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Forewords 

Dear reader, it is disheartening to consider how far we are from cutting the rise in road fatalities, 
as revealed by the most recent WHO status report on road safety, despite being quite aware of the 
tools at our disposal, as demonstrated by the relative success of countries like Sweden, Norway, 
the UK, and the Netherlands.

Is the lack of progress due to a lack of funds, vehicle safety standards, enforcement, political com-
mitment, or something else – and is the present situation of stagnation inescapable?

The authors of this report believe that what may be lacking to mobilize fully, both public and private 
stakeholders, is a convincing narrative for what to achieve and how to get there and what decisions 
to take in the intermediate steps to ensure progress.

This report serves as a review of the state of the art of the methods and frameworks used in road 
safety strategy and policy work today. It is meant as a pre-cursor to a larger effort aiming to create 
a robust model of road safety progress, which will allow the definition of possible scenarios for how 
to reach regional and global road safety targets.

I wish to express a particular thanks to Prof. Dr Jac Wismans for  
shouldering the role of main author in such a prodigious manner.

I hope you will find this report useful in your work.

Even though a lot of effort has been spent, and many steps forward have been taken over the years, 
this report shows that there is still a lot of work ahead of us if we want to fulfil the goals set both on 
a global scale and regionally and nationally. 

As a national research centre for vehicle and traffic safety, the work on this report has given us 
an opportunity to delve deeper into certain aspects than we often do, especially in terms of policy 
issues and deployment of legislation and other means of influencing behaviour, vehicle features, 
and infrastructure. This, combined with the latest research results from national and international 
projects should provide a solid foundation for the next step of this project. At SAFER we are happy 
to be part of this endeavour and hope that you as a reader find a lot of useful information and also 
get inspiration for future common work in this area. 

Peter Kronberg 
Safety Director 

Volvo Group

Magnus Granström 
Director, SAFER



Executive Summary

The objective of this study is to establish a foundation for development of future scenarios that 
can help implement and identify true road safety improvements. It contains a state-of-the-art review 
of available papers and reports dealing with:

•	 future regional and global road safety plans 
•	 prediction models and information for the development of future road safety scenarios

In Chapter 2 an overview of general global trends in our society is given, focusing on the use of 
scenarios to predict future trends as function of measures taken. It is shown that the use of scenario 
modelling is quite common in transport energy forecasts, but in the field of road safety, scientifically 
based road safety forecasts are rare.   

The global road safety problem is briefly reviewed in Chapter 3. In 2016 worldwide around 1.35 
million people died due to road accidents and this number is still increasing. Vulnerable Road Us-
ers (pedestrians, cyclists and motor cyclists combined) are particularly at risk. More than half of 
all global fatalities are in Asia and almost 20% in Africa. The number of road fatalities per 100.000 
inhabitants is much higher in some parts of the world than in Europe. Fatalities are just the top of 
the iceberg: in 2010 almost 80 million persons needed medical care due to a road accident, of which 
more than 9 million were requiring hospital admission.

Road safety plans on a global and regional level are summarized in Chapter 4, including the UN 
Decade of Action for Road Safety (2011-2020) and the adoption of the sustainable development 
goals (SDGs) by the United Nations in 2015, with the target to reduce, by 2020, half of the number 
of global deaths and injuries from road traffic accidents. In the meantime, this target has appeared 
to be much too ambitious. Most regions and countries in the world have adopted similar targets as 
the SDG target 3.6. Chapter 4 includes an overview of the status of implementation of road safety 
measures in Africa and Asia and shows that there is a lack of good accident data in many developing 
countries.

The key part of this report is Chapter 5, that summarizes prediction models and other sources 
that can help to develop future scenarios of countermeasures to more effectively improve the road 
safety situation in a country. The reviewed sources contain a lot of useful information and elements 
that can be used for the development of future road safety scenarios, but none of them offer in their 
current status an integrated, unique and ready to use framework/methodology for such scenario 
development. It is recommended that some of the prediction models like the SafetyCube DSS and 
SafeFITS, are analysed in more detail in order to assess their appropriateness as a basis for a fu-
ture framework/methodology for the development of road safety scenarios.
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1 Introduction 

The objective of this study is to perform a state-of-the-art review of available papers and 
reports dealing with  

1) future regional and global road safety plans and  
2) prediction models and other tools and data  

for the development of future road safety scenarios for the whole safety system 
(infrastructure, vehicles, human behaviour, policy etc.) as well as different geographical 
and/or economical regions.  

This report is organised in 6 Chapters. In Chapter 2, first some global trends in the next 20-
30 years in our society will be discussed with the focus on transport and mobility, followed in 
Chapter 3 by a y short summary of the global road safety problem. Chapter 4 deals with 
future road safety plans on a global and regional level and Chapter 5 with prediction models 
and other tools and data that can help developing future road safety scenarios. The 
conclusions of this study are presented in Chapter 6 together with suggestions for next steps.  
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2 Global trends until 2050  

The key drivers for the growing demand for transportation are population growth and 
increase in income per person (economic growth). The world population is projected to 
increase from 7.6 billion in 2017, to 8.6 billion in 2030, 9.8 billion in 2050 and 11.2 billion in 
2100 according to the 2017 Revision of UN World Population Prospects [1]. The world 
economy is expected to almost double over the next 20 years, where a large part of the 
expected growth is taken place in emerging economies [2]. Africa accounts for almost half of 
the increase in the world population till 2035 [2]. 

