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Best Practice for Fewer Road Casualties Worldwide
The figures for Germany sound encouraging: Following an in-

crease in the number of traffic fatalities in 2014 and 2015 
compared with previous years, 2016 once again saw a decrease 
in the number of people killed on our roads. According to the 
Federal Statistical Office, the figure of around 3,200 fatalities 
represents a decline of 7.3% compared with 2015 and is also the 
lowest this figure has been for more than 60 years. Given that 
the total number of accidents recorded by the police has risen 
by more than 3% to 2.6 million and that the total mileage cov-
ered by motor vehicles has once again increased, these figures 
are certainly heartening.

But there are some less pleasing developments, too. In France, 
for example, the number of traffic fatalities in 2016 has, accord-
ing to the Observatoire national interministériel de la sécurité 
routière (ONISR), risen for the third year in succession – even 
if by only 0.2% from 3,461 to 3,469. And in the USA, to give 
another example, the National Safety Council estimated a rise 
in the number of traffic fatalities in 2016 to more than 40,000. 
Back in 2015, the USA saw a 7.5% increase.

Given that every traffic fatality is one too many, improving 
road safety remains one of the greatest challenges our society 
faces – and this applies all the more when you look at the scale 
of the problem not on a country-by-country basis, but globally. 
After all, according to the World Health Organization (WHO), 
around 1.25 million people are killed in road traffic accidents 
every year, all over the world, and this figure has for many years 
stagnated at this high level.

It is more important than ever that we look at ways of coun-
tering these trends efficiently and over the long term in order to 

finally bring about a 
significant improve-
ment in the situation. 
The current DEKRA 
Road Safety Report 
aims to make its own 
contribution here, too. 
Unlike previous re-
ports, this report does 
not focus on a specif-
ic mode of transport 
or road user group. 
Instead, we are focus-
ing on “best practic-
es” – an approach that 
has been applied in 
the study of road safe-
ty for many years now.

We examine three key areas – humans, infrastructure and 
 vehicle technology – to highlight measures that have proven 
successful in certain regions of the world and could potentially 
be applied in other regions, too – provided that the right condi-
tions are in place and the cost-benefit ratio is justifiable. Wher-
ever possible, we back up our “best practice” examples with 
meaningful figures demonstrating that the measures described 
really have resulted in fewer accidents, fatalities and injuries. 
Furthermore, we have once again managed to obtain contri-
butions from renowned national and international experts 
in which they discuss, among other things, road safety mea-
sures, experiences and initiatives in their own countries or in a 
specific  region of the world.

Editorial

Dipl.-Ing. Clemens Klinke, member of the DEKRA SE 
Management Board and head of the DEKRA Automotive 
business unit
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Since 2008, DEKRA has been publishing the annual European Road Safety Report in print-
ed form in several languages. Coinciding with the publication of the DEKRA Road Safety 
Report 2016, the web portal www.dekra-roadsafety.com went online. There you can find 
additional content to the printed report (e.g. in the form of moving images or interactive 
graphics). The portal also covers a range of other topics and DEKRA activities concerning 
road safety. You can make the link from reading the printed version to the web portal by 
scanning the QR codes printed on the relevant pages, using your tablet or smartphone. 

Scan the code using an ordinary QR code reader and you will be taken directly to the 
corresponding content.
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Mobilized for Greater Safety
Germany is more mobile than ever before. Every 

day, we Germans undertake around 280  mil-
lion trips and journeys, covering more than three 
billion kilometers in the process.

One thing is clear: Mobility comes with responsi-
bilities. As motorists, motorcyclists, cyclists and pe-
destrians, we all play our part in what happens on 
the roads every day and, in turn, define how safe our 
roads are. As such, road safety is the responsibility 
of all of us. Thanks to its many years of expertise, its 
road safety campaigns and the millions of vehicle in-
spections it conducts every year, DEKRA plays an in-
dispensable role, for which I am enormously grateful.

We in the government have launched a compre-
hensive road safety program with the clear aim of 
significantly reducing the number of road accidents 
in Germany. And according to our mid-term review, 
we are well on the way to achieving this. The chal-
lenge now is to keep up the good work. To ensure 
this, we are focusing on three key fields of action:

1. Safety through target-group-specific informa-
tion: At the heart of our road safety measures are 
people, which is why we are investing more than 
ever in education and information campaigns like 
“Runter vom Gas” (“Ease off the gas”), which alerts 
people to the dangers of excessive speed, and other 
projects aimed at improving road safety and cutting 
the number of road accidents. With a range of pro-
grams aimed at different age and road user groups 
like “Kind und Verkehr” (children), “sicher mo-
bil” (senior citizens), “Aktion Junge Fahrer” (young 
drivers) and “FahrRad … aber sicher” (cyclists), we 
talk to road users in a language they understand and 
raise their awareness of all aspects of road safety. We 
focus on active education right from the outset, for 
example with the popular Käpt´n Blaubär road safe-
ty guide for the very youngest among us.

2. Safety through state- 
of-the-art infrastructure:   
During this legislative period, 
we have given our infrastruc-
ture a major upgrade and are 
investing record amounts. 
After all, the only safe infra-
structure is state-of-the-art 
infrastructure.

Digitalization offers whole   
new opportunities here. 
To leverage the potential 
of an intelligent and ful-
ly digitalized road network, 
we are already trialling 
the necessary innovations 
on the “Digital Highway Test Track” on the A9 in 
 Bavaria, including in particular new traffic man-
agement concepts and radar sensor systems for 
 real-time communication between vehicles and the  
infrastructure.

3. Safety through advanced vehicle technology: 
Automated driving offers tremendous potential for 
significantly reducing the number of road accidents. 
Today, more than 90% of all accidents can be attribut-
ed to human error. Automated functions will relieve 
drivers of much of the driving workload and signifi-
cantly reduce critical traffic situations. The shift to-
ward automated, networked driving not only con-
stitutes the biggest revolution in mobility since the 
invention of the motor car, but also offers massive 
safety benefits.

I am certain that, together with our strong partners, 
we can realize our vision of greater mobility and fewer 
accidents in the future, too. The DEKRA Road Safety 
Report highlights real-life achievements and is thus an 
invaluable resource. I hope you enjoy reading it!

Greeting

Alexander Dobrindt MdB 
German Federal Minister of Transport and Digital Infrastructure
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Considering that the number of traffic deaths worldwide every year remains, according to the World Health Organization 
(WHO), at around 1.25 million, work aimed at improving road safety is now a global challenge. A “best practice” approach 
could be the key to countering these trends over the long term. Specifically, this means applying measures that, whether in the 
field of vehicle technology, infrastructure or traffic education, have proven successful elsewhere and could potentially serve as 
a particularly effective model for reducing the number of road traffic fatalities and injuries in other regions of the world.

Lead by Example

Whether an accident resulting in fatalities, 
injuries or material damage involves 

cars, trucks, motorized two-wheelers, cyclists 
or pedestrians, the question of the cause(s) in-
evitably arises and, ultimately, of how the ac-
cident could have been avoided in the first 
place. Was it human error such as inattention, 
excessive speed or driving under the influence 
of alcohol? Did one of the vehicles have a seri-
ous technical defect such as worn tires, chas-
sis problems or defective brakes? Did the oth-
erwise so helpful assistance systems fail to do 
their job properly? Was the road surface in poor 
condition? Or was visibility low? The list of po-
tential causes is long.

Regardless of what ultimately caused the acci-
dent, the challenge is to introduce efficient mea-
sures aimed at preventing accidents from occurring 
in the first place. And this does not always have to 
mean reinventing the wheel. In fact, very often it 
can make sense to take a “best practice” approach 
and adopt methods and measures that have either 
proven successful elsewhere or that are so plausible 
in themselves that there can be no doubt as to their 
long-term effectiveness. This report presents a se-
lection of such examples.

The term “best practice” originates from the En-
glish-speaking world of business administration 
and describes exemplary, tried-and-tested meth-

Milestones on the road toward greater mobility and road safety

1900 | | | | 1910 | | | | 1920 | | | | 

1951 The Bundesanstalt für Straßenbau 
(BASt) is founded; it is renamed in 1965 as 
the Bundesanstalt für Straßenwesen (Ger-
man Federal Highway Research Institute).

