access 
points, private drives, and minor roads) have 
fewer traffic fatalities and serious injuries than 
highways with high access density (Preston et 
al. 1998, Elvik et al. 2009). ▪▪ Travel patterns are heavily influenced by land 
use patterns. Clark and Cushing (2004) find 
that vehicle-kilometers traveled is a strong 
predictor of traffic fatality rates in both urban 
and rural areas. U.S. states with higher daily 
vehicle-kilometers traveled per capita have 
higher traffic fatality rates (Figure 4.2).

Figure 4.2  |  �Relationship between Vehicle-Kilometers Traveled on Urban Roads and Traffic Fatality Rates  
in U.S. States, 2008  
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Figure 4.3  |  �Transition Zones  

This transition zone into a village improves safety. Land use planning can 
enhance safety in rural areas as well, including managing access points and 
dictating smooth transitions between town and country settings, in addition to 
separating vulnerable users. 

Street Design and Engineering
Street design has a crucial effect on how people use 
and experience roads. When streets are designed 
and implemented for safety, they limit driving to 
appropriate speeds. 

Street design has a strong interrelationship with 
speed management and enforcement. It can reduce 
or eliminate conflicts between modes of transport 
and make it easier for people to understand how 
the space is divided or shared by different modes, 
which makes walking, cycling, and accessing 
public transport much safer and more appealing. 
Street design has a strong interrelationship with 
with mobility and transport choice. By being more 
“forgiving”—that is, by reducing the opportunity 
for errors to occur and the impacts of those errors 
when they do occur—it can reduce the likelihood 
that a collision is fatal.

Guidance

▪▪ Craft designs that reflect proven solutions, 
prioritized or refined based on local data and 
analysis of traffic deaths and serious injuries. ▪▪ Conduct traffic safety audits on new infra-
structure plans and inspections of existing 
infrastructure. 

▪▪ Prioritize safe design within transport invest-
ments, projects, and budgets. ▪▪ Design roads to move traffic at appropriate 
speeds in cities, towns, and rural areas. ▪▪ Provide safe spaces for pedestrians, bicyclists, 
and motorcyclists. ▪▪ Use speed humps, curb extensions, medians 
and median refuge islands, roundabouts, and 
neighborhood traffic calming to reduce speeds 
(Figure 4.4). ▪▪ Apply design techniques to control speeds and 
improve visibility at intersections. ▪▪ Physically separate highways in urban areas 
from pedestrians, and avoid mixed land uses 
next to them. ▪▪ Change roads to urban streets with lower 
speeds if highways enter urban areas where 
pedestrians are present. ▪▪ Avoid flyovers and underpasses in areas with 
a mix of land uses and where pedestrians are 
present. ▪▪ Provide connected networks of protected  
bicycle infrastructure in cities, with special  
attention to the design of safe intersections. ▪▪ Apply distinct designs to account for the  
different needs of rural roads, urban streets, 
and highways.

Figure 4.4  |  �Low Speed Zones  

Low-speed zones in Fortaleza, Brazil, prioritize pedestrian safety. 
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▪▪ Design rural roads to account for human error, 
using medians, cable-divided highways, round-
abouts at dangerous junctions, well-designed 
roadsides, special junction treatments to avoid 
vehicle conflicts, and traffic calming when high-
ways pass through towns (Figure 4.5).▪▪ Provide dedicated pedestrian and cyclist infra-
structure on rural and intercity roads if they 
are used by pedestrians and cyclists. Separate 
them from vehicle traffic as much as possible, 
by creating walking or cycling paths parallel to 
the road. ▪▪ In cities with high rates of motorcycle use, 
design for maximum visibility and to prevent 
invasion of pedestrian spaces.▪▪ Limit speeds to no more than 50 kilometers 
an hour at intersections at which side-impact 
crashes can occur.

Supporting evidence

▪▪ Various street design measures improve road 
safety. They include roundabouts (70–90 per-
cent injury reduction), chicanes (curvatures) 
to slow vehicles (54 percent injury reduction), 
and speed humps (41 percent injury reduction). 
(For descriptions of these measures and the evi-
dence behind them, see Cities Safer by Design 
[Welle et al. 2015]).

▪▪ Research on Canada finds that the risk to cy-
clists of a physically segregated cycle lane on a 
high traffic volume is one-ninth the risk of the 
same type of street without such infrastructure 
(Teschke et al. 2012). ▪▪ The Handbook of Road Safety Measures 
presents a large body of evidence on a variety 
of measures proven to improve road safety 
in rural and urban settings in high-income 
countries, including the use of roundabouts, 
median separations, shoulder barriers, speed 
humps, two-way turning lanes, retro-reflective 
pavement markers, and service roads (Elvik et 
al. 2009). ▪▪ A study on Latin America finds that each addi-
tional traffic lane increased the number of fatal 
crashes by 17 percent (Duduta et al. 2015). An-
other study shows that narrow lane widths are 
better fitted for urban environments and wider 
lanes for expressways and highways (Welle and 
Banerjee 2016). 

Improved Mobility Options
Fostering a range of safe and comfortable trans-
portation choices reduces the number of people 
traveling by private motorized vehicle, which in 
turn reduces the risk of traffic deaths. High-quality 
public transport, such as urban bus and rail net-
works and intercity public transport, attract more 
riders when it is properly governed and managed 
and sufficient infrastructure is provided for stops 
and stations. 