Other important trends are: 

• an aging population 
• increasing urbanization and congested megacities 
• increase in motorization in low- and middle-income countries 
• climate change and due to this the urgent need to reduce CO2 and emissions due to 

transportation 
• many new technology developments including vehicle automation 
• government policy to promote more liveable cities.  

Through scenario modelling several organisations have made predictions for future transport 
demand, vehicle mix and transport energy usage. Figure 1 shows predictions from the World 
Energy Council for transport energy demand for Light Duty Vehicles (LDV’s) and the 
predicted changes in technology mix of LDV’s until 2050, according to 2 scenarios: the so-
called Freeway and Tollway scenarios. The “Freeway” scenario describes a world where 
pure market forces prevail (open global competition) and the “Tollway” scenario a more 
regulated world where governments regulate markets to promote technology and 
infrastructure developments among others aimed to minimize climate change. In the Tollway 
scenario the energy demand after some initial increase returns to a 2005 level, whereas in 
the Freeway scenario the energy demand almost increases by 70% from 2005-2050. The 
share of Gasoline and Diesel engines has decreased significantly in the Tollway scenario in 
favour of Electric, Hybrid and Fuel cell vehicles [3].  

According to the International Energy Agency (IEA) - Global EV Outlook 2018 [4] in 2017 
more than 1 million electric cars were sold worldwide, of which 50% in China [4]. Also for 
other transport modes electrification is developing rapidly. In 2017, sales of electric buses 
were estimated about 100 000 and sales of two-wheelers (mainly e-bikes) at 30 million [4]. 
Figure 2 shows predictions for the global growth in electric vehicles till 2030 according to 2 
scenarios: The New Policies Scenario and the EV30@30 Scenario for different types of 
vehicles (excluding electrified 2-3 wheelers) [4]. In the New Policies Scenario, which is 
business as usual, but taking existing and announced policies into account, the number of 
electric vehicles on the road reaches more than 125 million by 2030. In the EV30@30 
scenario with higher policy ambitions to meet the climate goals and other sustainable targets, 
the number of EV’s on the road reaches more than 220 million.  
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Figure 1: Predictions for global energy demand for LDV’s and Technology mix until 2050 
according to two scenarios: the FREEWAY scenario (above) and the TOLLWAY scenario 
(below) [3] 

 

Figure 2: Predictions for global EVs on the market from 2017-2030 according to two scenarios:  
The New Policies and EV30@30 scenarios [4] 
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An impact analysis [5] conducted for the 2011 EC White Paper “Roadmap to a Single 
European Transport Area”, studies the effect of 4 different scenario’s (policy options) on the 
energy demand in transport in Europe till 2050: 

• Policy Option 1: the baseline scenario (continuation of current trends) 
• Policy Option 2 relying on managing mobility and on carbon pricing 
• Policy Option 3 designed to show the effect of policies that emphasise the rapid 

deployment of new powertrains, by imposing very stringent CO2 standards on new 
vehicles 

• Policy option 4: an intermediate scenario between option 2 and 3. 

In Option 1 the total energy demand after 2015 is about the same, whereas Option 2 results 
in the largest decrease in total energy demand in European transport. In this scenario 
modelling also, the effect on accidents was studies, which will be shown in Chapter 4.4.  

 

Figure 3: Final energy demand in European transport for four different policy options [5] 
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3 The global road safety problem 

The World Health Organization [6b] estimated that in 2016 worldwide around 1.35 million 
people yearly died due to road accidents and this number is increasing (see Figure 4). The 
number of deaths per 100.00 population is slightly decreasing in this period. The number of 
road traffic injuries is increasing in low- and middle-income countries, while it is stabilizing or 
decreasing in many high-income countries [7]. This tragedy affects in particular persons that 
are economically active, creating important losses in their families. 

Fatalities due to road accidents are just the tip of the iceberg. Non-fatal injuries are much 
more difficult to record and measure than fatal injuries, also in high-income countries. The 
reasons for this include difficulties in defining the severity of injuries and availability of good 
hospital data linked to police data [6a] [7] [8]. This is particularly true for pedestrians and 
cyclist injuries that in many cases are not reported. 

 

Figure 4: Number of global road traffic fatalities from 2000-2016 [6b] 

Data presented in 2014 by the Global Road Safety Facility at the World [7] which are based 
on the Global Burden of Diseases, Injuries, and Risk Factors Study 2010 (“GBD 2010”), 
represent the first attempt to quantify data on non-fatal injury on a global level. For the year 
2010, the number of injured persons worldwide due to road accidents was estimated to be 
78.2 million persons needing medical care of which 9.2 million were requiring a hospital 
admission. These hospital admissions were defined as “injuries that would have required at 
least an overnight hospital stay if adequate access to medical care had been available to the 
victims”. The number of injuries is higher and more precise than the 50 million injuries 
reported by the WHO in the 2015 global status report on road safety[6a]. 