1950 Germany imple-
ments its first accident 
prevention measures.

1880 1920 | | 1950 | 1952 |  1954 | 1956 | 1958 | 1960

1926 Accident 
statistics are pub-
lished for the first 
time in the UK.

 BEST PRACTICE 
Reducing the speed on a 
highway-like main road led to 
a significant reduction in the 
number of accidents.

1881 Jaromír 
Freiherr von 
Mundy founds the 
“Wiener Frei-
willige Rettungs-
gesellschaft.” 
(Vienna Volunteer 
Rescue Society)

Introduction



EU Project: “SafetyCube”

The costs and benefits – and other characteristics – of road safety measures 
should be systematically comparable across Europe.

The EU continues to pursue its am-
bitious goal of halving, by 2020, 
the number of traffic fatalities on Eu-
rope’s roads in comparison with the 
figures for 2010. To achieve this, the 
EU has already launched numerous 
projects and initiatives. One of these 
is the “SafetyCube” project, which is 
set to run until 2018, is financed as 
part of “Horizont 2020” (“Mobility for 
Growth”) and comprises a consortium 
of 17 European partners, including 
– in addition to DEKRA – the Vehicle 
Safety Research Centre at the Universi-
ty of Loughborough (UK), Belgian Road 
Safety Institute, Dutch Institute for Road 
Safety Research (SWOV), Road Safe-
ty Board (Austria), Institute of Transport 
Economics (Norway), SAFER Vehicle 
and Traffic Safety Centre (Sweden), 
French Institute of Science and Technol-
ogy for Transport, Development and 
Networks (IFSTTAR), Center for Trans-
portation and Logistics at the University 
of Rome (Italy) and the Hannover Med-
ical School.

“SafetyCube” aims to specifically 
promote the selection and implemen-
tation of strategies and measures with 
regard to humans, infrastructure and 
vehicle technology in order to reduce 
the number of accidents in Europe and 
worldwide. The project involves com-
prehensive analyses of accident risks 
and will provide guidelines for regis-
tering and following up serious road 

accidents. The project also aims to use 
these analyses to assess the extent to 
which road safety measures contribute 
to safety, calculate the consequential 
socioeconomic costs of accidents re-
sulting in serious injuries and perform 
cost-benefit analyses.

This project will result in a tool (deci-
sion support system) designed to help 
decision-makers to choose the most 
efficient measures to combat the most 
urgent road safety problems, with a 
special focus on vulnerable road us-
ers – that is, pedestrians, cyclists, the 
elderly, children and persons with re-
duced mobility. And not without rea-
son, because this group still accounts 
for more than 50% of traffic fatalities 
EU-wide. More information:  
www.safetycube-project.eu.

1930 | | | | 1940 | | | | 1950 | | | | 1960

ods, practices and procedures within companies. 
Over time, the term came to be used in many oth-
er areas, too, and has taken on the more general 
meaning of “best-possible method” or “method for 
success.” For a method to be considered “best prac-
tice”, it must be supported by meaningful figures 
– in the context of road safety, for example, this 
means that specific measures must have demon-
strably resulted in fewer accidents, fatalities and 
injuries and lower consequential costs. It is essen-
tial here that the measures in question are planned, 
implemented and evaluated at a local level.

SUCCESSFUL APPROACHES

A good example of this can be found in 
Baden-Württemberg: On the highway-like main 
road 27 between Balingen and the Tübingen dis-
trict boundary, and in the other direction from 
Hechingen to Balingen, the local traffic authorities 
had in spring 2015 imposed a general speed lim-
it of 120  km/h in response to the above-average 
number of sometimes serious accidents caused by 
excessive speed. The impact of the speed limit im-
posed along this stretch of road was then carefully 
monitored and statistically recorded. According to 
an analysis by the police, the number of accidents 
in the period from April 1, 2015 to the end of 2015 
fell by 48% compared with the same period in the 
previous year. The number of people suffering in-
juries fell by more than 60%.

Another example, this time from Hesse: The 
“Kempinski intersection” between Neu-Isenburg 
and Dietzenbach was long considered to be an ac-
cident blackspot. To improve the situation here, the 
police recorded and analyzed the accidents at this 
intersection of main road 459 and country road 
3117 using the electronic accident type map (EUS-
ka). This analysis resulted in the recommendation, 
implemented in 2012, to install traffic lights. The 

1957 A 50 km/h speed 
limit is reintroduced in 
urban areas in Germany 
on September 1.

1954 German 
road accident 
statistics

1880 1920 | | 1950 | 1952 |  1954 | 1956 | 1958 | 1960

1960 A coordinated rescue service is 
introduced in Germany.

1956 The world’s 
first mobile traffic 
radar unit is de-
ployed for speed 
monitoring.

1951 In collabora-
tion with Indiana 
State Police, acci-
dent researchers 
led by engineer 
Hugh de Haven start 
conducting detailed 
analyses of car acci-
dents in the USA.
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result? According to an analysis by the police, the 
number of accidents in the period from August 1, 
2013 to the end of 2013 fell by 75% compared with 
the same period in the previous year. The number of 
people suffering minor injuries even fell by 100%, 
from 7 to 0. Since 2014, the intersection has no lon-
ger been considered an accident blackspot.

Another example from France: On August 1, 
2015, the speed limit along a 36-kilometer stretch 
of the hazardous “route nationale” 151 between 
Auxerre and Varzy was reduced from 90 km/h to 
80 km/h. This measure is part of a comprehensive 
road safety plan launched by the French govern-
ment and is scheduled to run until August 1, 2017 
so that the effectiveness of this reduced speed lim-
it can be examined. Between 2005 and 2015, 18 
people were killed along this stretch of road; fol-
lowing the introduction of this measure, only one 
fatal accident was recorded in the period up to the 
start of 2017.

EU-COMMISSIONED SUPREME STUDY 
IDENTIFIED EXEMPLARY MEASURES FOR 
ENHANCED ROAD SAFETY
“Best practice” formed the content of a project com-
missioned some years ago by the European Commis-
sion’s Directorate-General of Energy and Transport. 
The project, which was entitled SUPREME (Sum-
mary and Publication of Best Practices in Road Safe-
ty in the Member States), ran from December 2005 
to June 2007 and was headed by the Vienna-based 
Road Safety Board (KfV). Other project participants 
included renowned institutions such as the WHO, 
European Transport Safety Council (ETSC), Ger-
man Road Safety Council (DVR), French Nation-
al Institute for Transport and Safety Research (IN-
RETS), Dutch Institute for Road Safety Research 
(SWOV), Swedish National Road and Transport Re-
search Institute, and many more.

The aim of SUPREME was to collect, analyze, 
summarize and publish tried-and-tested road safe-
ty procedures from EU member states as well as 
Switzerland and Norway and, in so doing, encour-
age political representatives and decision-makers in 
Europe to apply, where and according to the extent 
necessary, successful, tried-and-tested strategies and 
measures to their own road safety efforts.

The measures were divided into specialist areas: 
institutional organization of road safety; road infra-
structure; vehicles and safety systems; traffic educa-
tion and road safety campaigns; driver training; en-
forcement of traffic regulations; rehabilitation and 
diagnostics; post-accident support and assistance; 
and road safety data and its acquisition. Require-
ments for classifying a measure as a “best practice” 
included scientific proof of a positive impact on road 
safety; a good cost-benefit ratio; long-term positive 
effects; public acceptance; and good transferability 
to other countries.

However, it quickly became clear these criteria 
were too narrow. Regarding the effectiveness and 
cost-benefit ratios of the measures, either no data 
was unavailable, or the data that was available was 
not reliable enough. In addition, some measures that 
were generally recognized as effective either were 
not specified at all or could not be researched in suf-
ficient detail due to time constraints.

This is why a second step was introduced with the 
aim of not only re-evaluating measures that origi-
nally fell only narrowly short of meeting the “best 
practice” criteria, but also integrating measures that 
were not addressed in the original study. This result-
ed in two additional rating levels: first, “good prac-
tice”, which covers measures whose available data on 
effectiveness is not entirely to the satisfaction of the 
evaluator, but that are nonetheless based on a solid 
scientific foundation; second, “promising practice”, 

Handbook for measures at the country level

Best practices 
in road safety

ON THE MOVE
for safer roads in Europe

1960 | | | | 1965 | | | | 1970 | | | | 19751960 | 1962 | 1964 | 1966 | 1968 | 1970 

1964 “Lex Zebra” intro-
duced in Germany to 
protect vulnerable road 
users. At these specially 
designated sections of 
the road, motorists are 
required to allow pedes-
trians to cross.