Good-quality public transport consistently outper-
forms other modes in terms of safety. By pulling 
people away from private motorized vehicle trips, it 
reduces the risk associated with vehicle-kilometers 
of travel. Encouraging people to walk or bike 
instead of driving, by providing safe bicycling and 
walking infrastructure, reduces fatalities while 
promoting healthier modes of transport. Coordina-
tion and implementation of multiple transporta-
tion options can be integrated within one mobility 
plan for greatest impact (Figure 4.6). Policies that 
provide economic incentives to reduce motorized 
vehicle use, such as implementing congestion pric-
ing and parking policies and removing fuel subsi-
dies, reduce unnecessary vehicle travel and road 
deaths. 

Figure 4.5  |  �2+1 Roads  

2+1 roads, which alternate two lanes on one side and one on the other every 
few kilometres, with a dividing barrier between, are part of Sweden’s system-
based approach to reducing the number of head-on crashes on highways.
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Guidance

▪▪ Create or support high-quality public transport 
in cities that provides access to opportunities 
and destinations and is safe, affordable, and 
accessible by all residents.▪▪ Provide safe intercity public transport that 
connects effectively with urban public transport 
systems to facilitate non-road-based passenger 
transport. ▪▪ Ensure that sidewalks exist and are walkable 
and accommodating for all users, including the 
elderly, people with strollers, and people with 
limited walking ability.▪▪ Protect sidewalks from encroachment by other 
uses, such as parking, commerce, and infra-
structure.▪▪ Design public transport stops and stations 
that allow safe passage for users separate from 
vehicle traffic.▪▪ Provide networks of bicycling infrastructure 
that protect cyclists from fast-moving vehicles 
and allow their free movement. Where feasible, 
consider public bicycle sharing.

▪▪ Consider demand-side interventions such as 
congestion pricing in city centers and avoidance 
of minimum parking requirements in building 
construction.▪▪ Reduce or remove fuel subsidies and subsidies 
for motor vehicles (including motorcycles), 
which encourage driving. ▪▪ Facilitate the non-road-based transport of 
freight, by supporting other transport modes, 
such as rail and shipping, and effective inter-
modal connectivity.

Supporting evidence

▪▪ In high-income countries, the traffic casualty 
(death or injury) rate for public transport travel 
is about 1/10th that for automobile travel, and 
people who live in transit-oriented communi-
ties have about a fifth the crash casualty rate as 
people who live in automobile-oriented com-
munities (Litman and Fitzroy 2016).▪▪ High-quality bus rapid transit reduces fatal 
traffic crashes on urban roads by nearly half. 
Traveling by bus is safer for passengers than 
traveling by car (Duduta et al. 2012). ▪▪ Networks of bicycling infrastructure reduce 
the risk of bicycle fatalities (Jacobsen 2003; 
Duduta et al. 2012).▪▪ After the introduction of a congestion charge in 
central London, in 2003, the number of traffic 
crashes, fatalities, and serious injuries fell 40 
percent (Green et al. 2015).▪▪ An estimated 35,000 road deaths a year could 
be prevented by removing global fuel subsidies 
(Burke and Nishitateno 2014).

Speed Management
Speed determines the severity of crashes and inju-
ries. It also affects the potential to avoid a crash, 
because higher speeds reduce drivers’ capacity to 
stop in time, reduce maneuverability in evading 
a problem, make it harder to negotiate curves or 
corners, and cause others to misjudge the timing of 
approaching vehicles (Job and Sakashita 2016b). 
Even small increases in speed result in significant 

Figure 4.6  |  �Mobility Plans  

Mobility plans—required by all Brazilian cities with more than 50,000  
residents—prioritize safe walking, cycling, and high-quality public transport.
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increases in risk. Nilsson’s (2004) meta-analysis of 
the relationship between speed and crash risk finds 
that for every 1 percent increase in speed there is a 
4 percent increase in fatal crashes. Speed manage-
ment is increasingly recognized as a key mechanism 
for road safety (Mooren et al. 2011). 

Speed can be managed through many elements 
of the system, including sound road design and 
management, appropriate speed limits, speed 
limit regulation, and education on the impacts of 
vehicle speed (GRSP 2008). Speed also determines 
the level of safety features and physical separa-
tion between road users required in the transport 
system. 

Guidance

▪▪ Establish strong speed management as a point 
of focus for safety, with strong advocacy for the 
safety value of managing speeds effectively.▪▪ Set speed limits that are appropriate for the 
type of road and the safety of road users (Figure 
4.7): 30 kilometers an hour or less where large 
numbers of pedestrians are present and no 

more than 50 kilometers an hour on urban 
roads. Grade-separated and median-divided 
urban expressways can have speeds of 80 
kilometers an hour or more when there is full 
separation between motorized and nonmotor-
ized modes, depending on the curvature and 
side protection of roads. Base rural road speed 
limits on the type of road users and adjacent 
land uses (WHO 2013b). ▪▪ Manage speeds on rural roads and highways 
to levels that favor the probability of survival 
in the case of a collision, considering the pos-
sibilities of side-impact, head-on, and off-road 
crashes (Figure 4.8).▪▪ Design roads to limit driving speeds to the safe 
speed limit, through features such as speed 
humps, crossings raised to pedestrian level, 
roundabouts, chicanes, and road narrowing. ▪▪ Make signs highly visible in places where driv-
ers are supposed to change from one speed 
limit to another. Facilitate compliance through 
regulation and design at “gateways” to lower 
speed areas, such as a staggered reduction in 
the limit.