Figure 5 shows the global distribution of road fatalities in 2013 over various parts of the world 
(based on data in [9]). More than halve of all global fatalities are in Asia and almost 20% in 
Africa.  
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Figure 6 shows the number of road fatalities per 100.000 inhabitants in different parts of the 
world [6b]. In Africa this number is 2-3 times higher than in Europe and for South-East Asia 
this is a factor 2 higher.  

Figure 7 shows the distribution by region and type of road user of death in road crashes in 
2010 [7]. The proportion of vulnerable road users (pedestrians, pedal cyclists and motor 
cyclists) shows large variations between regions. Where it is less than 50% in Western 
Europe it can be up to 70% in some regions in Sub-Saharan Africa and Asia.  

Concerning accident data it should be noted that there is a large problem of underreporting. 
Both WHO [6a] and IHME/World Bank [9] estimates for the number of fatalities are 
exceeding the official country statistics indicating underreporting in many countries. In 
particular in sub-Saharan Africa and in Asia the difference between the two sources appears 
to be large, for instance a factor 4 in China and more than a factor 6 in Western Sub-
Saharan Africa. 

 

Figure 5: Global distribution of road fatalities in 2010 over various parts of the world [9]  

 

Figure 6: Number of road fatalities per 100.000 capita in different parts of the world [6b] 
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Figure 7: Distribution by region and type of road user of death in road crashes in 2010 [7] 
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4 Road Safety plans, scenarios and targets. 

This chapter deals with road safety plans, scenarios and targets on a global and regional 
level. The literature review carried out as part of this pre-study showed that the number of 
scenarios used in road safety plans is rather limited. The best example on a global level are 
the 2 scenarios used in the 2011-2020 Decade of Action for Road Safety, which will be 
introduced in the next section. The Sustainable Development Goals (SDG), adopted in 2015, 
resulted in a more ambitious target compared to the Decade of Action target and will be 
discussed in section 4.2. How to achieve the SDG’s on a global level will be discussed in 
section 4.3. The remaining sections deal with regional plans and scenarios for road safety 
and implementation of these plans. The regions to be discussed are Europe, the USA, Asia 
and the Pacific and Africa.  

4.1 Plan for the Decade of Action 

The most well-known future road safety scenario is the one used in the Plan for the 2011-
2020 Decade of Action for Road Safety shown in figure 8. The Decade of Action was initiated 
by the United Nations General Assembly resolution 64/255 of March 2010.  Main objective of 
the Plan was to stabilize global road accident fatalities until 2020 and then reducing the 
forecasted levels of global road fatalities by increasing road safety improvement activities at 
national, regional, and global levels [10]. Fig. 8 illustrates the two road safety scenarios used 
in the Plan. If no measures would be taken the number of road fatalities would globally 
increase to 1.9 million (red line) till 2020 and if the measures included in the Plan for the 
Decade of Action would be implemented, the number of road fatalities are predicted to 
decrease to 900.000 (blue line).  

The basis of the measures proposed in the Plan was defined by the Commission for Global 
Road safety 2008 [11], resulting in a framework of 5 pillars summarized in table 1. Within the 
Plan special emphasis was put on 5 risk factors within pillar 4 (Safe Road Users): speed, 
drunk–driving, not wearing motorcycle helmets, not wearing seat-belts and not using child 
restraints in cars.  

 

Figure 8: Example of two Road safety scenarios in the Plan for the 2011-2020 Decade of Action 
for Road safety [10]. 
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Table 1: Summary of important actions within the 5 pillars of the Global Plan for the Decade of 
Action for Road Safety [10]. 

Pillars Important activities 

1: Road safety 
management 

• establishment of a national lead agency 
• establishment of a national road safety plan with safety targets and budgets 
• setting-up monitoring systems for accident data and other indicators of safety improvement. 

2: Safer roads 
and mobility 

• elimination of high-risk roads by 2020 
• safety impact assessments as part of all planning and development decisions 
• speed management and speed sensitive design of the road network 
• ensuring work zone safety 
• set minimum safety ratings for new road investments that ensure the safety needs of all 
road users 
• encouragement of education and R&D in the field of safe road infrastructure 

3: Safe 
vehicles 

• implementation of UN vehicle safety regulations and New Car Assessment Programmes 
(NCAPs), recommendations for inclusion of technologies such as ESC and ABS. 
• discouragement of import and export of new or used cars that have inferior safety levels 
• increased research into safety technologies designed to reduce risks to vulnerable road 
users 
• encouragement of managers of governments and private sector fleets to purchase vehicles 
that offer advanced safety technologies and high levels of occupant protection 

4: Safe road 
users 

• implementation (if not done yet) and enforcement of laws and/or standards concerning the 
five risk factors speed, drunk-driving, and the usage of helmet, seatbelts and child restraints, 
combined with public awareness/education concerning these risk factors.  
• introduction of policies and practices to reduce work-related road traffic injuries in the 
public, private and informal sectors 
• establishment of Graduated Driver Licensing systems for novice drivers. 