1964 Luigi Locati writes 
a summary of vehicle 
safety in which the 
distinction was made for 
the first time between 
active safety [sicurrezza 
attiva] and passive safe-
ty [sicurezza passiva].

1966 US President Lyndon B. 
Johnson signs the National 
Traffic and Motor Vehicle 
Safety Act and the Highway 
Safety Act.

 BEST PRACTICE 
Reducing the speed limit along 
a particularly hazardous section 
of the “route nationale” helped 
to reduce the number of traffic 
fatalities.

Introduction

 The SUPREME study 
provided recommendations for 
promising measures designed 
to improve road safety.



which covers measures that are also based 
on a solid scientific foundation, but whose 
effectiveness has not yet been sufficiently 
demonstrated.

On this basis, SUPREME ultimately rec-
ommended 25 “best practice” measures, 21 
“good practice” measures and 10 “promis-
ing practice” measures and initiatives, in-
cluding many that have been covered in 
the DEKRA Road Safety Reports, the first 
of which appeared in 2008. These measures 
and initiatives include “Vision Zero”; mea-
sures to prevent collisions with trees; intel-
ligent regulation of speed limits; automatic 
speed monitoring; targeted seatbelt re-
minder checks; alcohol immobilizers; driv-
ing-related psychological assessments for 
drivers who have been caught drunk-driv-
ing; corridors for emergency vehicle access 
in traffic jams; safety training; public infor-
mation campaigns; and many more.

“BEST PRACTICES”  
AT A BUSINESS LEVEL

Another project based on the “best prac-
tice” principle is PRAISE (Preventing Road 
Accidents and Injuries for the Safety of Em-
ployees), which was launched in 2010 and 
is funded by the EU. This project, which 
is coordinated by the European Transport 
Safety Council (ETSC) and German Road 
Safety Council (DVR), calls upon compa-
nies, authorities and institutions across Eu-
rope to submit their ideas for improving 
road safety. The best contributions are pre-
sented during an international ceremony 
and receive the PRAISE award in the cat-
egories “Small-Medium Enterprise”, “Large 
company” and “Public authority.” Among 

1960 | | | | 1965 | | | | 1970 | | | | 1975

Road safety policy is frequently cited as 
an example of successful state policy. 
Indeed, the number of traffic fatalities 
on France’s roads has fallen by 80% 
since 1972, when 18,034 fatalities 
were recorded. From the mandatory 
wearing of safety belts (initially on the 
front seats, but then later on the back 
seats, too) and the mandatory wear-
ing of helmets on motorbikes, through 
stricter speed limits, lower blood alco-
hol limits and automatic controls, to the 
introduction of a points-based driving 
license system – the past 45 years have 
seen the implementation of numerous 
measures that have provided our coun-
try with comprehensive and solid legis-
lation, even if there is always room for 
improvement.

Given the unacceptable 3,469 traf-
fic fatalities last year and the rise in 
this number since 2014, new mea-
sures that take into account social 
developments and explain a large-
ly Europe-wide phenomenon had to 
be implemented. This was the guid-
ing principle behind the 26 measures 
envisaged in the road safety action 
plan, which was introduced on Janu-
ary 26, 2015 by the Minister of the 
Interior and, on October 2, 2015, 
was expanded to include an addition-
al 55 decisions agreed upon by the 
Inter-Ministerial Committee for Road 
Safety. 

More than two thirds of these 81 
measures – 55, to be precise – have al-
ready been implemented or launched. 
They represent a comprehensive and 

decisive response to the accidents that 
occur on our roads today, the majority 
of which are still due to risk behavior: 
excessive speed; driving while under 
the influence of alcohol or drugs; inat-
tentiveness; and noncompliance with 
the basic rules of the road. 

While all of these measures are im-
portant, I consider some to be espe-
cially important. 
• In the future, companies will be re-
quired to state which driver of a com-
pany vehicle is guilty of a road traffic 
violation. This law not only eliminates 
an area of serious inequity among 
road users, but also ensures that com-
panies are no longer spaces in which 
compliance or noncompliance with 
the rules of the road and, in turn, road 
safety are at the discretion of the em-
ployer – at the expense of employees 
and all other road users.
• Dummy speed cameras are erect-
ed; in the future, companies will be 
allowed to equip their vehicles with 
radar units; the identification of road 
traffic violations using radar units or 
“vidéo-verbalisation“ – that is, the re-
cording of traffic offenses with the help 
of surveillance cameras – will be al-
lowed in the future. This will help us 
to counteract more effectively new IT 
innovations designed to avoid radar 
and police checks, bring about fur-
ther reductions in average speed and 
clamp down on the use of cellphones 
and text messaging at the wheel – an 
especially dangerous habit in road 
traffic.

Emmanuel Barbe

Inter-Ministerial Delegate for Road Safety

Efficient Measures to Protect Lives

1960 | 1962 | 1964 | 1966 | 1968 | 1970 

1967 The “Leber Plan”, named for 
Minister of Transport Georg Leber, 
introduces the mandatory wearing 
of safety belts in Germany, although 
this is not introduced in practice 
until, in 1974, it becomes manda-
tory for all new cars and light-duty 
trucks to be equipped with safety 
belts and, later, in 1984, fines are 
introduced for the non-wearing of 
mandatory safety belts on the front 
seats of cars.

1969 The German Road 
Safety Council (DVR) is 
founded.
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other things, processes and initiatives for improving 
road safety that have already been launched are con-
sidered for the award. Applicants must demonstrate 
that they have defined and are monitoring specific 
targets and that specific measures have led to a de-
monstrable reduction in the number of accidents, 
injuries and vehicle damage in the company.

The PRAISE award shows just how important 
road safety has become at all levels. In 2014, for ex-
ample, the award in the “Large company” category 
went to the Danish transport company Arriva. Ar-
riva installs alcohol immobilizers in all new buses 
and works closely with the Danish Cyclists’ Feder-
ation on solutions aimed at avoiding accidents in 
which cyclists are struck by car doors. In 2014, the 
PRAISE award in the “Small-Medium Enterprise” 
category went to the Dutch logistics and distribu-
tion company Bolk. Numerous individual mea-

sures – including vision aids for truck drivers, tire 
pressure monitoring systems and the installation 
of alcohol immobilizers – contributed to an over-
all package supported by ongoing training mea-
sures. In 2015, the British pharmaceutical compa-
ny AstraZeneca received the award for its regular, 
in-house road safety campaigns as well as a concept 
that provides telematics support for the most at-
risk drivers in the company. Another award went to 
the Luxembourg police force, which provides spe-
cial driving safety training courses for the emer-
gency services and equips company cars with crash 
event data recorders.

COST-EFFECTIVENESS ANALYSES

As this report explains in detail in the follow-
ing chapters, numerous approaches to improving 
road safety can be taken. But where can the limited 

1973 In his New 
Year’s address, Fin-
land’s president Urho 
Kekkonen appeals 
for improved road 
safety.

1973 At Hannover Medical School, the BASt launches the 
“Accident Scene Studies” project (the predecessor of the 
“German In-Depth Accident Study” [GIDAS]).

1970 | 1972 | 1974 

1973 The government’s first road safety program (VSP)  
is submitted in November to the German Bundestag.

1971 The first inter-
national conferences 
for sharing research 
findings regarding the 
development, con-
struction and trialling 
of experimental safety 
vehicles (ESVs) take 
place.
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 financial and human resources be invested most ef-
fectively? In training measures for road users? In ve-
hicle technology? In the road infrastructure? What 
resources are needed for organizational measures 
and planning? What investments need to be made 
in our rescue services? How can we assess the ben-
efits of these measures? What is the value of a life 
saved? How much does one kilometer of a traffic 
jam cost? What additional benefits in terms of safety 
both on and off the road does one extra response ve-
hicle generate? Generalizations are not constructive 
in answering these questions. The bodies responsi-
ble instead have to ask themselves, for example, in 
what geographical area the measures are effective; 
what the current situation is; how durable the mea-
sures are expected to be; how accidents can be avoid-
ed or their severity reduced; how measures are in-
fluenced by other measures; and how the measures 
affect non-traffic-related aspects.