Figure 4.7  |  �The Safe System Approach to Speed Limits on Rural and Urban Roads in Sweden  

Source: Vadeby 2016.
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▪▪ Encourage and advocate for vehicle-based 
speed limiting, an existing technology for limit-
ing speeding. ▪▪ Develop effective automated (camera) and 
police enforcement to discourage speeding, 
with strong communications in support of these 
programs.▪▪ Set penalties for speeding that are aligned with 
the risk speeding creates and that genuinely 
deter, such as high fines or a license demerit 
points system. ▪▪ Establish stronger penalties for speeding by 
novice drivers, such as license loss.▪▪ Allow only a small tolerance level before 
enforcement to prevent the “real speed limit” 
being seen as well above the posted limit.

Supporting evidence

▪▪ Both the number and the severity of crashes in-
crease with each incremental increase in speed 
(Nilsson 2004; GRSP 2008; Job and Sakashita 
2016b). ▪▪ Speed cameras reduce the number of deaths 
and serious injuries (Wilson et al. 2010; CDC 
2011; Job and Sakashita 2016b). 

▪▪ Lowering speed limits reduces the number of 
deaths and serious injuries, even though not 
all drivers obey them. Increasing speed limits 
increases the number of deaths and serious in-
juries (Sliogeris 1992; Stuster et al. 1998; Bhat-
nagar et al. 2010; Graham and Sparkes 2010). ▪▪ Road design treatments such as speed humps, 
speed cushions, raised platform crossings, 
roundabouts that require the vehicle to turn 
to enter, gateway treatments, and painted lane 
lines to narrow lanes and widen shoulders are 
highly effective (Lum 1984; Huang et al. 2011; 
Makwasha and Turner 2013). ▪▪ Speed-governing vehicles reduce speeding. 
This type of intelligent speed adaptation can be 
inexpensive if introduced on all new vehicles. 
The evidence shows clear benefits even for 
driver warning (advisory) systems, such as alert 
sounds. Much larger benefits accrue to direct 
speed limiting of the vehicle (Carsten et al. 
2008). ▪▪ In New South Wales, Australia, imposition 
of a higher penalty for any speeding offences 
by novice drivers reduced the number of fatal 
crashes by those drivers by more than 30 per-
cent (Job et al. 2013).

Figure 4.8  |  Relationship between Fatality Risk and Vehicle Speed for Pedestrians, Cyclists, and Motorists  
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Enforcement of Laws and Regulations 
Enforcement of laws and regulations is an  
important complement to safe street design and 
education. Consistent enforcement provides a 
strong economic incentive to comply with the laws, 
which can contribute to a change in traffic culture 
over time. 

Laws and enforcement should consider risk factors 
such as speed, yielding to pedestrians or cyclists, 
seatbelt wearing, drunk driving, motorcycle  
helmet wearing, and use of child restraints, with 
the focus based on the local context. Speed and 
red-light cameras, data collection, and analysis can 
improve enforcement. 

Guidance

▪▪ Establish and enforce safe speed limits with  
a low level of tolerance for exceeding the limit 
before enforcement and no tolerance for  
exceeding the limit by novice drivers. 

Figure 4.9  |  Encroachment on Pedestrian Spaces 

Shops, hawkers, and parked cars should not commandeer pedestrian pavements or sidewalks, as they do in Accra, Ghana, where pedestrians are forced to walk in the 
street next to heavy traffic. 

▪▪ Establish and enforce alcohol regulations  
that maintain strict limits on blood alcohol 
content. Upper limits of 0.02 grams per  
deciliter (g/dl) for the general driving popula-
tion are recommended. ▪▪ Establish and enforce laws on the use of  
car seats for children under the age of five. 
Consider subsidies to ensure their accessibility 
to low-income families.▪▪ Establish and enforce laws to require seat  
belt use in both front and back seats of cars  
and taxis. ▪▪ Establish and enforce laws to require helmet 
wearing by drivers of motorized two-wheelers, 
including requirements that helmets be appro-
priately sized and correctly latched. ▪▪ Establish and enforce regulations to prevent 
public spaces, such as sidewalks and cycling 
lanes, from being appropriated by automobiles, 
motorcycles, or commercial activities (Figure 
4.9). Design elements such as bollards, which 
physically prevent such encroachment, should 
be included.
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Supporting evidence

▪▪ Less severe but more common events, such  
as receiving a fine, are more effective in  
motivating behavior change than more severe 
but less likely events, such as risk of death in a 
crash (Job 1988). ▪▪ Crash risk increases after a blood alcohol  
content of 0.03 g/dl, steadily increasing there-
after (Compton et al. 2002; Voas et al. 2012). ▪▪ In Brazil enactment and enforcement of a 
maximum blood alcohol level of 0.02 g/dl cut 
the number of adults who drove after excessive 
alcohol consumption by almost half, from  
2.0 percent in 2007 to 1.1 percent in 2013  
(Andreuccetti et al. 2013). ▪▪ Seat belt use cuts the number of serious  
injuries and deaths following crashes by about 
half (Kahane 2000). ▪▪ Use of car seats and booster seats reduces 
children’s risk of significant injury or death by 
more than half (Ehiri et al. 2009).▪▪ The year after Vietnam introduced a policy 
requiring standard motorcycle helmets, the 
number of deaths fell by 2,200 and the  
number of head injuries fell by 29,000, saving 
$18 million in acute care costs and $31 million 
in income losses (Passmore et al. 2010; Olson 
et al. 2015) (Figure 4.10).