5: Post-crash 
response 

• the implementation of a single countrywide telephone number for emergencies 
• development of hospital trauma care systems 
• early rehabilitation and support to injured patients 
• encouragement of research and development into improving post-crash response. 

4.2 Sustainable Development Goals 

In 2015 the United Nations General Assembly adopted “Transforming our World: The 2030 
Agenda for Sustainable Development” [12]. In this Agenda, Road safety is explicitly 
addressed in two of the Sustainable Development Goals (SDG’s), namely Goal 3 with target 
3.6 and Goal 11 with target 11.2, see table 2.  

Table 2: Road Safety Goals and Target in the SDG’s 

Goals  Targets 
3:  ensure healthy lives and promote well-
being for all at all ages 

3.6: by 2020, halve the number of global deaths and injuries from 
road traffic accidents. 

11: make cities and human settlements 
inclusive, safe, resilient, and sustainable 

11.2: by 2030, provide access to safe, affordable, accessible, and 
sustainable transport systems for all, improving road safety, 
notably by expanding public transport, with special attention to the 
needs of those in vulnerable situations, women and children, 
persons with disabilities and older persons. 

These two goals are a strong mandate for action to promote road safety. In particular, the 
ambitious target for 50% reductions of both road crash fatalities and injuries is a significant 
challenge to all governments and other stakeholders worldwide. Figure 9 illustrates this new 
target together with the 2 scenarios in the Plan for the Decade of Action. This SDG target 
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The method has been applied using the in-depth Strada database, for example, to study AEB 
effect [44] and the effectiveness of EuroNCAP pedestrian regulation [45].  

In a later study from this research group, rather than a structural method, a statistical 
approach was used to predict the effect of several interventions for the prediction of future 
fatalities and injuries in crashes in Sweden in 2020 and 2030 [46]. It was shown that the 
planned actions in Sweden mainly address car occupants, but they are insufficient to protect 
vulnerable road users.  

5.4 Regulatory Impact Analysis (RIA)  
Regulatory Impact Analysis (RIA) is a process of systematically identifying and assessing the 
expected effects of regulatory proposals and setting priorities for road safety interventions. 
The general methodology is described in an OECD Handbook [47]. The various steps in the 
RIA process are summarized in table 12. 

Table 12: Steps in the RIA process [47] 

 
Many countries have introduced some kind of RIA process within their regulatory 
development process. For example, in the EU it was introduced in 2002. 

An important step in the RIA process is Step 4: Cost-Benefit-Analysis (CBA) of the measures 
under consideration. OECD distinguishes 8 steps in a CBA, as is shown in table 13 [47].  

Concerning the costs due to an accident usually 5 cost categories can be distinguished: 
medical costs, administrative costs, property damage costs, production lost and human costs 
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(like suffering and pain). Human costs represent often the largest cost category and are the 
most difficult one to determine. For an overview of the cost categories and the methods to 
determine human costs, i.e. the human capital, willingness-to-pay and the iRAP rule of 
thumb method, see Wismans et al. [36].   

Table 13: Steps in a Cost-Benefit-Analysis [47] 

 

5.5 Decision Support Systems (DSS) and other tools and information sources 

5.5.1 SafetyCube DSS 
SafetyCube is a European Horizon 2020 project that finished in 2018. One outcome of the 
project is the Decision Support System DSS that aims to provide the European and Global 
road safety community with a user friendly, web-based, interactive decision support Tool. An 
important aim of this tool is to support evidence-based policy making. It provides detailed 
interactive information on a large list of road accident risk factors and related road safety 
countermeasures [48]. The main content of the SafetyCube DSS (see also figure 14) is: 

• road accident risk factors and problems 
• road safety measures 
• best estimate of effectiveness 
• cost-benefit evaluation 
• all related analytic background. 

The April 2018 version of the SafetyCube DSS contains more than 1.250 scientific studies 
with more than 7.500 estimates of risks/measure effects in 4 categories: road user, 
infrastructure, vehicle and post impact care. It also contains 36 cost-benefit analyses. Figure 
15 shows an overview of examples of questions where the SafetyCube DSS may be useful 
to find the answers. 

One tool within the SafetyCube DSS is the he SafetyCube DSS calculator. This tool allows to 
combine information about the effectiveness of a measure (i.e. the percentage of crashes or 
casualties prevented) with the costs of this measure. The calculator contains information of 
crash-costs of European countries and allows to conduct cost benefit analysis and explore 
different options.  

5.5.2 UNECE SafeFITS  
Where the SafetyCube DSS primarily seems to focus on European stakeholders using data 
from European countries, SafeFITS presents itself as a “A macroscopic road safety decision 
making tool to aid stakeholders in developed and developing countries”. SafeFITS is 
developed by the university of Athens within the framework of the “Safe Future Inland 
Transport Systems (SafeFITS)” project of the United Nations Economic Commission for 
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Europe (UNECE) and was financed by the International Road Union (IRU) 
[https://unecetrans.shinyapps.io/safefits]. 