In ROSEBUD (Road Safety and Environmental 
Benefit-Cost and Cost-Effectiveness Analyses used 
for Decision Making), a thematic network initiated 
by the European Commission as part of a research 
project, a procedure for conducting cost-effective-
ness analyses and that can be applied at any admin-
istrative level to evaluate road safety measures was 
developed and trialled on concrete examples. The 

project ultimately provided an overview of how dif-
ferent road safety measures can be evaluated in eco-
nomic terms; which methodical principles can be 
applied here; what essential data needs to be made 
available to evaluators; and what obstacles to con-
ducting evaluations might occur. The project re-
vealed some interesting and sometimes consider-
able discrepancies between the effectiveness and 
benefits of certain measures, depending on re-
gion-specific circumstances. Or, in other words, 
introducing tried-and-tested methods to improve 
road safety does not necessarily always lead to 
quantitatively equivalent improvements in the sit-
uation at hand.

Overall, the tools developed as part of the ROSE-
BUD project help the bodies responsible to prioritize 
the effectiveness of different measures to increase 
road safety under consideration of local factors, to 
conceptualize and implement these measures and, 
subsequently, to evaluate them by conducting a “be-
fore/after” comparison. The results show that many 
of the measures offer considerable potential ben-
efits, thereby underscoring the macroeconomic 
 legitimacy of road safety policy. In addition to polit-
ical framework conditions, existing holistic concepts 
and ethical aspects, the study provides sound para-
meters for decision-making processes (Figure 1). 

1977 DEKRA pub-
lishes its first journal, 
“Technische Mängel 
an Kraftfahrzeugen” 
[Technical Defects on 
Motor Vehicles].

1978 The “Children 
and Traffic” program 
initiated by the German 
Road Safety Council 
(DVR) is launched.

| 1976 | 1978 | 1980

10 | 11

Structure of Typical Road Safety Measures

Source: Baum, H. et al. (2004). 
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POLICE ACCIDENT DATA IS IMPORTANT 
FOR PREVENTIVE MEASURES

When it comes to evaluating measures to improve 
road safety, the problem time and time again is a 
lack of information on the effectiveness of a mea-
sure. This depends, among other things, on how the 
police record accidents. In Germany, for example, 
the register of accident causes introduced in 1975 
distinguishes between “human error” and “gener-
al causes.” At the scene of an accident, a police of-
ficer might record up to two general causes. For the 
first person involved (i.e. the main perpetrator) and 
a second person involved, in each case up to three 
pieces of information can be provided. For each ac-
cident, therefore, up to eight separate causes can be 
recorded. However, this information is used mainly 
for an initial assessment of the situation. In case of 
doubt, the legal apportionment of blame will occur 
later in court. A police accident report containing all 
the most important information on the accident is 
usually prepared within 24 hours of the accident oc-
curring. The report is usually amended only if either 
any persons involved in the accident later die from 
their injuries or once hospital staff has measured the 
blood alcohol of persons involved.

 In 2016, 25,500 people died 
on EU roads – that’s 2% fewer 
than in 2015

Additional information – such as technical defects 
that caused the accident and that were ascertained 
from expert appraisals of an accident reconstruction 
– is entered in a completed police accident reports 
only in exceptional cases. On top of this, technical 
defects in vehicles at the scene of an accident are dif-
ficult to spot for police officers and any experts called 
to the scene to identify because they are often appar-
ent only once the vehicle has been stripped down to 
its component parts. It is also often the case that the 
causes recorded in many police accident reports are 
very vague – for example, “inappropriate speed” or 
“driver error.” Such information is not sufficiently 
useful for objectively clarifying all the circumstances 
that led to an accident and therefore of limited use in 
formulating long-term preventive measures.

ACCIDENT COMMISSIONS  
ARE ESSENTIAL TOOLS

To shine additional light onto the causes of road ac-
cidents and explore ways of eliminating accident 
blackspots, local “accident commissions” have es-
tablished themselves as important regional institu-
tions in Germany. They are convened locally – usu-
ally at district level – and are essentially made up of 
specially trained representatives of the police, road 
traffic and road construction authorities. When re-
cording accidents, the police collect statistical data, 
evaluate it and, if necessary, monitor the measures. 
It is the job of the traffic authorities to introduce 
signage and road markings, and the construction 
authorities are responsible for ensuring that the 
necessary construction-related measures are imple-
mented.

The police, road traffic and road construction 
authorities together look at why accidents keep oc-
curring at certain spots or along certain stretches 
of road. Perhaps the curve radius is too small; per-
haps the signage needs to be improved; or perhaps 

1984 Minister of 
Transport Werner 
Dollinger presents the 
government’s second 
road safety program.

1988 The International Traffic Safety 
Data and Analysis Group (IRTAD) is 
founded.

1980 | 1982 | 1984 | 1986 | 1988 | 

 BEST PRACTICE 
Accident commissions are an 
integral part of the overall 
approach to improving road 
safety.
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the traffic light phases need to be reconfigured. The 
experts propose targeted remedial measures – such 
as structural modifications or changes to the traffic 
regulations – that could potentially prevent serious 
accidents in the future. Accident commissions also 
need to ensure that the agreed measures are imple-
mented and their effectiveness is monitored.

As stated in an article published by the German 
Road Safety Council (DVR) in 2009 about the im-
portance of accident commissions, the two docu-
ments “Analysis of Road Accidents” and “Measures 
to Eliminate Accident Blackspots” published by 
the Road and Transportation Research Association 
(FGSV) were, and remain, decisive. The fact that the 
federal states use these documents as a basis for their 
accident prevention ordinances is thanks primarily 
to the findings and engagement of the General As-
sociation of the German Insurance Industry (GDV).

ACCIDENT STATISTICS AND DATABASES  
ARE KEY INFORMATION SOURCES

The fact is that when it comes to evaluating road 
safety and implementing appropriate optimization 
measures, real-life accident data plays a key role. For 
accident researchers in Germany, for example, the 
detailed accident statistics published by the Feder-
al Statistical Office are an invaluable source of data. 
They highlight the most important aspects of ac-
cident situations, from which the current need for 
action can always be derived. Successful measures 
aimed at improving vehicle and road safety are also 
reflected in historical changes observed in “long-
term series” of selected accident data, where the 
effects of multiple measures can be mutually rein-
forcing. In some cases, however, the benefits of indi-
vidual measures can also be clearly identified. Prom-
inent examples include the introduction in 1984 of 
fines for front-seat passengers not wearing their safe-
ty belt and the sustained fall in the number of seri-

To bring about a sustained reduc-
tion in the number of traffic fa-
talities and serious injuries in the 
future too, close collaboration 
among all those involved in efforts 
to improve road safety is – and 
will remain – indispensable. Espe-
cially important here are the syner-
gy effects that are to be achieved 
through the linking of behavior 
and infrastructure among vulnera-
ble road users such as the elderly, 
young drivers and motorcyclists, 
also against a background of de-
mographic change. In addition to 
police work and the diverse array 
of safety campaigns and training 
initiatives for road users, one of the 
most important approaches is to 
improve the infrastructure.

A central element should be 
the work of accident commis-
sions, which are an integral part 
of the overall concept to improve 
road safety. These commissions 
give the federal states institution-
al knowledge in this area, with 
Rhineland-Palatinate serving as 
an example for their nationwide 
development. For more than 15 
years now in a state-wide accident 
conference, key program points 
such as the prevention of motorcy-
cle accidents and collisions with 
trees are defined. Training ses-
sions and courses are also offered 
nationwide for accident commis-
sion members. Ongoing follow-up 

training ensures that the level of 
knowledge among members re-
mains high. However, central ac-
cident analysis offices – such as 
those in Bavaria and Rhineland- 
Palatinate – also serve as exam-
ples here and not only lay the 
foundations for targeted and effec-
tive road safety measures but also 
conduct state-wide controlling.