▪▪ U.S. cities that enforced red-light cameras had 
24 percent fewer crashes than cities without 
such cameras; fatal crashes at signalized inter-
sections were 17 percent lower (Hu et al. 2011). 

Education and Capacity Building
Road safety education can increase traffic regula-
tion awareness and compliance. It can also help 
overcome misconceptions or a lack of awareness 
about road safety. Traditionally, road safety educa-
tion focused on making road users aware of traffic 
rules and the risks of noncompliance. This type 
of education is an important complement to safe 
street design and appropriate traffic regulation 
and enforcement, but it is not sufficient. Behav-
ioral norms should be addressed through media 
campaigns that address specific problems and 
are linked to education and enforcement actions. 
Educational programs can be developed in schools 
to help children become safe and confident pedes-
trians, cyclists, and motorized vehicle passengers. 
They can also teach children the wider Safe System 
concepts that streets should provide space for 
pedestrians and cyclists, not just motorized vehi-
cles, and that traffic crash fatalities are not accept-
able and can be prevented. Communities or local 
governments can engage the public through active 
educational experiences, such as street-theater per-
formances; street closure events; temporary street 
design changes, using road cones or other movable 
materials; and speed limit trials. 

Figure 4.10  |  �Motorcycle Helmet Enforcement in Vietnam  

Introduction and enforcement of compulsory use of motorcycle helmets has saved thousands of lives in Vietnam.
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As the Safe System approach is based on the 
responsibility of systems designers to create and 
manage a safe system, it is important that education 
also extends to them. Planners, engineers, health 
professionals, law enforcement officers, and others 
must understand the Safe System approach. Capac-
ity building and education should therefore target 
these crucial stakeholders.

Guidance

▪▪ Design age-appropriate educational programs 
and classes in schools. Topics for children 
include safe street crossing, navigation of 
sidewalks, and lessons on how to ride a bicycle 
and navigate streets safely. Topics for teenagers 
include the risks of drunk driving, distracted 
driving, and speeding. ▪▪ Require the driver’s licensing process to include 
training, testing, and supervised on-road expe-
rience. ▪▪ Ensure that mass media campaigns target 
specific issues. Conduct testing to determine 
how the public reacts to campaigns, in order to 
gauge their effectiveness and identify potential 
problems, and create tailored messages that 
reflect local culture, demographics, and other 
factors. Include promotion of enforcement and 
consequences in messaging.▪▪ Provide engaging public outreach experiences, 
through temporary street and intersection rede-
signs that develop community awareness of the 
benefits of road safety interventions. ▪▪ Educate system designers as well as road users. 
Apply a public health spectrum of preven-
tion (Figure 4.11) that includes strengthening 
individual knowledge and skills; promoting 
community education; educating providers 
(through curricula, civil engineering training, 
workforce standards, etc.); fostering coalitions 
and networks; and changing organizational 
practices (Cohen and Swift 1999). 

Supporting evidence

▪▪ Mass media campaigns have little effect on 
behavior unless coupled with enforcement and 
educational activities. With the addition of 
these measures, they reduce crashes by 10 per-
cent (Elvik 2009; Hoekstra and Wegman 2011). ▪▪ Meta-analysis shows that including enforce-
ment in messaging increases the efficacy of the 
behavior change achieved (Phillips et al. 2011). ▪▪ Training on how to cross streets for children 
5–12 reduces the number of injury crashes in 
this cohort by 11–20 percent (Elvik 2009). ▪▪ Many studies and reviews of evidence show 
that both school-based and post-license driver 
training consistently fail to deliver safety ben-
efits (Roberts and Kwan 2001; Ker et al. 2003). 
But research conducted in Sweden shows that 
learners who received more hours of on-road 
supervised driving experience subsequently had 
fewer crashes than learners with fewer hours. 
The benefits of reducing crashes far outweighed 
the small increase in risk of the extra hours of 
supervised experience (Gregerson et al. 2003).▪▪ In the United States, graduated licensing sys-
tems in which new drivers earn driving privi-
leges in stages led to a 20–40 percent decrease 
in the crash risk of the youngest new drivers 
(Neyens et al. 2008). In New Zealand, a gradu-
ated licensing system reduced the number of 
crashes with casualties by 25 percent (Kirley et 
al. 2008). 

Figure 4.11  |  �Public Health Spectrum of Prevention   
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Vehicle Design and Technology
Vehicle design and technology is perhaps the 
fastest-growing area of road safety. Traditionally, 
it focused on keeping vehicle occupants safe from 
crashes. Recently, car design and technology has 
made it possible to increase safety for occupants of 
other vehicles, pedestrians, and cyclists in the case 
of a collision. Higher safety ratings can be achieved 
at relatively low cost. Most countries do not require 
this technology, however: 80 percent of countries 
sell vehicles that do not meet UN priority safety 
standards (WHO 2015).

