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Foreword

People depend on roads in their daily life – to get to school, to work, or to the health centre.  Roads underpin 
the businesses, agriculture and trade which provide the jobs that lift nations out of poverty.

This policy framework focuses primarily on providing a high-level overview – it is not a comprehensive and 
prescriptive “how to do it” guide.  It is concerned mainly with those major road networks that provide the 
linkages between towns and cities and with the busy commuter routes in urban corridors.  These major roads 
are generally the roads where the majority of people are killed and in their greatest concentrations.  

This document focuses primarily on the safety of the users of these major roads and the conflicts between 
different road users resulting from the heavy use of these roads by motorised transport.  Therefore, the report 
does not cover the roles that roads – often local roads and streets – fulfil as part of their “public domain” as a 
place to meet, to talk or play or search for goods and services.

President John F Kennedy made the case that networks of major roads are essential in promoting economic 
prosperity when he said, Our wealth did not create our transport infrastructure; it is our transport infrastructure 
which created our wealth.

However, the enormous benefits of major road networks do not come without costs.  One of the most sig-
nificant and distressing aspects of road transport is the enormous level of trauma that occurs with their use.  
Every day 3,500 people are killed and more than 100,000 people are injured in road crashes.  More than 9 
out of 10 of these road deaths occur in low- and middle-income countries, despite the fact that only half the 
world’s vehicles are in these countries.

Infrastructure plays a crucial role in road safety.  Well-designed roads can help people use roads safely and 
minimise the risk that a crash will occur.  When a crash does happen, protective road infrastructure can mean 
the difference between life and death.

As we prepare for the UN Decade of Action for Road Safety 2011-2020, this policy framework is designed 
to assist policy makers in low- and middle-income countries harness the enormous benefits of safe road infra-
structure.  It signposts the significant social and economic benefits of ensuring new roads are safe and existing 
roads are retrofitted with safety treatments.  Working within this framework, countries can take important 
steps towards addressing what is one of the most significant, yet preventable, public health crises of our time.  

By working together, we have the opportunity to build a permanent memorial to those who have lost their 
lives on the roads – a lasting legacy of safe roads for future generations.

Tony Bliss
World Bank Global Road Safety Facility
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The scale of road death

Recent figures estimate conservatively that some 1.3 
million people are killed each year in road crashes 
and a further 50 million people are injured (World 
Health Organisation (WHO), 2009).  These num-
bers are likely to almost double by 2030 unless ac-
tion is taken.  A prevalence of under-reporting of 
serious crashes, notably in low-income and middle-
income countries, means that the actual number of 
deaths is likely to be much higher than that report-
ed in individual countries (WHO, 2009). 

Half of the world’s road deaths are vulnerable road 
users (pedestrians, bicyclists and motorcyclists) and 
the majority of those killed are between the ages 
of 5 and 44 (WHO, 2009). In addition to the tre-
mendous traumatic and emotional impact of road 
crashes, there is a vast economic consequence. It is 

estimated that road crashes cost the global economy 
US$1.4 billion every day, in terms of lost produc-
tivity, health care, emergency services. Crashes are 
leading cause of traffic congestion, itself a source of 
environmental damage. 

Nationally, road crashes typically cost the equiva-
lent of 1-3% of a country’s Gross Domestic Prod-
uct.  Personally, road crashes can be the trigger that 
plunges a family into poverty.

Road death and injury is not inevitable.  Road trau-
ma is a preventable public health challenge.  Road 
systems can be developed that reduce the likelihood 
of a crash occurring and minimise the severity if 
a crash does occur. This can be achieved with safe 
road users understanding the risks they impose on 
themselves and on other road users, safe vehicles 
and safe roads, together with appropriate enforce-
ment.  

A global consensus has grown around this ‘Safe 
Systems’ approach, and the importance of safe road 
infrastructure within it.  The Ministerial Declara-
tion of the First Global Ministerial Conference on 
Road Safety, held in Moscow in November 2009, 
calls for ‘efforts to develop and implement policies 
and infrastructure solutions to protect all road us-
ers, in particular those who are most vulnerable...”  
A joint statement by the seven major multilateral 
development banks (including the World Bank) is-
sued in November 2009 commits to “...ensure that 
safety is integrated in all phases of planning, design, 
construction, appraisal, operation and maintenance 
of road infrastructure”.  In March 2010 the Unit-
ed Nations General Assembly, declaring the years 
2011-2020 to be the ‘Decade of Action for Road 
Safety’, calls for “…the inclusion of activities to pay 
attention to the needs of all road users within the 
Plan of Action of the Decade, in particular the 
needs of pedestrians, cyclists and other vulnerable 
road users in low-income and middle-income coun-
tries, through support for appropriate legislation 
and policy, infrastructure and increasing means of 
sustainable transport”.

Many road safety solutions are proven and ready for 
implementation. What is needed now is the politi-
cal will and leadership to apply them on a large scale.