But it is impossible for accident 
commissions to carry out their 
work effectively without the nec-
essary financial resources, which 
is why a special budgetary ap-
proach is needed that serves ex-
clusively the interests of road safe-
ty. Such an approach ensures that, 
during the evaluation of plans for 
constructing and upgrading main 
and country roads, road safety is 
weighted such that accident black-
spots in particular are given spe-
cial priority.

These approaches with strategies 
from a state-wide accident confer-
ence, targeted training, financial 
resources and support and con-
trolling by a central accident anal-
ysis office represent both an op-
portunity and a challenge for the 
work of accident commissions in 
the future. 

Jürgen Menge

Ministry for the Economy, Traffic, Agriculture and 
Viniculture of Rhineland-Palatinate, Department: 
Road Traffic Act, Vehicle Registration, Driving 
 License Law, Road Safety, Road Operations

More Money for Accident Commissions

1997 Euro NCAP 
publishes first 
crash test results.

1995 The “Vision Zero” 
initiative is launched in 
Sweden.

1990 | 1992 | 1994 | 1996 | 1998 | 2000

12 | 13



ous car accidents on country roads following the in-
troduction of the electronic stability program (ESP).

Another measure that has provided an import-
ant foundation for improving vehicle and road safe-
ty was the German In-Depth Accident Study (GI-
DAS) project, which was initiated in Germany in 
1999 by the German Federal Highway Research In-
stitute (BASt) and Research Association of Automo-
tive Technology (FAT). Every year, as part of GIDAS, 
around 2,000 accidents resulting in personal injury 
are recorded in the regions of Dresden and Hanover. 
At the scene of the accident, the survey team docu-
ments all the relevant information concerning vehi-
cle equipment and damage, injuries suffered by the 
persons involved, the rescue chain as well as the con-
ditions and circumstances at the scene of the acci-
dent. Following this, they question the persons in-
volved and carry out a detailed survey of the scene 
of the accident complete with the accident traces. 
As well as documenting the scene of the accident, 
the team works closely with the police, hospitals and 
rescue services to gather all the information that 
subsequently becomes known and available. In ad-
dition, every documented accident is reconstructed 
using a simulation program. The scope of documen-
tation in GIDAS covers up to 3,000 coded parame-
ters for each accident.

In many other countries of the world, too, offi-
cial statistics and accident databases are a key foun-
dation for optimizing road traffic accident situa-
tions. In France, these statistics are gathered by the 
Observatoire national interministériel de la sécu-
rité routière (ONISR); in Italy by the Istituto Nazio-
nale di Statistica; in Spain by the Dirección Gener-
al de Tráfico; and in the UK by the Department for 
Transport. In the USA, the National Highway Traf-
fic Safety Administration (NHTSA) has document-
ed every fatal traffic accident since 1975 using its Fa-
tality Analysis Reporting System (FARS). The USA 
also has the National Automotive Sample System 
– Crashworthiness Data System (Nass-CDS) since 
1979, which – like GIDAS in Germany – is main-
tained by interdisciplinary teams who record ac-
cidents resulting in personal injury and/or serious 
material damage.

AVAILABILITY OF WELL-FOUNDED  
ACCIDENT DATA MUST BE IMPROVED

Also of relevance in this context is the Internation-
al Road Traffic and Accident Database (IRTAD), 
which is maintained by the Paris-based Organisa-
tion for Economic Cooperation and Development 
(OECD) and collects official accident statistics from 
different countries including Australia, Chile, Ja-
maica, Cambodia, Morocco, New Zealand, Nigeria, 
South Africa and South Korea. However, significant 
differences exist between the countries regarding the 
methods used for collecting the data and the scope 
of data available. IRTAD also does not contain any 
more detailed information concerning the circum-
stances of an accident.

This also applies to the CARE database main-
tained by the EU Commission and containing ac-
cident data from all EU member states. One thing 
that is certainly clear is that any strategy designed 
to reduce the number of traffic fatalities requires 

 The first Mercedes-Benz 
crash test on September 10, 
1959: frontal collision of a  
W 111 (1959-1965).

2000 | 2002 | 2004 

2002 The ROSEBUD road safety project funded 
by the EU Commission is launched. A range of 
methods for assessing the economic impact of 
road safety measures is compiled and refined.

2001 The White Paper 
“European Transport Policy for 2010: 
Time to Decide” is published.

2001 A road safety program is 
developed in Austria.

2003 The “Towards 
Zero Deaths” road 
safety program is 
launched in the US 
state of Minnesota.

 BEST PRACTICE 
Official statistics and accident 
databases are indispensable el-
ements for introducing targeted 
measures to reduce the number 
of road accident victims.
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well-founded, high-quality accident data, which is 
why the EU Commission, in a report published in 
December 2016 for the European Parliament and 
European Council (“Saving Lives: Boosting Car 
Safety in the EU”), called for the greater availabili-
ty of accurate and well-founded EU-wide accident 
data. This type of data is a prerequisite for the de-
velopment and monitoring of EU road safety policy. 
Specifically, the data is required to assess the effec-
tiveness of the measures in terms of road and vehicle 
safety and to support the development of new mea-
sures. It was clear even many years ago that no sin-
gle existing accident database in the EU was capable 
of meeting all the relevant requirements. To this day, 
severe shortcomings also exist when it comes to the 
analysis of accidents and injuries.

FUNDAMENTAL TERMS OF ACCIDENT  
RESEARCH AND VEHICLE SAFETY

To systematically research the risks associated with 
traffic accidents and to identify action areas and 
the potential of protection measures, standardized 
terms are essential for allowing the knowledge ac-
quired to be shared and built upon with others. 
The Haddon Matrix (see next page) was an early 

| 2006 | 2008 | 2010

2004 The European Road 
Safety Charter is launched.

2008 DEKRA publishes its 
first Road Safety Report, 
focusing on cars. Further 
reports are published in the 
following years focusing on 
trucks, motorcycles, pedes-
trians and cyclists, humans 
and technology, rural 
roads, urban mobility, the 
future based on experience 
and passenger transpor-
tation.

2006 The 
Finnish road 
safety program 
“Road Safety 
2006-2010” is 
launched.

approach that was later modified to allow holistic 
 accident research.

A distinction between active and passive safety was 
made back in the 1970s: Active safety systems prevent 
accidents; passive safety systems mitigate the conse-
quences of accidents. Brakes, therefore, or electron-
ic stability programs (ESP) are active safety systems 
because they can help to avoid potential accidents by 
allowing the vehicle to be decelerated to the required 
extent or preventing uncontrolled skidding. A stable 
passenger compartment and restraint systems are ex-
amples of passive safety systems because they can help 
to reduce the severity of a collision for the vehicle oc-
cupants. The terms “active safety” and “passive safety” 
to this day still have these precise meanings.

In the 1990s, however, accident researchers in-
creasingly noticed that systems originally designed 
to improve active safety can also help to mitigate the 
consequences of accidents that still occur, despite ef-
forts to prevent them. For example, effective brak-
ing can significantly reduce the collision speed and, 
in turn, the severity of an accident; ESP can help to 
 induce, instead of a serious side collision, a less seri-
ous frontal collision.

 In this accident, the driver of 
the truck had lost of control of 
his vehicle due to traveling at 
excessive speed on an icy road.
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2010 2011 2012 2013 2014 2015

Haddon Matrix as Accident Prevention Tool
Reducing the number of 
people killed or injured 
in traffic accidents can 
be achieved through 
measures that are de-
signed to prevent acci-
dents from occurring in 
the first place, protect 
people to the greatest 
possible extent from in-
jury during the accident 
or mitigate the conse-
quences of an accident 
through optimal medical 
assistance. One meth-
od of systematically an-
alyzing such measures 
and the interaction be-
tween the possible ar-
eas of influence of ve-
hicle and road safety is 
the Haddon Matrix (Fig-
ure 2). Arranging three 
columns for “humans”, 
“vehicle” and “environ-
ment” and three lines for 
“pre-event”, “event” and 
“post-event” gives us a 
total of nine cells. 

The causes and/or associated improve-
ment measures for each accident can 
then be entered in this matrix.