The SafeFITS Tool consists of two background components (figure 16): 

• a database with data on indicators from all layers of the road safety management 
system for 130 countries worldwide 

• a set of statistical models of global causalities 

 

Figure 14: The SafetyCube DSS [48]  

 

Figure 15: Examples of questions to be answered with help of the SafetyCube DSS 

Furthermore, the SafeFITS Tool has modules for (figure 16): 

• Intervention analysis which allow to examine the effects of single interventions at 
national or country cluster level 

• Forecasting analysis which allow the user to define own scenarios of measures (or 
combinations of measures) in a country and obtain medium/long term forecasts of each 
scenario 

• Benchmarking analysis which allow a user to benchmark a country against a group of 
countries (e.g. all countries, countries of similar economic or road safety performance) 
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Figure 16: Components and Modules in SafeFITS 

5.5.3 iRAP Tools 
The International Road Assessment Programme (iRAP), which is a star rating tool for road 
networks, has several resources that may be helpful for the development of future road 
safety scenarios. One of them is the iRAP Road Safety Toolkit which is a web-based tool 
available online [49] for various crash and road user types and contains measures dealing 
with infrastructure, vehicle safety, road user behaviour as well as road safety management. It 
provides information on the causes and prevention of road crashes. The tool is the result of 
collaboration between iRAP, the Global Transport Knowledge Partnership (gTKP) and the 
World Bank Global Road Safety Facility. It is intended to help engineers, planners and policy 
makers to develop safety plans for car occupants, motorcyclists, pedestrians, bicyclists, 
heavy vehicle occupants and public transport users. 

Other resources of iRAP are ViDA [50], which is the central database of iRAP that contains 
results from almost 1,000,000 km of road assessments from around the world and the Big 
Data Tool which contains, among others, for more than 85 countries information on the star 
rating of roads including the distance of these roads and the distance travelled by various 
road users on these roads [51]. This database also contains the business case (cost benefit 
in terms of reduced fatalities and serious injuries) for many countries, if road investments 
would be carried out, such that more than 75% of road users would travel by 2030 on roads 
with a star rating of 3 or higher (on a scale from 1 – 5, where 5 is highest). 

Table 1: The business case for investments in safer roads [52]  
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An example of a business case for investments in road infrastructure was presented in [52]. 
The business case is to improve the 10% highest risk roads in the world to a 3 star or higher 
level. The proposed investments in road infrastructure of almost 681 billion US$ worldwide 
(which is less than 1% of global yearly GDP) would result in a saving of more than 3,6 million 
fatalities in 20 years. The return on investment (Benefit-Cost ratio) was estimated 8 on a 
global level and even higher (11) in LMIC’s, see table 14. In other words, in LMIC’s for every 
dollar invested in road safety infrastructure there would be a return of investment of 11 
dollars in 20 years, due to a reduction in trauma and economic costs. 

5.5.4 Highway Safety Manual (HSM) 
The Highway Safety Manual (HSM) in the USA, published in 2010, presents a variety of 
methods for quantitatively estimating crash frequency or severity at a variety of road 
locations. The manual provides knowledge, techniques, and methodologies to quantify the 
safety-related effects of road and infrastructure design. By using the HSM, crash frequency 
and severity can be estimated. The HSM includes a catalogue of crash modification factors 
(CMFs) for a variety of geometric and operational treatment types. For more details see [53].  

5.5.5 Effectiveness of measures in Low- and Middle-Income Countries (LMICs) 
ICORSI (Independent Council for Road Safety International) organised a Workshop in Paris 
on March 2018 with the focus on road safety in LMICs. For the proceedings of this workshop 
see: [54]. Some findings presented at the workshop mainly based in studies in India: 

• It may not be possible for LMICs to reduce fatality rates below 71 per 100,000 population 
along with high exposure of VRUs, unless there are innovative developments in road 
design and vehicle safety standards, including all vehicle types with special emphasis on 
VRU protection. 

• If all cars in India were similar to those in OECD countries in 2014 and seat belt laws 
were being enforced, 5.000 - 6.000 lives annually would be saved in India. 

• Very different crashworthiness standards (than current NCAP) need to be developed for 
low mass vehicles incapable of operating speeds greater than 50 km/h. Such vehicles 
may be optimal for urban use and could be prohibited for roads with speed limits greater 
than 50 km/h 

• Legislative interventions had the strongest evidence for reduction in crashes and injuries 
while educational interventions had limited effect. 

• Road improvements (paved vs unpaved road) lead to increase in crashes. 
• Measures to change pedestrian behaviour to use pedestrian bridges and underpasses 

failed due to perceived risk and inconvenience and led pedestrians to increase their 
personal risk by creating their own path through the traffic. 

• Highways in LMICs do not appear to have become safer. In India, up-gradation of 
undivided highways into divided highways from 2 lanes to 4 lanes have increased rate of 
traffic fatalities. Pedestrian fatalities form a very small proportion of fatalities in HIC 
highways, whereas many LMICs continue to have 20-40% pedestrian fatalities on 
highways. 