Improving the safety of roads is the single most significant achievable 
factor in reducing road trauma 

National Road Safety Strategy, 2000-10, Australia

Figure 1: Road deaths by level of income (WHO, 2009) 
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Figure 2: Number of road deaths per year 
(million) without action (cited in WHO, 2009)
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Improving the safety of roads is the single most significant achievable 
factor in reducing road trauma 

National Road Safety Strategy, 2000-10, Australia

Road infrastructure

Road crashes are overwhelmingly caused by human 
failings, but the greatest untapped potential to pre-
vent death and injury is through the roads them-
selves.

In the United States for example, road conditions 
are a contributing factor in more than half (53%) 
of all road deaths and more than a third (38%) of 
injuries.  In terms of crash severity, road condition is 
the single most lethal contributing factor, ahead of 
speeding, alcohol or non-use of seat belts (Miller & 
Zaloshnja, 2009).  In Sweden, road conditions are 
a contributing factor in at least 59% of fatal crashes 
(Stigson, Krafft, & Tingvall, 2008).

There has to be a clear distinction and separation     
between inter-urban roads for high speeds and ur-
ban roads for lower vehicle speeds and priority for 
vulnerable road users.

On inter-urban roads, high speeds are generally pos-
sible, depending on the local circumstances, quality 
of the infrastructure and the presence of appropri-
ate alternative possibilities for slower moving (non-
motorised) road users1.  On urban roads, vehicle 
speeds are generally lower and priority for vulner-
able road users is mandatory in most situations.

This requires strong control and management of 
land-use and urban development, as well the legal 
tools, competencies and engagement of the road 
administration to enforce access control along the 
major roads.

Figure 3: Linear developments pose particular problems (PIARC)  

As many of the images in this document show, lin-
ear settlements with a mixture of through and local 
slow traffic and non-motorised road users can be a 
major road safety problem, especially in developing 
countries2.

By making roads more predictable, consistent and 
forgiving, we can produce a long-term solution that 
helps save lives and reduce injuries.  For example, be-
tween 1980 and 2000, in Sweden, the Netherlands 
and the United Kingdom, infrastructure treatments 
combined with speed management measures re-
duced the number of deaths of vulnerable road us-
ers by around a third.  

The hard lessons learned in high-income countries 
during decades of road safety development are just as 
applicable in low- and middle-income countries now.

Economic benefits

Few infrastructure investments can match the eco-
nomic benefits of those generated by targeted road 
safety measures (see Figure 4).

Evidence from Australia, the United States, the 
United Kingdom, Norway, France, Canada, Neth-
erlands, the Nordic Countries and New Zealand 
shows that targeted road safety projects generated 
crash cost savings of up to 60 times the cost of con-
struction (OECD, 2008).  That is, for each $1 in-
vested, there was a return of up to $60 in terms of 
crash costs avoided.  Other research has shown that 
low-cost improvements at specific high-risk sites 
have shown first year rates of return of 300% (Road 
Safety Foundation (2008)).

On average, with supporting maintenance, road in-
frastructure investment lasts around 25 years, so the 
safe roads built today will continue saving lives and 
preventing injuries long into the future.
 

The Safe System

The ‘Safe System’ views the road transport system 
holistically by seeking to manage the interaction be-
tween road users, roads and roadsides, travel speeds 
and vehicles. It aims to reduce the likelihood that 
crashes occur, and minimise the severity of those 
that do happen.

Central to the Safe System approach is the recog-
nition that humans make mistakes, and are fragile.  
As the chart below demonstrates, impacts at what 
might be considered reasonable speeds can signifi-
cantly increase the risk of death and serious injury.

The Vision Zero philosophy adopted by the Swed-
ish Government (Swedish Road Administration, 
2006) illustrates many of the principles required 
of the Safe System.  Vision Zero provides a viable 
policy framework for sustainable safety whose basic 
principles can be applied in any country, at any stage 
of development.  Elements of this approach may ap-
pear utopian, but the approach lays the principles 
for the management of kinetic energy, the funda-
mental part of injury reduction.

Figure 4: Number of lives saved for each $100m 
invested (Vulcan and Corben, 1998)

20

Targeting high-risk roads General road
improvement
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1  See Department for Transport (2001) for a review of rural 
road hierarchies.

2  Countermeasures for linear developments on: speed man-
agement, reduction in the number and the width of lanes, in 
sight distances, and in provision for pedestrians, are provided 
by PIARC, (2009).
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Within this energy system, the imbalance of “ki-
netic mass” is such that pedestrians of 80kg travel-
ling at 5km/h cannot harm a driver and 1500kg car 
travelling at 90km/h.  The onus of responsibility is 
therefore on the driver to avoid causing injury.

Sweden has demonstrated the crucial role that in-
frastructure can play in creating a safe and efficient 
road network. By developing roads that are inher-
ently safe, using safety barriers to mitigate the risk of 
head-on and run-off-road crashes, Sweden has been 
able to increase safely the speed limits on many of its 
major roads. In fact, many of Sweden’s safest roads 
are also those where speeds are highest (Swedish 
Road Administration (2009)).