Guidance

▪▪ Require that all new cars adopt UN regulations 
for higher levels of road user protection, such  
as electronic stability control and designs  
to absorb impact from front and side collisions  
and reduce injuries in the case of impact of a  
collision with a pedestrian or cyclist.▪▪ Require seat belt and child restraint anchorages 
for all new cars. ▪▪ Ban the export or import of new or used cars 
with low safety standards. ▪▪ Require motorcycles and scooters to feature 
antilock braking systems. ▪▪ Consider additional vehicle technology systems,  
such as autonomous emergency braking systems  
and vehicle-to-vehicle communications.▪▪ Consider vehicle technologies that help prevent 
dangerous behavior, such as alcohol ignition 
interlocks, seatbelt wearing systems, and  
intelligent speed control. ▪▪ Review design and safety requirements of light-
weight motor vehicles, such as auto rickshaws, 
to increase their crashworthiness. ▪▪ Require safety standards for large vehicles, 
with particular attention to the safety of people 
walking or riding bikes or motorbikes. Design 
features such as lower driver positions, longer 
truck cabs, and smaller dashboards increase the 
visibility of vulnerable road users for drivers of 
trucks and buses. Truck side-guards can reduce 
the risk of a vulnerable user falling under  
the wheels. ▪▪ Encourage commercial fleet operators to lead 
innovation by voluntarily adopting higher 
safety standards. 

▪▪ Establish vehicle registration processes that 
include vehicle inspection schemes, to ensure 
that basic safety features, such as safe tires and 
working brakes, are maintained. ▪▪ Put in place Safe System–based regulations in 
cities and countries with emerging autonomous 
vehicle use in advance of fleet launch (Box 4.1).

Supporting evidence

▪▪ An estimated 40,000 car occupant fatalities 
and 400,000 serious injuries could be prevent-
ed between 2016 and 2030 if minimum vehicle 
safety standards for seat belts and car seat an-
chorages and frontal/side crash protection are 
applied in Argentina, Brazil, Chile, and Mexico 
(Figure 4.12) (Wallbank et al. 2016).▪▪ Antilock braking systems on motorcycles 
reduce the number of severe and fatal crashes 
by 34–42 percent (Teoh 2011); for scooters the 
reduction is 31 percent (Rizzi et al. 2015). ▪▪ Truck designs with longer cabs and rounded 
noses, smaller dashboards, expanded glazed 
areas, and a lower driver position increase  
visibility and the safety of cyclists (Summerskill 
et al. 2014).▪▪ Use of side guards on large trucks reduced 
cyclist fatalities by 61 percent and pedestrian 
fatalities by 20 percent in side-impact  
crashes in the United Kingdom (Vision Zero 
Network 2016).▪▪ A study of auto rickshaws in India recommends 
improving crashworthiness through design 
modifications such as seat orientation, seat belt 
provision, and surface padding (Schmucker et 
al. 2011). 

Figure 4.12  |  �Crash Testing  

Following crash testing and a campaign by the Global New Car Assessment 
Programme (Global NCAP), Nissan ceased production of the Tsuru in 2017. The 
model, produced for the Mexican market, received a zero-star rating for safety 
performance.
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BOX 4.1  |  WHAT IS NEW MOBILITY?

The concept of new mobility 
encompasses the “disruptive” 
technologies, often linked to 
smartphones, that are reshaping 
the way people travel. A wide  
variety of technologies and models 
makes up new mobility, including 
phone applications to facilitate car 
sharing, ride hailing, bike sharing, 
and on-demand public transport. 
New mobility innovations also  
include regionally specific projects, 
such as mapping paratransit 
(privately operated public transport) 
in African countries using mobile 
technologies and using the data  
to improve operations and access  
to information. Also falling within 
this category are autonomous 
vehicles, which will disrupt current 
mobility systems when they 
become widespread. 

These technologies still need 
significant time to develop. The 
deployment of autonomous vehicles 
on a large scale may not occur 
for many years (Litman 2017), 
especially in the more difficult road 
environments of low- and middle-
income countries. 

Partially autonomous vehicles are 
beginning to enter the marketplace, 
but they are certified for safe 
operation only under certain 
conditions in carefully mapped and 
controlled environments, mostly in 
high-income countries. There will 
be significant safety challenges 

in managing transitions from 
autonomous driving to driver-
controlled driving when partially 
autonomous vehicles encounter 
operational domains in which they 
are not capable of safe operation. 
Driver distraction, already a major 
safety issue, will be a critical 
challenge in such handovers. It  
will be important for local, state,  
and national policymakers to ensure 
that autonomous vehicles  
be required to operate in 
compliance with traffic laws, such 
as speed limits, to ensure the 
potential safety benefits of such 
vehicles are reaped.

The impact of autonomous 
vehicles on road safety will depend 
greatly on the mobility system in 
which the vehicles are allowed 
to operate. Autonomous vehicle 
technology shows great potential 
for eliminating traffic deaths and 
serious road injuries if the vehicles 
are deployed within a Safe System 
that reduces the opportunity 
for conflict with other types of 
road users and limits speeds to 
survivable levels. For this reason, 
Safe System principles should be 
considered during the genesis of 
autonomous vehicles, particularly 
on setting safe standards and 
designing cities that ensure the 
safety and comfort of cyclists and 
pedestrians. Many countries and 
cities do not have appropriate speed 
limits in place (WHO 2015). Vehicles 

will need to be programmed to 
travel at safe speeds for everyone, 
especially in urban areas where 
a mix of land uses and road users 
is present. Looking broadly at this 
new mobility paradigm further 
into the future, driverless cars may 
offer opportunities to expand street 
space for pedestrians and cyclists, 
though cities may have to create a 
regulatory environment that allows 
this to happen (Chase 2016).