                                                 
1 Some countries in Europe have fatality rates around 3 per 100.000  
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6 Conclusions and recommendations 

The objective of this study was to perform a state-of-the-art review of 1) regional and global 
road safety plans and 2) prediction models and other tools and data for the development of 
future road safety scenarios, dealing with the whole safety system (infrastructure, vehicles, 
human behaviour, policy etc.) as well as different geographical and/or economical regions. 

This study started in Chapter 2 with an overview of general global trends in our society and 
the use of scenarios to predict future trends as function of measures taken. It could be seen 
that the use of scenario modelling is quite common in transport energy forecasts, in contrast 
to the field of road safety were scientifically based road safety forecasts are rare.    

Chapter 3 dealt with the current global road safety problem and it was shown using estimates 
from the World Health Organisation, that in 2016 worldwide around 1.35 million people yearly 
die due to road accidents and that this number is increasing. Vulnerable Road Users (VRU’s: 
pedestrians, cyclists and motor cyclists combined) are particularly at risk. The number of 
road traffic injuries is increasing in low- and middle-income countries, while it is stabilizing or 
decreasing in many high-income countries. More than halve of all global fatalities are in Asia 
and almost 20% in Africa. There are large differences in the number of road fatalities per 
100.000 inhabitants in different parts of the world. In some parts of Africa this number is 3-4 
times higher than in Western Europe and for Asia and Latin America this is a factor 2-2.5 
higher than in Europe. Fatalities are just the top of the iceberg. In 2010 almost 80 million 
persons needed medical care due to a road accident, of which more than 9 million were 
requiring hospital admission. 

Chapter 4 dealt with road safety plans on a global and regional level. Important milestones in 
the field of road safety are the establishment in 2011 of the UN Decade of Action for Road 
Safety (2011-2020) with a goal to stabilize and reduce the predicted levels of road traffic 
fatalities around the world and in 2015 the adoption of the sustainable development goals 
(SDGs) with the important road safety related target SDG 3.6: “By 2020, halve the number of 
global deaths and injuries from road traffic accidents”. Several studies in the meantime have 
indicated that this goal is too ambitious.  

In Chapter 4 also an overview of regional plan was given in Europe, the USA, Asia and 
Africa. Most regions and countries have adopted similar targets as the SDG target 3.6, with 
as a remarkable exception the USA, where in the governmental plans no quantitative targets 
for reduction of road safety fatalities and injuries have been explicitly specified in the 
documents that were reviewed.  

Furthermore Chapter 4 includes an overview of the status of implementation of road safety 
measures in Africa and Asia by means of a Dashboard of road safety measures. Most 
developed countries have introduced a vision how to reduce the road safety problem, like the 
vision zero or safe system approach, but in several developing countries this is not the case 
yet. There is a lack of good accident data in many developing countries and methods to 
monitor the progress and effect of measures taken. 

The most important part of this report is Chapter 5, that summarizes prediction models and 
other tools, methods and information that can help to develop future scenarios of 
countermeasures to improve the road safety situation a country. Table 15 shows an overview 
of the available information in this Chapter, with among others the applicability of the 
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information for the five pillars of road safety and whether the prime focus of the information is 
global or regional (Europe, USA or LMICs).   

Table 16 Overview of Information in Chapter 5 concerning coverage of pillars and regions.  

  
The reviewed sources contain a lot of useful information and elements that can be used for 
the development of future road safety scenario’s, but none of them offer in their current 
status an integrated, unique and ready to use framework/methodology to develop such 
scenario’s. It is recommended that some of the prediction models like the SafetyCube DSS 
and SafeFITS, are analysed in more detail in order to assess their appropriateness as a 
basis for a future framework/methodology for the development of road safety scenarios. 



32 

 

References 

[1] United Nations, Department of Economic and Social Affairs, Population Division (2017). World 
Population Prospects: The 2017 Revision, Key Findings and Advance Tables. Working Paper No. 
ESA/P/WP/248.  

[2] BP Energy Outlook 2035, February 2017, download from: 
https://www.bp.com/content/dam/bp/pdf/energy-economics/energy-outlook-2017/bp-energy-outlook-
2017.pdf 

[3] WEC Global Transport Scenarios 2050 (2011), World Energy Council, Project Partners: Paul 
Scherrer Institute (PSI), IBM. ISBN: 978-0-946121-14-4 

[4] Global EV Outlook 2018 – Towards cross-modal electrification, OECD/IEA 2018 

[5] Impact Assessment, accompanying document to the WHITE PAPER Roadmap to a Single 
European Transport Area – Towards a competitive and resource efficient transport system, EC, 
Brussels, 28.3.2011, SEC (2011) 358 final. 

[6a] Global status report on road safety 2015, World Health Organization, WHO Geneva, ISBN 
9789241565066. 

[6b] Global status report on road safety 2018. Geneva: World Health Organization; 2018. Licence: CC 
BYNC-SA 3.0 IGO. 