Recent work (Turner et al. (2009)) promotes great-
er use of what have been termed ‘Primary’ road 
safety treatments.  These are treatments more likely 
to eliminate death and serious injury, than produce 
only mild reductions.  Examples include barriers to 
prevent run-off-road and head-on crashes; prop-
erly designed roundabouts at junctions; raised plat-
forms at junctions or locations where pedestrians 
cross.  ‘Supporting’ treatments such as signing and 
line marking plus many others may reduce crashes, 
but not as effectively as Safe System levels require, 
and generally have only limited impact on severity 
outcomes. 

Figure 5: Collision speed-fatality relationships (Wramborg, 2005)  

Vision Zero: an operational framework for safe infrastructure 

“…the speed limits within the road transport system should be determined by the technical 
standard of vehicles and roads so as not to exceed the level of violence that the human body can 
tolerate. The safer the roads and vehicles, the higher the speed that can be accepted”.

In all current road transport systems, the road user is expected to assume most responsibility for 
safety. In most countries, there are general rules that the road user should behave in such a way 
that crashes are avoided.  If a crash occurs, at least one road user has, by definition, broken the 
general rule and the legal system can therefore act. 

In contrast, Vision Zero explicitly states that the responsibility is shared by the system designers 
and the road user according to the following principles: 

1.	 The designers of the system are always ultimately responsible for the design, operation and 
use of the road transport system and thereby responsible for the level of safety within the 
entire system.

2.	 Road users are responsible for following the rules for using the road transport system set by 
the system designers.

3.	 If road users fail to obey these rules due to lack of knowledge, acceptance or ability, or if 
injuries occur, the system designers are required to take necessary further steps to counteract 
people being killed or seriously injured.”

Source: Vision Zero

Safe Roads for Development  |  6
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Target the crashes that kill on high-risk roads

As a priority, safety interventions should target the highest concentrations of death and injuries on the road 
network to achieve rapid and demonstrable improvements (Bliss and Breen, 2009).

Priority crash types

People are killed and seriously injured on the world’s 
urban and rural roads in five main ways.  These 
crashes occur on road networks of all kinds – from 
local residential roads to shopping streets, from city 
corridors to inter-urban routes. Targeting these pri-
ority crash types is central to the development of a 
safe road system. 

Walking and cycling across the road.  Vulnerable 
road users’ risk dramatically increases when traffic 
speeds are greater than 30km/h.  In areas where 
vulnerable road user flows cross other traffic, traffic 
calming is generally the most appropriate measure.  
At locations where speeds are high, this is not pos-
sible and more elaborate crossing infrastructure is 
needed.
 
Walking and cycling along the road. Pedestrians 
and non-motorised traffic should be provided with 
safe parallel paths, walkways and lanes.  The higher 
the actual speed of the motorised traffic, the more 
stringent the requirements on safe parallel infra-
structure: sharing the road at 30 km/h; having dedi-
cated zones at 50 and even 70 km/h; using well-sep-
arated secured zones at speeds above that.

Head-on crashes typically kill and seriously injure 
vehicle occupants at speeds greater than 70km/h.

Brutal side impacts at intersections typically kill 
and seriously injure vehicle occupants at speeds  
greater than 50km/h.

Run-off road crashes into rigid fixed objects typi-
cally kill and seriously injure at speeds greater than 
70km/h for frontal impacts and 30km/h for side 
impacts.

Figure 6: Countermeasures on a linear development (PIARC, 2009) 

High-risk roads 

The majority of serious crashes occur on a small pro-
portion of the world’s rural and urban roads.  In the 
United Kingdom, for example, more than half of all 
road deaths and one-third of all serious injuries oc-
cur on just 10% of roads (Road Safety Foundation, 
2009).  In Bangladesh, just 3% of arterial roads ac-
count for 40% of the road deaths (Hoque, 2009).  A 
similar picture exists in many other low- and mid-
dle-income countries. 

By targeting priority crash types on high-risk roads, 
affordable measures can dramatically improve 
safety.  For example, through sweeping installation 
of pedestrian bridges, walkways, raised crossings 
and speed humps to roads in residential areas, at 
schools and public transport interchanges, the city 
of Tshwane in South Africa was able to cut pedes-
trian deaths by half and reduce injuries by a quarter 
(International Road Federation, 2008a). 

Not all high-risk roads are old roads.  While new 
roads bring new opportunities for development, for 
many, they increase death.  New roads are almost 
always built to expect greater volumes of traffic 
and higher speeds because this supports national 
macro economic goals.  This does not need to in-
crease the likelihood of serious injury although it 
almost always will if these roads are not restricted to 
through-traffic, if linear settlements are not avoided 
and there is not first class provision for pedestrians, 
cyclists and other vulnerable road users.  