Many technological innovations 
can already be deployed to improve 
vehicle safety. The immediate 
focus in low- and middle-income 
countries should be on increasing 
crash protection for both car 
occupants and vulnerable users and 
promoting the mass deployment 
and uptake of vehicle safety 
technologies such as electronic 
stability control, automatic 
emergency braking, and antilock 
braking systems for motorcycles.  
All of these technologies have  
been proven to save lives and  
are currently available, but they  
are rarely required by law. These 
technologies will also be needed  
in the driverless future. 
 
By itself, vehicle technology will not 
solve the problem of road fatalities. 
Policymakers need to address 
the wide range of problems with 
solutions that are available today 
and presented in this report, while 
also preparing for the future. 
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Post-crash Emergency Response and Care
Emergency response is key for reducing the impact 
of injuries. For this reason, first responders and 
trauma centers should be coordinated within the 

larger road safety strategy. Figure 4.13 presents  
the key components of post-crash response, as sum-
marized by the WHO (2016). 

Figure 4.13  |  Components of the World Health Organization’s Post-crash Response   
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Guidance

▪▪ Establish and promote one countrywide  
emergency access telephone number.▪▪ Set up responder systems that are organized 
and coordinated across different areas of road 
safety expertise.▪▪ Maintain robust trauma centers with  
appropriate funding. ▪▪ Ensure that health departments are included in 
a Safe System institutional framework.▪▪ Monitor and manage performance through 
measures such as the percent of crash victims 
brought to the hospital by ambulances and 
response time to crashes.▪▪ Include nonprofessional first responders, such 
as delivery and taxi drivers, in first-aid and 
basic emergency care.▪▪ Encourage all road users to stop and call  
emergency services at the scene of a crash,  
in order to reduce notification time. If  
necessary, create “Good Samaritan” laws  
(which protect members of the public who  
assist a person who is injured or in danger from 
liability if unintended consequences result from 
their assistance), to remove fear of helping in 
the case of an emergency.

Supporting evidence

▪▪ More traffic deaths occur outside the hospital 
in low- and middle-income countries than in 
high-income countries, because of less effective 
emergency response (Nielsen et al. 2012). ▪▪ Trauma experts consider response time critical 
in reducing the risk of death or severe injury 
(Carr et al. 2006; Bigdeli et al. 2010). Delays 
during the first hour can influence the chances 
of survival and the completeness of recovery, 
underscoring the importance of appropriate  
treatment and equipment (Bernard et al. 2010). 
The first 20–25 minutes after the crash are 
critical to lowering the probability of death 
(Sánchez-Mangas et al. 2010). ▪▪ In the United States, establishing organized 
emergency department trauma care reduced 
mortality among front-seat car occupants 
involved in collisions by 8 percent (Nathens et 
al. 2000).▪▪ Coordination of emergency services in Mexico 
City in 2002 is considered one of the factors 
that resulted in a 17.5 percent drop in traffic 
fatalities 1994–97 and 2004–07 (Hijar et  
al. 2011).
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LEAPFROGGING 
TOWARD A SAFE 
SYSTEM APPROACH 
IN LOW- AND MIDDLE-
INCOME COUNTRIES
A Safe System approach to road safety is urgently needed 

in low- and middle-income countries. The opportunity exists 

to leapfrog over many decades of experimentation in high-

income countries to take specific actions that are proven to 

be fast and effective at improving road safety and saving lives. 

This chapter discusses some of the key challenges countries 

face in doing so.   
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Prioritizing Finances 
Allocating financial resources for integrated road 
safety management is a constant challenge. Some 
may argue that low- and middle-income countries 
cannot take a systemic approach because it is 
too expensive to enforce laws, design and build 
safe infrastructure, and establish other initiatives 
simultaneously. However, the limits to improved 
road safety performance are shaped less by cost and 
more by the road safety management system. It is 
the system that determines the results being sought 
and produces the interventions to achieve them 
(Bliss and Raffo 2013).

Additional investment is needed in road safety, 
infrastructure, safe vehicles, and institutions. A 
report by the Commission for Global Road Safety 
notes that annual bilateral grant aid explicitly for 
road safety in low- and middle-income countries 
was less than $10 million in 2005 (CGRS 2005). 
The report called for an additional $300 million 
over 10 years, about 10 percent of multilateral  
funding of road infrastructure. The report also 
noted the absence of road safety in the Millennium 
Development Goals, which reduced its importance 
in global development finance agendas. 

In the last decade, international declarations from 
the United Nations, such as the UN Decade of 
Action, the SDGs, the Brasilia Declaration, and  
the New Urban Agenda, have encouraged more 
countries, especially developing countries, to 
demonstrate national-level leadership and adopt 
policies that make their roads safe for all. Multi- 
lateral institutions have made serious commit-
ments to address the lack of road safety funding. In 
2006 the World Bank set up its Global Road Safety 
Facility, the first global road safety fund of its kind.3 
It helps integrate safety into all Bank transport 
activity and provides support for capacity building 
and country-level safety plans. In 2016 the Bank 
added road safety to its social and environmental 
safeguards. Its inclusion means that all relevant 
projects will henceforth address road safety. 