This matrix is named for William Had-
don, the first director of the US National 
Highway Safety Bureau, the predeces-
sor organization of today’s Nation-
al Highway Traffic Safety Administra-
tion (NHTSA). It is extremely popular 
in Scandinavia and 
throughout the En-
glish-speaking world in 
the field of accident re-
search and prevention. 
In Germany, howev-
er, it is hardly known 
at all. The Haddon 
Matrix can also be 
applied in an extend-
ed form, whereby the 
“environment” column 
is subdivided into the 
physical environment 
(roads) and social en-
vironment (social be-
haviors and standards, 
laws, economic con-
ditions). This results in 
twelve cells (Figure 3).

2  Example of a Haddon Matrix

Factors

Human factors Vehicles and equipment 
factors

Environmental factors

Pre-crash Alcohol and drugs Defective brakes Darkness, rain, fog, snow, 
ice

Phases Crash No safety belt worn No airbag Tree too close to road

Post-crash No or inadequate first aid Fire due to fuel leakage Slow response of rescue 
services

3  Example of an extended Haddon Matrix

Factors

Human factors Vehicles and 
equipment factors

Physical  
environment

Socioeconomic  
environment

Pre-crash
Poor visibility, slow 

reaction time, alcohol, 
excessive speed, 

excessive risk

Defective brakes, 
poor lighting, no 
warning systems

Narrow shoulder, 
incorrectly erected 

roadsigns

Cultural norms that permit 
speeding, jumping red 
lights and driving under 

influence of alcohol/drugs

Phases Crash
No safety belt worn Failure of safety 

belt, poorly designed 
airbags

Poorly designed 
crash barriers

Lack of regulation in 
vehicle construction

Post-crash
Sensitivity, alcohol Poorly designed fuel 

tank
Inadequate 

emergency call 
systems

Lack of support for mobile 
communications EMS* 

and state-of-the-art rescue 
service

*EMS: Enhanced message service

2011 The “TOWARDS 
ZERO TOGETHER”  
road safety program 
is launched in South 
Australia.

2010 Policy guidelines are published for 
EU road safety (2011-2020)

This added understanding gave rise to the term 
“integral safety”, blurring the distinction between 
definition-specific functional system limits. On top 
of this, some passive safety systems can fulfill their 
role of mitigating the consequences of accidents 
even more effectively when they are activated – usu-
ally reversibly – before a collision even occurs. One 
example here is the electric belt tensioner, which, 
even before a collision, eliminates the otherwise 
harmful slack in a belt so that, shortly before the col-
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lision occurs, the belt tensioner normally triggered 
through braking can function even more effectively.

Action plans designed in response to holistic ac-
cident research and aimed at improving vehicle and 
road safety also encompass the rescue services. In 
this context, the terms “primary safety”, “secondary 
safety” and “tertiary safety” are used. Since tertiary 
safety measures are designed to mitigate the conse-
quences of accidents, they are also classed as “pas-
sive safety” measures. Only by taking a holistic per-
spective can we recognize the overall benefits of an 
individual safety measure or a combination of safety 
measures (Figure 4).

ON THE ROAD TO “VISION ZERO”

This report is also designed to contribute to im-
proved road safety by highlighting which particu-
larly promising potential approaches can be pursued 
and where, as well as which tried-and-tested mea-
sures might also be applied elsewhere to bring about 
further improvements in road safety. This report puts 
the spotlight on humans, infrastructure and vehicle 
technology, but of course also addresses the further 
development and combination of existing assistance 
systems for automated and connected driving. Af-
ter all, this could – once the still numerous legal and 
technological barriers have been overcome – be key 
to longer-term development on the road toward “Vi-
sion Zero,” that is, safe roads on which nobody dies 
or is seriously injured in accidents.

2010 2011 2012 2013 2014 2015

The Facts at a Glance
• The “best practice” approach 

has been tried and tested in 
many different areas all over 
the world.

• Not every measure that was 
and is successful in one region 
can be automatically rolled out 
in every other region.

• Every planned road safety mea-
sure first has to be analyzed in 
detail in terms of its costs and 
 benefits.

• At-the-scene police accident sur-
veys and detailed analyses are 
 important foundations for intro-
ducing preventive measures.

• The work of Germany’s accident 
commissions is essential for identi-
fying and permanently eliminating 
accident blackspots.

• The availability of comparable, 
well-founded accident data and 
 statistics must be improved inter-
nationally.

2011 Decade of Ac-
tion for Road Safety 
2011-2020

2014 The “Vision 
Zero Action Plan” 
is launched in New 
York City by mayor 
Bill de Blasio.

Holistic Accident Research: Terms and Perspectives
Chronologically separate effective ranges of vehicle and road safety

4

Primary safety  
(pre-collision)

+ Preconditioning  
of passive safety  

systems

+ Mitigation of consequences of 
accident

Active safety measures (accident 
prevention)

Extended definition of integral safety

Rescue and assistance  
of accident victims

Passive safety measures
(mitigation of consequences of accident)

Secondary safety  
(during collision)

Tertiary safety  
(post-collision)
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The development in the number of traffic fatalities in many countries around the world is a clear indication of the huge 
challenges involved in improving road safety in the long term. While there was a positive trend in the EU in 2016, for 
example, the number of traffic fatalities in the USA increased significantly, meaning that the USA has the highest traffic 
fatality rate among industrialized nations. Action is urgently required. However, the EU must also continue to work hard to 
achieve the stated objective of halving the number of fatalities on the road by 2020 in comparison with 2010.

Big Differences Around the World

Around 25,500: The number of people who 
died on the road in EU member states in 2016 

according to preliminary figures released by the 
EU Commission. This is 600 less than in 2015, 

Data source: CARE (EU) 

Timeline of fatalities in the EU (provisional for 2016) and  
target for 2020
Traffic fatalities in the EU (EU-27 or EU-28) since 1991 – old and new targets
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and over the last six years the number of traffic 
fatalities has decreased by 19% (Figure 5). Al-
though the positive trend observed over recent 
years (Figure 6) is generally pleasing, according 
to statements made by the EU Commissioner 
for Transport,  Violeta Bulc, this still might not 
be enough if the EU wants to achieve its objec-
tive of halving the number of traffic fatalities be-
tween 2010 and 2020. She believes that everyone 
involved needs to do even more to support this 
objective. This applies in particular to national 
and local authorities that bear the most respon-
sibility on a day-to-day basis for implementing 
regulations and raising the awareness of all road 
users, for instance.

COMPREHENSIVE PACKAGE OF  
EU MEASURES

The EU has already established a general reg-
ulatory framework with legal provisions and 
recommendations for improving road safety – 

Accidents

Actual development:
1991–2001: -21,124 (-28%)
2001–2010: -23,465 (-43%)

Target development: 
2010–2020: -15,742 (-50%)
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for example, by introducing minimum require-
ments for managing safety across trans-Euro-
pean networks and technical requirements for 
the safe transportation of hazardous goods. Fur-
thermore, the cross-border enforcement direc-
tive that entered into force in May 2015 enables 
driving offenses committed abroad to be pun-
ished. In addition, the new legal provisions im-
plemented in April 2014 regarding the testing of 
the roadworthiness of vehicles are designed to 
reduce the number of accidents caused by tech-
nical faults.

According to the EU Commission, the agree-
ment on the introduction of new lifesaving tech-
nology in 2015 represented another milestone 
for road safety: From March 2018, all new mod-
els of cars and light commercial vehicles will be 
equipped with the eCall system. In the event of 
a serious traffic accident, this system automati-
cally contacts a permanently manned emergen-

cy call center, for example via the Europe-wide 
emergency  number 112, and sends emergency 
services the exact location of the vehicle involved 
in the accident, as well as information about the 
anticipated severity of the accident. With eCall, 
the time taken for emergency services to arrive 
should be cut by up to 50% in rural areas and 
40% in urban areas. According to estimates, this 
will reduce the number of fatalities by at least 4% 
and the number of serious injuries by 6%. 