Access to new roads by pedestrian, cyclists and mo-
torcyclists is often not provided in a way that offers 
protection or priority to these road users and the 
risk of serious crashes increases dramatically.  It is 
of paramount importance that roads built to help 
eradicate poverty are built to protect life.  

< 200 m at  50 km/h
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We need simple, affordable safety features. These interventions are as 
effective as vaccines. 

Carla Gonzalez, former Minister for Transport, Costa Rica

Vaccines for roads

Safer roads have the capacity to address key crash 
types, but also play an important role in addressing 
behavioural issues (such as providing visual cues to 
slow driver speeds) and make travel safer for all road 
users.  Road infrastructure often holds greater po-
tential to protect road users than programmes that 
aim only to improve behaviour or vehicle safety.

For example, traffic calming as part of urban safety 
management can provide self-enforcing speed re-
duction; similarly, measures that separate pedes-
trians or cyclists direct these road users away from 
conflict.  Both rely on infrastructure design but in-
fluence behaviour.  Other situations demand a more 
protective approach, often when the risk is less well 
understood by the road user or the consequences 
of a crash would be needlessly severe.  Provision of 
median barriers to reduce head-on crashes or the in-
troduction of frangible and “breakaway” poles may 
be examples.

Where pedestrian or other vulnerable road user 
activity is likely, these road users should be at the 
forefront of road design and layout considerations.  

Road designers should be aware that nearly every-
where, activity of non-motorised road users can be, 
and should be, expected.  Restricting access to cer-
tain user categories is only acceptable when appro-
priate, comfortable and safe alternatives are readily 
available.  The need to cross a road at multiple and 
not-too-distant locations should also be respected 
and facilitated,  in order not to make a road a barrier 
for the local citizen. 

Figure 7 summarises some elements of the measures 
taken to counter five priority crash types referred to 
elsewhere in this document.

The focus on the measures shown here is on pre-
vention of severe injuries and there is an important 
distinction to be made here between this injury pre-
vention and crash reduction.  Indeed, the adoption 
of the Safe System approach concerns the shift from 
the former to the latter.  This document cannot pro-
vide a comprehensive list of the crash countermeas-
ure techniques available, but it seeks to provide a 
flavour for what may be achieved.  Further informa-
tion is available at www.irap.org/toolkit/.  Benefits 
quoted are indicative.  Countermeasures influence 
crashes and injuries, and the severity of both, to dif-
ferent extents. 

Pedestrian facilities

•	 footpaths
•	 crossings (see right)
•	 overpasses
•	 additional lane for 

walking
•	 30km/h zones
•	 pedestrianisation of 

streets or areas
 

Example – pedestrian crossings 
give priority to pedestrians when 
crossing the road.  When signal-
ised, they halt vehicle traffic. They 
can be used at midblock locations 
(that is, between intersections) or 
incorporated into existing signals 
at intersections.  Signalised cross-
ings can reduce injuries by up to 30 
per cent.

Bicyclists

•	 bicycle paths and 
lanes (see right)

•	 crossings
•	 overpasses

Example – segregated bicycle 
paths remove the potential for 
conflict with motorised vehicles 
when riding along the road.  Lanes 
alongside traffic give more limited 
protection.  Crossings and over-
passes protect when going across 
roads. Junction design can also 
help cyclists be seen and separate 
them from other vehicles.

Median separation 

•	 Flexible posts
•	 Central hatching 
•	 Safety barriers (see 

right)
•	 Wide medians

Example – median safety barriers 
physically separate opposing lanes 
of traffic. This helps stop vehicles 
travelling into opposing traffic 
lanes. The barriers can also be used 
to limit turning options for vehi-
cles, and shift these movements to 
safer locations. Median barriers 
can reduce injuries by 50 per cent 
but their use must be considered 
carefully because they may increase 
speeds and reduce space for other 
road users.

Roadside hazard 
reduction

•	 Hazard removal or 
relocation

•	 Safety barriers (see 
right)

Example – where space permits, 
roadside safety barriers can be used 
to stop ‘out of control’ vehicles 
from leaving the road and hitting 
roadside hazards or rolling down 
slopes. They are designed to absorb 
the impact of a crash and minimise 
injuries. Safety barriers can reduce 
injuries by 40 per cent.

Figure 7: Examples of “vaccines for roads” for common crash types
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Intersection 
upgrades 

•	 Turning lanes
•	 Signalisation
•	 Roundabouts (see 

right)

Example – a roundabout is a one-
way road around a circular central 
island at an intersection.  Rounda-
bouts cause little delay to traffic.  
They need less maintenance than 
signalised intersections, typically 
reduce severe injuries overall but 
may actually increase low severity 
and property-damage crashes.  Spe-
cial consideration for cyclists must 
be incorporated in their design.