Other development banks, such as the Asian 
Development Bank and the African Development 
Bank, as well as private philanthropies, such as 
Bloomberg Philanthropies and the FIA Foundation, 
have made significant commitments. In 2012 the 
large development institutions committed a total 

of US$175 billion to sustainable mobility over five 
years, a goal they are reportedly on track to meet. 
To leverage the greatest benefits from this financ-
ing, the banks should ensure that safety is an inte-
gral element of the mobility projects that receive 
this funding. A clear effort was made to do so in 
2014, when the banks combined integrated road 
safety activities into the coordination of respon-
sibilities for this financial commitment. A shared 
approach was already under way through the 2011 
Multilateral Development Bank (MDB) Road Safety 
Initiative launched by the World Bank and the 
Global Road Safety Facility (AfDB et al. 2015). For 
their part, UN-related agencies and officials are 
proposing that the UN Road Safety Fund provide 
$7.7 billion of catalytic grant funding, which could 
leverage an additional $262 billion in road safety 
investments (UNECE 2016).
 
The issue is often not the availability of funding but 
how funding is spent. A study by the International 
Road Assessment Program shows that only 1–3 
percent of road construction budgets are needed to 
increase road safety, suggesting that the problem 
is more about awareness, perceptions, priorities, 
goals, and design than lack of resources (iRAP 
2013). Studies show the benefits of shifting from 
costly urban highways to well-designed streets with 
safe, attractive public transport and pedestrian 
and bicycling infrastructure, which comes at a 
lower price (Bocarejo et al. 2012). Shifts in cur-
rent transportation finances toward these more 
sustainable transportation modes can be made 
using existing financial flows (Lefevre et al. 2016a). 
Furthermore, speed reduction, one of the fastest 
and highest-impact ways of improving road safety, 
can be targeted in the short term through rela-
tively inexpensive options such as lowering speed 
limits and targeting enforcement while processes 
are under way to improve road design (Job and 
Sakashita 2016b). 

Regarding vehicle design, the Global New Car 
Assessment Program reports that given the reduced 
costs of key technologies such as airbags and 
electronic stability control, it is “simply not the case 
that safer cars are unaffordable” (Global NCAP 
2015). It should be possible for a typical small car 
to pass basic UN regulations at an extra cost of 
just US$200 (based on two airbags and some body 
strengthening) (Global NCAP 2015). Additional 



measures, such as antilock braking systems and 
electronic stability control, might cost an additional 
US$125. These sums are a small fraction of the cost 
of new vehicles in almost all markets (in India, for 
example, a car that lacks these safety measures 
costs roughly $6,000). As more vehicles include 
such features and productivity improves, costs will 
continue to fall.

Strengthening Institutions  
and Frameworks
The ultimate goal of road safety policies should be 
to empower the lead agency to take responsibility  
for a country’s road safety performance and the 
direction of strategic partnerships targeted to 
improve it (Bliss and Raffo 2013). Building  
institutional leadership, capacity, and knowledge  
on road safety can be a challenge in low- and 
middle-income countries, which may lack strong 
institutions or established mechanisms for inter-
sectoral cooperation. Engineers, planners, the 
police, and others may not have the information, 
resources, or authority to coordinate or implement 
a Safe System approach.

Institutional progress is being made. As of 2015, 
167 countries had lead agencies for national road 
safety efforts (WHO 2015), and the World Bank’s 
Global Road Safety Facility had conducted almost 
40 road safety management capacity reviews to 
guide the development of such agencies (GRSF 
2016b). Another 131 countries have a partially  
or fully funded national strategy, and 68 have a 
strategy to reduce nonfatal injuries (WHO 2015). 

There are opportunities to craft Safe System 
strategies in countries where they do not exist, to 
strengthen existing Safe System strategies; and to 
spread such strategies to provincial, regional, state, 
and city levels. A vertically coordinated approach 
across multiple levels of government can help over-
come institutional weaknesses or limits to capacity. 
For example, despite limited federal control over 
urban streets, Mexico reversed an upward trend  
in road fatalities between 2009 and 2012 by imple-
menting an evidence-based action plan for road 
safety that targeted the highest-risk groups. This 
“first sustained effort of national scope [involved] 

continuous funding and a comprehensive multi-
sectoral approach” led by the Ministry of Health 
(Cervantes-Trejo et al. 2016). 

Strengthening Laws, Regulations,  
and Guidelines 
Few developing countries have adequate road 
safety laws and regulations. A 2013 report by the 
World Health Organization found that less than 10 
percent of the world’s population lived in countries 
with comprehensive road safety laws that are part 
of a Safe System approach (WHO 2013a). Only 28 
countries had comprehensive road safety laws that 
account for all five pillars of the Decade of Action.4 
Only 47 countries had speed laws that met best 
practices. Few countries have street design guides 
for specific urban or rural contexts. Although speed 
is critical to crash probability and severity, it is 
often ineffectively managed (Job and Sakashita 
2016b). Few provincial-level governments or cities 
have road safety strategies, and in many cities 
enforcement of traffic regulations is so weak that 
there is little knowledge or motivation among road 
users to follow them. 