A COMPARATIVELY HIGH LEVEL OF  
SAFETY EU-WIDE – WITH BIG 
 DIFFERENCES  BETWEEN MEMBER STATES
Nevertheless, Europe's roads remain some of the 
safest in the world according to a fact sheet issued 
by the EU Commission: The road traffic fatality 
rate was 50 per million inhabitants in 2016 in the 
EU, compared with 174 worldwide. There are big 
differences in this figure between the individu-

18 | 19

Source: European Transport Safety Council (ETSC)

Positive Trend in Europe
Number of traffic fatalities per million inhabitants in 2001, 2010 and 2015. 
In 2001, most European countries still recorded more than 80 traffic fatalities per million inhabitants, but this figure has decreased significantly by 2015. 
The countries that recorded the fewest number of traffic fatalities per million inhabitants in 2015 were Norway, Sweden and the United Kingdom.
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al EU member states (Figure 7). In 2016, Sweden 
was the country with the fewest number of traffic fa-
talities per million inhabitants (27), followed by the 
United Kingdom (28), the Netherlands (33), Spain 
(37), Denmark (37), Germany (39) and Ireland (40). 
On the other end of the scale are Bulgaria (99), Ro-
mania (97), Latvia (80) and Poland (79). The coun-
tries that saw the biggest decrease in the number of 
traffic fatalities in 2015 and 2016 include Lithuania 
(22%), Latvia (16%) and the Czech Republic (16%). 
2016 was the second year in a row in which none of 
the member states exceeded a traffic fatality rate of 
100 per million inhabitants, with most figures stay-
ing below 80. Furthermore, almost half of the mem-
ber states recorded their best road safety levels since 
1965.

In terms of types of road, on average only around 
8% of all fatalities occurred on highways in 2016 
across the EU, with 37% occurring in urban areas 
and 55% on country roads. At 46%, car occupants 
are the largest group of traffic fatalities (Figure 8). 
Combined, the most vulnerable road users such as 
pedestrians, cyclists and motorcyclists make up the 
same percentage and are particularly at risk in urban 
areas. Pedestrians represent 21% of all traffic fatali-
ties. This figure is decreasing more slowly than for 
other road users (by 11% since 2010, compared with 
a decrease of 19% overall). 8% of all people killed 
in road accidents in the EU are cyclists. Motorcy-
clists, who also have very little accident protection, 
represent 14% of traffic fatalities. The decrease in the 
number of deaths of more vulnerable road users is 
significantly lower than that of all road users.

As mentioned, the traffic fatality figures for 2016 
again differed greatly between EU member states. 
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Source: Observatoire national interministériel de la sécurité routière (ONISR) 

Traffic fatalities in France by road user group
Trend between 2008 and 2016 
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Traffic fatalities in the EU in 2016 by road user group
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While Germany, for example, recorded a decrease 
of 7.3% in traffic fatalities compared with the pre-
vious year, thereby halting the negative trend of the 
two preceding years, the figure for France (Figure 9) 
remained relatively consistent with a very small in-
crease of 0.2% from 3,461 to 3,469 traffic fatalities. 
This does, however, mean that France saw an in-
crease in the number of traffic fatalities for the third 
year in a row. A large proportion of the accidents 
involving personal injury were caused by excessive 
speed, drunk-driving (particularly among young 
drivers), violations of the rules of the road and driv-
er distraction. With 15% more traffic fatalities, the 
biggest increase was among pedestrians.

Spain also saw an increase of 2.5% from 1,130 to 
1,160 traffic fatalities in 2016, while Italy is one of 
the EU member states that recorded a significant 
decrease in the number of traffic fatalities in 2016. 
 According to preliminary figures, 5% fewer people 
died on the road at least in the first six months of 
2016 compared with the first half of 2015.

EU PLACING MORE FOCUS ON SEVERE  
INJURIES

According to information from the EU Commis-
sion, statistically, for every traffic fatality that occurs, 
a great many more people will suffer severe, often 
life-changing injuries. Not only do severe injuries 
occur more frequently, they also entail significant 
costs for society due to the lifelong need for rehabil-
itation and care. It is the more vulnerable road users 
such as pedestrians, cyclists, motorcyclists and the 
elderly who are particularly affected.

Since 2015, member states have been report-
ing data on severe injuries based on a new, mutu-
ally agreed definition in accordance with medical 
standards. The EU uses the international AIS code 
(Abbreviated Injury Scale) to define severe injuries 
in traffic accidents. Injuries classified as 3 or above 
(MAIS3+) are defined as severe injuries. This can 
sometimes result in significant deviations from the 
figures for “severely injured” road users previously 
collated differently at a national level.

In November 2016, the Commission published 
data on the severity of injuries from 16 member 
states: Belgium, the Czech Republic, Germany, 
Spain, Ireland, France, Italy, Cyprus, the Nether-
lands, Austria, Poland, Portugal, Slovenia, Finland, 
Sweden and the United Kingdom. Based on the 
data available, it is assumed that around 135,000 
people suffer severe injuries on the road in the EU 

Unfortunately, 2016 marks the end of 
a long streak of success in the area of 
road safety in Spain. After the num-
ber of deaths caused by road acci-
dents in Spain declined consistently 
over a period of ten years, and the 
statistics stabilized at a good level 
over three years, 2016 will go down 
in history as the first year in a long 
time to see an increase in deaths 
caused by road accidents in Spain. 
Therefore, one could be tempted to 
pursue the current approach even 
more vigorously, even if signs of fa-
tigue are already showing.

Measures such as alcohol and 
speed checks on main roads and 
campaigns to promote the wearing 
of seat belts have largely achieved 
the desired success. Even though they 
must not be neglected in the future, it 
is evident that a reversal of the statis-
tical trend cannot be achieved if the 
current measures continue to be the 
main focus of the policy for increas-
ing road safety.

For this reason, other factors must 
play a greater role in reducing the 
number of deaths caused by road 
accidents in Spain. In our view, in-
frastructure plays a key, central role. 
Here, the efforts should focus on two 
main areas: the frequency of acci-
dents in the conventional road net-
work, and the more complex problem 
of accident frequency in the urban en-
vironment.

While there are various methods for 
the first area that would have to be ap-
plied systematically to achieve accept-
able results, the urban environment re-
quires integrated programs in order to 
provide better protection for our most 
vulnerable road users – pedestrians, 
cyclists and motorcyclists. The possible 
campaigns and initiatives must be tai-
lored to these three target groups.

We have more experience in the 
measures for conventional roads, 
on which 80 percent of all deaths 
caused by road accidents are record-
ed. Of these, 45 percent of people 
die when leaving lanes; 25 percent 
die in frontal collisions; and 20 per-
cent die in lateral collisions. With this 
type of road network, the advantage 
lies in the fact that various methods 
are already available that produce 
promising results in the short term – 
for example, road safety checks, an 
instrument that is also recognized by 
the European road safety directive.

To improve road safety on a sus-
tained basis, solutions in combina-
tion with a change to the technical 
structure of the road appear prom-
ising. The systematic introduction of 
2+1 roads according to the Swedish 
model as well as an adjustment of the 
lane widths by means of innovative 
lane markings in the lane axis and at 
the sides are affordable solutions that 
can contribute to higher road safety 
for all vehicles.

Jacobo Díaz Pineda

Director General of the Asociación Española de la  
Carretera (Spanish Road Association)

An Outworn Model
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 The town of Filderstadt in 
Baden-Württemberg has been 
using warning signs like this 
for many years to highlight the 
potential danger on a hazardous 
road , stating the number of 
severe accidents, fatalities and 
serious injuries. 



2016 TRAFFIC ACCIDENT STATISTICS  
FOR GERMANY

According to preliminary figures from the Feder-
al Statistical Office, in 2016 Germany recorded the 
highest number of accidents since reunification, 
with police recording around 2.6 million accidents 
(2.8% higher than the previous year). 2.3 million 
accidents involved material damage, and people 
were injured or killed in 308,000 of the accidents. 
In total – also according to preliminary figures – 
3,206 people lost their lives in traffic accidents in 
Germany in 2016. That equates to 253 fatalities or 
7.3% less than in 2015, when 3,459 fatalities were 
recorded, meaning that the number of traffic fatal-
ities reached its lowest level for over 60 years (Fig-
ure 10). In terms of absolute figures, the picture 
within Germany is very varied. According to es-
timates, the biggest decrease was in Baden-Würt-
temberg with -78 people (-16.1%), followed by 
Brandenburg with -58 people (-32.4%). There were 
increases in the city states of Hamburg (+9/+45%) 
and Berlin (+8/+16.7%), as well as in Saarland 
(+3/+ 9.7%), Schleswig-Holstein (+7/+6.5%) and 
Bavaria (+2/+0.3%).  The exact circumstances be-
hind this overall development in accidents are not 
yet available, according to statements by the Fed-
eral Statistical Office. However, the decrease in the 
number of traffic fatalities in 2016 can be attribut-
ed to the generally unfavorable weather during the 
first half of the year.