[7] Transport for Health: The Global Burden of Disease from Motorized Road Transport. Seattle, WA: 
IHME; Washington, DC: The World Bank, 2014. 

[8] Reporting on serious road traffic casualties: combining and using different data sources to improve 
understanding of non-fatal road traffic crashes. Organisation for Economic Co-operation and 
Development OECD / International Transport Forum ITF / International Traffic Safety Data and 
Analysis Group IRTAD, Paris, 2011.  

[9] J Wismans, I Skogsmo), A Nilsson-Ehle, A. Lie, M Thynell, G Lindberg, “Road safety implications 
and opportunities for regions under increasing motorization”, 17th International Conference Road 
Safety on Five Continents (RS5C 2016), Rio de Janeiro, Brazil, 17-19 May 2016 

[10] WHO 2011, Global Plan for the Decade of Action for Road Safety, 2011–2020. Geneva, World 
Health Organization, 2011. Available at:  
www.who.int/roadsafety/decade_of_action/plan/plan_english.pdf. 

[11] Make Roads Safe - a decade of action for road safety, Commission for Global Road Safety, 2009 

[12] Transforming our world: the 2030 agenda for sustainable development, A/RES/70/1, General 
Assembly, 21 Oct. 2015 

 [13] Perkins, S., Implementing the safe system and analytical capacity building. Presentation at 
ICoRSI, International Symposium Road Safety Around the World: Future Concerns, 19 March 2018, 
Paris. Independent, Council for Road Safety International, www.icorsi.org/icorsi-pblications. 

[14] Keynote Speech by HRH Prince Michael of Kent delivered at the Opening Plenary of the 
International Transport Forum’s (ITF) Summit on “Transport Safety and Security”, Leipzig, 23 May 
2018]. 

[15] White Paper for Safe Roads in 2050, Achieving Zero Work-Related Road Deaths Road Safety 
Task Force, Michelin Challenge Bibendum, 2010. 

[16] ISO 39001, Road traffic safety (RTS) management systems - Requirements with guidance for 
use, 2012 

[17] Mobilizing Sustainable Transport for Development, UN 2016, available at: 
https://sustainabledevelopment.un.org/content/documents/2375Mobilizing%20Sustainable%20Transp
ort.pdf. 

[18] Brasilia Declaration, Second Global High-level Conference on Road Safety: Time for Results, 
Brasilia, 18-19 November 2015, available at: 
http://www.who.int/violence_injury_prevention/road_traffic/Brasilia_Declaration/en/ 

https://www.bp.com/content/dam/bp/pdf/energy-economics/energy-outlook-2017/bp-energy-outlook-2017.pdf
https://www.bp.com/content/dam/bp/pdf/energy-economics/energy-outlook-2017/bp-energy-outlook-2017.pdf
http://www.who.int/roadsafety/decade_of_action/plan/plan_english.pdf
http://www.icorsi.org/icorsi-pblications
https://sustainabledevelopment.un.org/content/documents/2375Mobilizing%20Sustainable%20Transport.pdf
https://sustainabledevelopment.un.org/content/documents/2375Mobilizing%20Sustainable%20Transport.pdf
http://www.who.int/violence_injury_prevention/road_traffic/Brasilia_Declaration/en/


33 

 

[19] http://www.who.int/violence_injury_prevention/road_traffic/road-safety-targets/en/ 

[20] Habitat III, new urban agenda, Draft outcome document for adoption in Quito, October 2016, 10 
September 2016 

[21] Available at: https://www.itf-oecd.org/sites/default/files/docs/2018-ministerial-declaration-transport-
safety-security_0.pdf 

[22] Towards a European road safety area: policy orientations on road safety 2011-2020, COM(2010) 
389 final European Commission, Brussels, 20.7.2010 

[23] European road safety action programme halving the number of road accident victims in the 
European union by 2010: a shared responsibility, communication from the Commission, com(2003) 
311 final, Brussels 2003 

[24] White Paper - Roadmap to a Single European Transport Area – Towards a competitive and 
resource efficient transport system, European Commission, COM 144 final, Brussels, 28.3.2011 

[25] Valletta Declaration on Road Safety, 29 March 2017 Valletta 

[26] 'Saving Lives: Boosting Car Safety in the EU, Document COM 787 final version of December 
2016. 

[27] D Hynd, M McCarthy, J Carroll, M Seidl, M Edwards, C Visvikis,, M Tress, N Reed and A Stevens, 
“ Benefit and Feasibility of a Range of New Technologies and Unregulated Measures in the fields of 
Vehicle Occupant Safety and Protection of Vulnerable Road Users”, TRL Final Report for the 
European Commission, March 2015. 

[28] Briefing: 5th EU Road Safety Action Programme 2020-2030, February 2018, European Transport 
Safety Council (ETSC) 

[29] ERTRAC (European Road Transport Research Advisory Council) Research and Innovation 
Roadmaps-Implementation of the ERTRAC Strategic Research Agenda 2010, Safe Road Transport, 
Sept. 2011.  