Road definition 

•	 Signage
•	 Road markings (see 

right)
•	 Channelisation 

and layout 
improvements

Example – road markings help all 
road users with information about 
positioning and priorities on the 
road and about conditions ahead. 
Markings are particularly helpful 
where visibility can become poor 
(for example, because of rain, fog 
or darkness) and on sharp bends. 
Markings can reduce injuries by 30 
per cent. 

Using visual 
cues within 
infrastructure to 
reduce speeds 
and match posted 
speed limits 

•	 Width reduction
•	 Portals 
•	 Choice of materials
•	 ”Readable” roads
•	 Speed limits

Example – trying to impose a 
maximum speed by traffic signs in 
a situation where the driver per-
ceives that the road “allows” much 
faster speeds generally results in 
non-compliance.  Drivers should 
be provided with visual cues about 
what is a reasonable speed from the 
infrastructure.  Speed limit signs 
should support this.

Accessibility planning – major roads and the community interface 

The public spaces alongside major roads need strong and courageous policies to influence land-use and activ-
ity.  When large budgets are spent on roads and other infrastructure, it is crucial to include this public space 
in the upgrading.

Lessons from history

The second half of the 20th century had a clear fo-
cus on increasing mobility (the “quantity of move-
ment”), especially in high income countries.  While 
this initially has had a positive effect on general 
prosperity, many of these countries now suffer from 
reduced accessibility (the “quality and possibility of 
access”).

Major roads frequently pass through places where 
accessibility is a priority and there are lessons to be 
learned from history.   

In urban areas, accessibility has declined both for 
motorised and non-motorised road users as a re-
sult of congested roads, reduction or inhibition 
of public transport (due to both traffic congestion 
and competition for the scarce public space), and 
because walking and cycling has been discouraged 
(by the danger and health hazard imposed by heavy 
motorised traffic).  Away from urban areas, many 
“improvements” in rural situations have had un-
wanted consequences on accessibility.  When traf-
fic increases on small country roads and mixed-use 
inter-urban roads, they may become unsuitable for 
pedestrians and cyclists.  

Even at a local level, accessibility is often drastically 
decreased.  When the main street of the village is 
turned into a through-road without comprehensive 
calming considerations, this road turns into a bar-
rier between the different parts of the village.  The 
important public space, around which much of the 
local activity was originally built, is not conducive 
to important elements of community life. 

Encouraging walking and cycling

Learning from the mistakes made in the past, well-
informed communities all over the world are pro-
moting accessibility as the main policy and planning 
objective.  In some places, comprehensive re-shaping 
of city centres has taken place.  With their “sustaina-
ble streets” program, New York converted important 
areas in Manhattan to plazas and closed off a road as 
iconic as Broadway to motorised traffic.  Some cities 
like London and Stockholm introduced congestion 
taxes, resulting in more sustainable transport use 
and more “liveable” centres.  Quality and ease of ac-
cess between people and between people and goods 
has been implicitly recognised as an important key 
indicator of prosperity.

Experience shows that communities flourish when 
sustainability increases, both locally and at a nation-
al level, and when there is a considerable portion 
of walkers, cyclists and users of public transport.  
However the quality of the walkers’ and cyclists’ ex-
perience can vary greatly over time and in different 
places.  This in turn is known to have an impact on 
decisions on whether or not to walk or cycle.  Plan-
ning with only mobility in mind can reduce the 
possibility of walkers and cyclists to reach certain 
destinations and lower public transport patronage.
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Priority policies

Given the dramatic population growth to be ex-
pected in many cities worldwide, it is essential to 
plan cities and communities for a growing number 
of people who do not own a car.  They need com-
fortable and safe infrastructure for walking and cy-
cling, and for access and stopping points to rest or 
to wait for public transport.

On the interface with the major roads with which 
this document is concerned, there should be good 
provision for vulnerable road users, focusing on: 
land-use control; widening and repair of narrow 
and damaged footways; enforcement of laws pro-
hibiting parked cars on footways; removal of un-
necessary barriers or street furniture; rehabilitation 
and review of pedestrian crossings.

The public spaces alongside major roads need strong 
and courageous policies to influence land-use and 
activity.  When large budgets are spent on roads and 
other infrastructure, it is crucial to include this pub-
lic space in the upgrading.  The human activity that 
takes place there often happens because the road is 
there and it can be the stage for the essential “live-
ability” of the area – commercial, social, functional 
and recreational activity.  (See the NGO Brussels 
Declaration (2009) for more details.)

Figure 9: Parallel routes where necessary 

Figure 8: Pedestrianisation of Broadway (johnanna.be)

Figure 10: Pedestrians need protection when 
crossing and walking alongside roads

Programmes that save lives

Among the programmes that have been proven to 
significantly reduce road deaths and serious injuries 
are:

•	 Mass-action programmes or network safety up-
grading, which comprehensively assess and im-
prove routes and entire networks.

•	 High-risk site analyses (often called “black spot” 
programmes in the past) that improve specific 
locations with a history of crashes.