In many countries, vehicle safety is not effectively 
regulated through design standards or maintained 
through mandatory vehicle inspection schemes. The 
Global New Car Assessment Program is strongly 
advocating for better vehicle safety at the point of 
manufacture. The UN has identified an urgent need 
for all countries to adopt safety standards (WHO 
2015, Global NCAP 2016).
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CONCLUSION
The key to real change in road safety is shifting responsibility 

from people who use the road to people who design,  

set policy, execute operations, and otherwise contribute to  

the mobility system. An overemphasis on victim behavior 

and personal responsibility has long relieved pressure on 

governments to take responsibility and act to protect their 

citizens. This mindset needs to change, in terms of both  

public expectation and political and professional perceptions 

of responsibility. 
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The Safe System approach to road safety is the 
best and fastest way to reduce traffic fatalities. Its 
widespread application will be necessary to meet 
the SDG target of halving the number of global road 
deaths by 2030. Beyond saving lives, the approach 
yields many other benefits, including economic, 
health, and environmental improvements. 

A Safe System for all road users addresses wider 
land use and mobility patterns in addition to 
design, enforcement, education, vehicle safety, and 
emergency response. At its heart, the approach 
is about designing roads, vehicles, and any new 
mobility technology that enters the system to be 
forgiving of human fallibility. It does so by reduc-
ing speeds in rural and urban areas, crafting urban 
development policies that create safe new develop-
ment as urbanization occurs, protecting bicyclists 
and pedestrians, designing roadways in rural areas 
and on highways that prevent head-on collisions, 
strictly enforcing road safety laws, ensuring that 
vehicles are safe, reducing post-crash response 
times, and much more. The approach requires 
ongoing revision and proactivity, as mobility is 
extremely dynamic. Adjustments may be needed 
over time as improvements are made, travel pat-
terns shift, and technologies change.

A huge body of evidence on the effectiveness of Safe 
System activity areas allows designers and authori-
ties to adapt and implement them based on local 
knowledge. As the Safe System approach is refined 
and adapted in new contexts, additional research 
and local evidence will be generated. More exten-
sive research is needed to identify which actions are 
most effective in low- and middle-income countries; 
comparative research and case studies are needed 
to offer lessons. Data and planning can help reori-
ent existing mobility funds for more sustainable 
and safe outcomes. 

A vision of zero deaths is not just a slogan. It is a 
worthy ambition that acknowledges that traffic 
deaths are preventable when the many evidence-
based measures outlined in this report are applied. 
A variety of means can protect the human body 
from life-threatening force. A Safe System approach 
to road safety must include capacity building for 
systems designers, improved governance systems, 
integrated plans, strong regulations and laws, and 
design standards. Without this supporting frame-
work, the meaning of Safe System can get lost—and 
the traditional approach of placing the bulk of 
responsibility on road users and limiting systemic 
solutions will continue to inhibit progress. 

The key to real change in road safety is shifting 
responsibility from people who use the road to 
people who design, set policy, execute operations, 
and otherwise contribute to the mobility system. 
An overemphasis on victim behavior and personal 
responsibility has long relieved pressure on govern-
ments to take responsibility and act to protect their 
citizens. This mindset needs to change, in terms of 
both public expectation and political and profes-
sional perceptions of responsibility. 

Reshaping entire systems for greater safety will not 
be easy. Doing so requires comprehensive insti-
tutional governance and management, ambitious 
targets, good data, economic analysis, priority set-
ting and planning, and monitoring and evaluation 
of progress. Every country, state, and city needs to 
use data and stakeholder research to identify the 
greatest risk and priority areas to target for the fast-
est and most significant impacts while also working 
holistically to make the entire mobility system safe. 
For long-term change, an integrated approach that 
addresses all the action areas presented in this 
report will be necessary. The widespread imple-
mentation of road safety strategies based on a Safe 
System is the necessary response to the scale of 
death and injury taking place globally. 
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ENDNOTES
1.	 Targets of two SDGs relate directly to road safety. SDG 3—to 

ensure healthy lives and promote well-being for all at all 
ages—includes a target to halve global deaths and injuries 
from road traffic accidents by 2020. SDG 11, which seeks to 
make cities inclusive, safe, resilient, and sustainable, incor-
porates a Safe Systems approach by focusing on access to 
safe, affordable, accessible, and sustainable transport systems 
and improving road safety by creating more public transport 
systems for all by 2030. 

2.	 This section draws on ITF (2008, 2016); Bliss and Breen (2010); 
WHO 2011b. 

3.	 Launched in 2006, the GRSF has provided more than $30 
million in grant funding and generated more than $850 mil-
lion in direct road safety commitments. It uses Safe System 
principles in a majority of its grants, ensuring both targeted 
outcomes for fatality reduction and multisectoral interventions 
(GRSF 2016a). 

4.	 The Five Pillars of the Decade of Action are road safety man-
agement, safe infrastructure, safe vehicles, safe road users, 
and post-crash response. 

ABBREVIATIONS LIST
g/dl 		  grams per deciliter
iRAP 		I  nternational Road Assessment Program 
IRTAD 		�I  nternational Traffic Safety Data and Analysis 

Group 
ITF		I  nternational Transport Forum 
OECD 		�  Organisation for Economic Co-operation  

and Development
SDG		  Sustainable Development Goal
TZD 		  Towards Zero Deaths 
WHO		  World Health Organization 
WRI 		  World Resources Institute 
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