[30] Road Map 2025 - In Pursuit of Vision Zero”, EuroNCAP, Leuven, Belgium, 2017 

[31] Factsheet Safe Mobility, a Europe that protects, available at: 
https://ec.europa.eu/transport/sites/transport/files/3rd-mobility-pack/3rd-mobility-pack-factsheets-
safety.pdf 

[32] Annex 1: Strategic Action Plan on Road Safety, Europe on the Move, Sustainable Mobility for 
Europe: safe, connected and clean, COM (2018) 293 final, Brussels, 17.5.2018 

[33] Roadway Safety Plan, United States Department of Transportation 

[34] The Road Ahead, National Highway Traffic Safety Administration Strategic Plan 2016—2020 

[35] http://www.towardzerodeaths.org/ 

[36] J Wismans, Selpi, M Thynell, G Lindberg: “Economics of Road Safety – What does it imply under 
the 2030 Agenda for Sustainable Development? 10th Regional Environmentally Sustainable Transport 
(EST) Forum in Asia, 14-16 March 2017 in Vientiane, Lao PDR. 

[37] Improving road safety, Third session Moscow, 5-9 December 2016, Item 3 (h) of the provisional 
agenda, Major issues in transport, E/ESCAP/MCT(3)/9, Sept 2016 

[38] AU - UNECA (2010). African Road Safety Action Plan 2011-2020. African Union - United Nations 
Economic Commission for Africa. 

[39] Assessment of the Action Plan and of Regional instruments, SaferAfrica, Horizon 2020 research 
and innovation programme - Grant agreement No 724029, Final report D3.1, 3rd July 2018 

[40] J Bonneson and J Iva, Theory, Explanation, and Prediction in Road Safety - Promising Directions, 
Transportation Research Circular e-c179, Transportation Research Board (TRB) 2013.  

[41] TØI Handbook of Road safety measures, Oslo. (In Norwegian), 2012 

[42] 
https://ec.europa.eu/transport/road_safety/specialist/knowledge/measures/promising_road_safety_me
asures_based_on_cost_benefit_analyses_en]. 

https://www.itf-oecd.org/sites/default/files/docs/2018-ministerial-declaration-transport-safety-security_0.pdf
https://www.itf-oecd.org/sites/default/files/docs/2018-ministerial-declaration-transport-safety-security_0.pdf
http://www.towardzerodeaths.org/
https://ec.europa.eu/transport/road_safety/specialist/knowledge/measures/promising_road_safety_measures_based_on_cost_benefit_analyses_en
https://ec.europa.eu/transport/road_safety/specialist/knowledge/measures/promising_road_safety_measures_based_on_cost_benefit_analyses_en


34 

 

[43] Strandroth J, Rizzi M, Sternlund S, Johansson R, Kullgren A, Tingvall C. A new method to 
evaluate future impact of vehicle safety technology in Sweden. Stapp Car Crash Journal, volume 56, 
2012. 

[44] Strandroth J, Rizzi M, Kullgren A, Tingvall C. Head-on collisions between passenger cars and 
heavy goods vehicles: Injury risk functions and benefits of Autonomous Emergency Braking. In 
proceedings of the 2012 IRCOBI conference, Dublin, Ireland 

[45] Strandroth J, Sternlund S, Lie A, Tingvall C, Rizzi M, Kullgren A, Ohlin M, Fredriksson R. The 
Correlation between Euro NCAP Pedestrian Test Results and Injury Severity in Real-Life Crashes with 
Pedestrians and Bicyclists. Stapp Car Crash Journal, volume 58, 2014. 

[46] J. Strandroth, P. Nilsson, S. Sternlund, M. Rizzi, M. Krafft, Characteristics of future crashes in 
Sweden – identifying road safety challenges in 2020 and 2030 Ircobi 2016 

[47] Introductory Handbook for Undertaking Regulatory Impact Analysis (RIA), OECD Paris, 2008 

[48] https://www.roadsafety-dss.eu 

[49] http://toolkit.irap.org 

[50] https://vida.irap.org/nl/home 

[51] Vaccines for roads IV, Irap’s big data tool, International Road Assessment Programme (iRAP), 
2018 

[52] Zero Road Deaths and Serious Injuries: Leading a Paradigm Shift to a Safe System, OECD 
Publishing, Paris, (http://dx.doi.org/10.1787/9789282108055-en), ITF 2016. 

[53] An Introduction to the Highway Safety Manual, available at: 
http://www.highwaysafetymanual.org/Documents/HSMP-1.pdf  

[54] https://www.icorsi.org/scientific-papers-international-sym 

 

 
 

https://www.roadsafety-dss.eu/
http://toolkit.irap.org/
https://www.icorsi.org/scientific-papers-international-sym


35 

 

Annex A Dashboard of road safety measures in Asia [36] 

For UNESCAP Road Safety Indicators see [37]. The enforcement levels are rated on a scale from 1-
10 (10 = highest). For Tables and Figures related to indicators 1, 7 and 9, please refer to [36]  
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Annex B Dashboard of Road safety measures in Africa [39] 

For African Action Plan see [38]. The enforcement levels are rated on a scale from 1-10 (10 = 
highest). 
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