•	 Road Safety Audits which can be undertaken in 
the design, construction and post-construction 
phases of a project and do not rely on crash data.

These programmes can be reactive or proactive – 
working to reduce known problems of persistent 
crash types at particular locations (high-risk sites) 
or seeking to raise the overall safety standard of the 
road network where crashes are likely and foresee-
able (audits and network safety upgrading).  See, 
for example, PIARC (2008), International Road 
Federation (2008b) and iRAP (2008).  

Infrastructure design affects both injury likelihood 
and crash risk because it provides guidance for road 
users, through signs, traffic controls and road de-
sign, on what they should be doing.  Good design 
makes it clear to the road-user where they are sup-
posed to be and what they are expected to do.  It en-
sures that people are neither misled nor surprised by 
the road layout and that they are not overwhelmed 
by information or find that it is contradictory. 

Strategic investment 

Financial resources dedicated to road safety are of-
ten scarce and limited in developing and emerging 
economies. However, financing deserves special at-
tention, since, without stable and sustainable fund-
ing, even outstanding road safety initiatives might 
not succeed.

Techniques developed over the last 10 years en-
able entire networks to be assessed (“star rated”) 
for safety risk, injury savings estimated, potential 
countermeasure locations pinpointed and budgets 
proposed for implementation.  The map and tabula-
tion below show such a plan for urban corridors in 
Nairobi (iRAP, 2009).  Subsequent more detailed 
assessment helps direct spend. 

While external donor contributions can be used as a 
catalyst to implement road safety initiatives, secure 
and sustainable financing should be generated do-
mestically. 

Investing in proven programmes and maintaining safe roads

Figure 11: Star Rating roads for safety (iRAP, 
2009)
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Governments play an important role in identifying 
innovative ways of securing stable flow of financing 
such as road user fees and private sector funding.  A 
significant budget for financing road safety engi-
neering measures should be ring-fenced from the 
funding source used for road construction, upgrad-
ing and maintenance.

The Commission for Global Road Safety (2008) has 
supported a World Bank-inspired proposal that all 
internationally funded road infrastructure projects 
in middle and low-income countries should include 
a minimum 10 per cent road safety component, to 
ensure road safety is properly integrated into project 
design and implementation, and to enable safe man-
agement of new and rehabilitated roads.

Smart investment in roads delivers economic ben-
efits throughout a society.  Better roads help busi-
nesses through faster transit times and lower trans-
portation costs.  They help students get to school 
and parents get to work.  Investments that improve 
safety of roads are investment in a healthy future.  
There are other cross-sectoral benefits, mainly, but 
not exclusively seen in good design of local roads – 
public space and the benefits that good design and 
investment can have on this and the road network’s 
ability to stimulate pedestrians and provide health 
benefits though limiting obesity through non-activ-
ity. 

The World Bank launched the Global Road Safety 
Facility in 2005 as a dedicated funding mechanism 
to support initiatives aimed at reducing deaths and 
injuries in low- and middle-income countries.  The 
facility is supported by FIA Foundation, the Gov-
ernment of the Netherlands, the Government of 
Sweden, and the World Bank’s Development Grant 
Facility.  The World Bank is providing $35 million 
in financing for its first project, strictly dedicated to 
road safety in Vietnam.

In 2006 the Commission for Global Road Safety 
in its report called for a ten year $300 million ac-
tion plan to invest in capacity building in road in-
jury prevention in low- and middle-income coun-
tries.  The Commission suggested that governments 
could contribute $200 million with other sources 
contributing the remaining $100 million.  In 2009 
Bloomberg Philanthropies became the first major 
donor to global road safety with a five year, $125 
million investment in a ‘Road Safety in 10 coun-
tries’ project.  Some of this investment is directed to 
safe road infrastructure assessment.

The Commission for Global Road Safety has also 
recommended that major bilateral and multilat-
eral donors commit at least 10 percent of the cost 
of their road investment projects in those countries 
to safety rating, assessment and design.  There has 
been some progress in reaching this goal, as interna-

Figure 12: Nairobi road safety investment programme (iRAP, 2009)

Countermeasure type Sites / length
Estimated cost                          

(20 years)

Killed and serious               
injuries saved                           

(20 years)

Value of safety benefit                                
(20 years)    

Cost per                                       
KSI saved

     Pedestrian Facilities 127 sites $3.5m 10,300 $246m $748

    Shoulder widening 68km $1.9m 4,200 $100m $456

     Roadside Safety - Barriers 26km $2.0m 1,400 $34m $1384

     Additional lane 6km $1.3m 900 $22m $1376

     Delineation 44km $0.6m 500 $12m $397

     Road Surface Upgrade 11km $0.3m 300 $8m $539

     Regulate roadside commercial activity 6km $0.1m 300 $7m $233

     Parking improvements 6km $0.1m 300 $7m $278

     Intersection - roundabout 6 sites $0.2m 200 $4m $1084

     Duplication 1km $0.3m 100 $4m $1284

tional organisations such as the Multilateral Devel-
opment Banks and UN regional commissions are 
now giving greater attention to road infrastructure 
safety issues.  Indeed, the 2009 joint statement by 
the World Bank and six leading multilateral de-
velopment banks: A Shared Approach to Manag-
ing Road Safety accepts that road safety must be a 
higher priority for the banks’ multi-billion dollar 
roads portfolios and a process is now underway to 
harmonise procedures and improve road safety out-
comes.  According to the Commission these donor 
resources are needed as a catalyst to implement road 
safety programmes that will become self-sustaining 
over the long period. 

Maintenance of safe road infrastructure

Roads are a significant asset of all governments.  
They are also subject to significant use and dete-
rioration over time and require adequate funding 
devoted to maintenance.  Poor maintenance can 
create new hazards that can influence crash occur-
rence or severity.  Good maintenance is a life-saving 
measure in its own right.  

Maintenance must focus on keeping the road safe 
and serviceable and ensure that the intended pur-
pose and design of the road is maintained.  Main-
tenance programs can also enable incremental im-
provements in safety levels through simple low-cost 
attention to pavement condition, barriers, signs 
and line-marking, sight-distance and visibility con-
straints and road debris.

Road safety engineers should not miss the oppor-
tunities that maintenance programmes may pro-
vide.  In some places maintenance programmes have 
budgets tenfold that of safety.  Fine-tuning mainte-
nance programmes to take greater account of safe-
ty, or to act in synergy with safety, can deliver far 
greater safety benefits than would ever be generated 
from safety budgets alone.  This can cover a variety 
of targeted crash types.  A good example is the in-
clusion of an adequate road shoulder – sometimes 
done to preserve the road asset by reducing “edge-
break”; repairing the edge of carriageway in this way 
can also reduce casualty crashes by 30%.
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Setting and managing targets

Strong institutional frameworks for road safety 
are required to achieve sustained reductions in 
road death and injuries.  The road safety manage-
ment system implemented must include a results 
focus and cover issues related to coordination of 
stakeholders, legislation, funding and resource al-
location, promotion, monitoring and evaluation, 
research and knowledge transfer (Bliss and Breen, 
2009) – see figure below.
 
The Safe System covers the “planning, design, oper-
ation and use” of the road network.  This is achieved 
by:  

•	 safety design standards and rules for the dif-
ferent road categories and functions, including 

separate consideration of urban and interurban 
roads 

•	 the means to assure compliance with these rules 

•	 methods to measure and rate the overall level of 
safety being achieved.

and, related specifically to detailed assessment:

•	 PIARC recommends that Road Safety Audits 
should be undertaken in the design phases of a 
project to eliminate safety deficiencies before 
they are built (see Appendix).

•	 Road Safety Inspections should be undertaken 
on existing roads in the post-construction phase 
and regularly to detect the existing safety defi-
ciencies. They do not necessarily rely on crash 

Building a strong safety culture and institutions

Road safety maturity reflects how much politicians see road deaths as a priority, how well the professions 
are trained and supported, and how much the population is engaged with these issues and will support and 
comply with what is required of them

Figure 13: The road safety management system

data but will also be the tool for analysing haz-
ardous road sections. 

Safe System implementation

How the Safe System is implemented will vary enor-
mously from country to country, dependent upon 
the “road safety maturity” of a country and the re-
sources in this pyramid that it is able to apply.  This 
maturity is loosely the extent to which politicians 
see road deaths as a priority, how well the profes-
sions are trained and geared up, and how much the 
population is engaged with these issues and will 
support and comply with what is required of them.

Targets

Many countries have set targets for death reduction, 
often over a period of up to 10 years.  In Europe, 
the target has been a reduction of fatalities by half.  
The OECD (2008) has published recommenda-
tions for achieving government commitment at the 

highest levels in order to achieve these targets. The 
stated global objective or vision of the UN Decade 
of Action for Road Safety 2011-2020 is to stabilise 
and then reduce global road deaths, and the UN 
encourages national governments to establish tar-
gets to support this international aspiration.  Those 
countries that have set quantified road safety targets 
have much greater success in delivering safety out-
comes (OECD, 2002).

Sub-targets may be related specifically to infrastruc-
ture and other measures (eg Wegman and Aarts 
(2006), iRAP (2008)) as performance indicators.  
These could target a percentage of the high volume 
roads in a country that meet a high safety rating, or 
are adequately protected by appropriate barriers. In 
urban areas it could be the percentage of local access 
roads with a 30 km/h speed limit.   

Capacity-building and knowledge transfer

The creation and sharing of knowledge on how to 
manage, design, build and maintain safe road sys-
tems must be a high priority.  This must be under-

Figure 14:  Celebrating success by showing risk reduction across the network from one 3-year period to 
the next (Road Safety Foundation, 2008)
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taken at a global, regional and country level.  The 
solutions for safe road infrastructure and safe road 
systems are ready to implement; they just need to 
be resourced and provided with the capacity to 
deliver the programmes developed locally within 
each country.  Initiatives such as the Good Prac-
tice Guides for Speed Management, Drinking and 
Driving, Helmets, Seat-Belts and Child Restraints 
and this Policy Framework Guide for Safe Road 
Infrastructure provides a starting point for this im-
portant component of global action to reduce road 
death and injury. These documents and many oth-
er resources are available via the global Transport 
Knowledge Partnership (gTKP), which is currently 
the most comprehensive (and free) online knowl-
edge library where information, knowledge, best 
practice as well as relevant links can be found (www.
gtkp.com).

Measure progress and celebrate success 

The collection of data to measure progress against 
targets and to evaluate the effectiveness of treat-
ments and interventions is essential.  This research 
and reporting will provide a measure of perform-
ance over time and allow relevant stakeholders to 
focus on high-return initiatives and modify under-
performing strategies.  

In the United Kingdom for example, EuroRAP 
used Risk Maps to demonstrate that the govern-
ment had achieved a significant reduction in high-
risk primary route roads between 1997 and 2006 
(see Figure 11 below). 

Where good crash data are not available, other 
measures of injury risk may be used as proxies.  New 
initiatives in road safety can be tested and imple-
mented where appropriate.  Success can be shared 
and used to help support further investment to re-
duce death and injury.
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Roads are a crucial contributor to many of life’s es-
sential activities and to social and economic develop-
ment.  In many countries, lack of a road means that 
large parts of the population do not have access to the 
outside world.

Many existing roads and many built as new are un-
safe.  Road deaths and injuries are unaffordable and 
in places where the support for those at the margins 
of society is often limited, they have particularly dev-
astating consequences.  There are ways of improving 
infrastructure safety in a systematic and durable way.

A key part of improving infrastructure will be to use a 
holistic approach, whereby the needs and the risks for 
all road users are closely examined and taken into ac-
count. Depending on the local situation, this could in-
clude strong development control discouraging linear 
settlements, good access control when development 
control has failed, separating fast moving traffic from 
vulnerable road users wherever appropriate, or reduc-
ing speed of the motorised traffic.  For the major roads 
considered in this report, this includes providing for 
the primary function of the road as part of a network 
and considering the interface with life alongside the 
road – where people live, shop, play, meet and talk.   

Making road infrastructure durably safe is cost-effec-
tive and yields extraordinarily good rates of return.  
Several studies have shown that the benefits of infra-
structure investment are likely to be as good as or bet-
ter than other approaches to crash reduction.

There are proven models that demonstrate the ben-
efits of crash reduction work – first year rates of re-
turn on investment in excess of 300 per cent can be 
achieved with the implementation of dependable 
low-cost measures.

High-performing countries such as Sweden provide 
examples of what can be achieved through adopting a 
structured Safe System approach to safety based upon 
the tolerance of the human body.  

There are proven methods to be used in identifying, 
assessing and treating road networks.  They show how 
to prioritise action across road networks and how to 

engage with those who are responsible.  Managing 
kinetic energy in road design is the fundamental is-
sue.  Five main crash types account for the majority of 
deaths and serious injuries. 

Human factors interact with the road and vehicle 
and determine the likelihood of crashes.  Road design 
should not surprise or overwhelm the driver; road hi-
erarchies should be reinforced so that through prob-
lems of through-traffic mixing with local traffic are 
minimised.  Where there is likely to be pedestrian and 
other vulnerable road-use activity, the needs of these 
road users should be respected and provided for with 
appropriate speed limits and facilities.

Road injury interventions may be carried out in a 
reactive or proactive manner.  They can be assessed 
and implemented at a variety of levels, from single-
sites to entire road networks.  Examples are apparent 
throughout the world.

Funding and resource allocation is the best possible 
indicator of a country’s aspiration to achieve a reduc-
tion of road deaths.  The recommendation is that a 
minimum of 10 per cent of road spending is devoted 
to road safety.

Appreciation of the role of institutional management 
functions in improving road safety is as important as 
knowing which potential road safety interventions 
exist and how to implement them.

Setting death-reduction targets, and engaging with 
those who will adopt them, is a fundamental part of 
this exercise.

Recording dependable information about crash in-
juries is crucial to forward planning although there 
are ways of estimating casualties and casualty savings 
where this information is not complete or available.

The United Nations has proclaimed a ‘Decade of 
Action for Road Safety 2011-2020’, with the stated 
objective of stabilising and then beginning to reduce 
global road deaths. Safe road infrastructure has a vital 
role to play in helping to achieve this ambitious and 
essential vision.  

Conclusions
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*For context on Road Safety Audit and Road Safety Inspection see page 10 – “Investing in proven pro-
grammes and maintaining safe roads” and page 12 “Building a strong safety culture and institutions”.

Appendix – the process of Road Safety Audit and Road Safety Inspection 
(PIARC)* 
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