The current detailed figures for January to De-
cember 2016 show that much fewer motorcycle and 
motor scooter riders were killed in traffic accidents 
(-99 fatalities = -15.7%). The number of car occu-

every year, meaning that for every traffic fatality in 
the EU, 5.2 people are seriously injured. The road 
users who are particularly at risk also make up a 
disproportionate number of those seriously injured 
– this includes pedestrians, cyclists, motorcyclists 
and, in most cases, the elderly.

Germany
Italy
France
Netherlands
United Kingdom
Belgium
Spain
Austria
Finland
Portugal
Sweden
Denmark
Ireland
Luxembourg

Source: CARE, Nov. 2016 

Development in the number of cyclists killed on the road in EU countries (EU-14) 
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Total
Fatalities outside 
urban areas
Fatalities in urban 
areas

Year

From September 1957:
Maximum speed of 50 km/h 
in urban areas

From August 1980:
Fines for not wearing 
helmet

Only former FRG roads

From March 1974: 
Recommended speed of 
130 km/h on highways

From August 1984: 
Fines for not wearing belt

From May 1998: 
Blood alcohol limit of 0.5

From July 1973: 
Blood alcohol limit of 0.8

From  
October 1972:

Maximum speed of 
100 km/h on  
country roads



pants killed also decreased (-170 fatalities = -6.5%). 
However, more people were killed on mopeds and 
motor-assisted bicycles (+6 fatalities = +8.5%) and on 
bicycles (+8 fatalities = +2.5%). The increase in the 
number of cyclists killed can be attributed to the huge 
popularity of pedelecs and the fact that they are, in 
turn, more frequently involved in accidents (61 fatal-
ities = +70% in total compared with 2015). In acci-
dents involving trucks weighing more than 3.5 met-
ric tons, 40 more people lost their lives in 2016 than 
in 2015. In accidents involving trucks weighing less 
than 3.5 metric tons, however, 56 fewer fatalities were 
recorded.

Most road users were killed on rural roads 
(1,855). In urban areas, the number of fatalities was 
958, while 393 people were killed on highways. In ac-
cidents resulting in personal injury, almost 370,000 
cases of driver error were recorded. The most com-
mon cause was driver error during left/right turns, 
U-turns or when reversing (almost 58,000), followed 
by nonobservance of right of way (almost 53,500), 
insufficient distance (51,200) and excessive speed 
(almost 47,000). Although it is not possible to de-
termine how many accidents were caused by drivers 
being distracted by cellphones and similar because 
there is no way to verify this, it it likely to be a not-in-
significant figure.

CYCLISTS CONTINUE TO BE  
AT SERIOUS RISK

As the figures from Germany show, cyclists did not 
benefit from the general positive trend observed for 
traffic fatalities in 2016. Although Germany, togeth-
er with France, Italy, the Netherlands and the United 
Kingdom, is one of the EU member states (Figure 11) 
that has recorded the biggest decrease in cyclist deaths 
since 1991 – with some countries cutting this figure 
by up to 60% – since 2010, this progress has stagnated 
in various countries with the number of fatalities re-
maining at more or less the same level. Almost 2,100 
cyclists – that’s around 8% of all traffic fatalities – lost 
their lives on EU roads in 2015. 

The number of fatalities could be reduced further 
if cyclists were even more aware of the traffic regu-
lations that apply to them or did not disregard the 
regulations. A study published in 2015 on behalf of 
insurance company CosmosDirekt found that 83% 
of German cyclists do not always observe traffic reg-
ulations. 14% of those surveyed said that they dis-
obeyed the regulations quite frequently, while 5% 
even said that they disobey them very frequently. 
Alarmingly, among 18–29-year-old people, only 1% 
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According to the Law on Traffic and 
Road Safety, which has been in 
force since May 2014, children un-
der the age of 16 are required to 
wear a helmet when riding a bicy-
cle. This applies regardless of wheth-
er they are outside or inside urban 
areas or whether they are riding or 
are passengers on a bike. For oth-
er cyclists, the mandatory wearing 
of helmets depends on whether they 
are riding in urban or non-urban ar-
eas. As such, helmets are voluntary 
in urban areas and mandatory in 
non-urban areas. Prior to the adop-
tion of this law, the mandatory wear-
ing of helmets was the subject of ex-
tensive debate.

With regard to bicycle accident 
rates among cyclists before the 
wearing of a helmet became man-
datory for children under the age of 
16, according to a research study 
carried out by the Fundación MAP-
FRE during the period from 2003 
through 2011 in Spain, there were:
• 711 fatalities: 537 in non-urban 

areas and 174 in urban areas
• 4,896 seriously injured: 2,706 in 

non-urban areas and 2,190 in ur-
ban areas

• 25,400 with minor injuries: 7,631 
in non-urban areas and 17, 769 in 
urban areas

• 31,007 casualties in total: 
10,874 in non-urban areas and 
20,133 in urban areas
When we focus more specifical-

ly on accident rates between 2008 
and 2013 and look at the data pre-
sented in a report published by the 
Ponle Freno (Slow Down) Study Cen-

tre-AXA Road Safety, the number of 
accidents involving cyclists has been 
increasing continuously from 2,964 
in 2008 to 5,806 in 2013. Unfor-
tunately, there is a lack of concrete 
measurements of accident rates 
among bicycle users under 16 years 
of age. Therefore, we have not 
been able to assess the effectiveness 
of the measure that makes the wear-
ing of helmets mandatory. Howev-
er, it is remarkable that, according 
to the Cycling Barometer in Spain, 
“only four in ten Spaniards say that 
they are aware of the regulation re-
garding cycling in the city. By con-
trast, this percentage is almost 55% 
among bicycle users and exceeds 
60% among those who use bicycles 
extensively”.

Based on the information revealed 
by this Barometer, the mandatory 
wearing of helmets has once again 
become a topic of discussion. There 
continues to be greater effort devoted 
to its discussion rather than to its val-
ue as an indicator in measuring ac-
cidents involving cyclists before and 
after the wearing of helmets became 
mandatory. As a result, we must call 
upon the authorities to take into ac-
count cyclists under 16 years of age 
when measuring accidents in order 
to evaluate the effectiveness of the 
measure. On behalf of MOVING, we 
also call for further action on road 
safety education and training, with a 
particular focus on those who are un-
der 16 years of age in Spain and, in 
this respect, we welcome the Europe-
an STARS project, which is currently 
underway.

Luisa López Leza

Head of European affairs, MOVING International 
Road Safety Association

Preventing accidents among cyclists under 16 years of age 



Traffic safety is a global issue 
that transcends borders.  Societ-
ies must continually adapt to meet 
new challenges and identify ways 
to better mitigate threats that put 
people’s lives at risk. In the United 
States, we’re on the cusp of a tech-
nological revolution in transporta-
tion that has the potential to ad-
vance safety on America’s roads. 
Through a three-lane approach, 
our goal is to transform public 
safety for motorists and achieve 
zero traffic deaths on our nation’s 
roads.

Our first lane focuses on human 
factors, which contribute to 94 per-
cent of traffic accidents in the U.S. 
Examples include drivers speed-
ing, failing to buckle up or mak-
ing the reckless decision to drive 
drunk. We’ve made a big differ-
ence through an effective formula 
of strong laws, high-visibility en-
forcement and education. These 
efforts have brought seatbelt use 
to all-time highs and have saved 
countless lives, but we know it’s 
not enough. Everyday, lives are 
still lost, and it’s the reason we’re 
partnering with the National Safe-
ty Council, the Road to Zero Co-
alition and other safety organiza-
tions. We’re taking our successful 
formula and applying lessons 
learned from other successful pub-
lic health initiatives to add new, 
innovative strategies that could 
benefit safety in the short-term and 
long-term. 

Our second lane is about ad-
vanced safety technologies, includ-

ing automated vehicle technolo-
gies. For example, lane departure 
warning systems that can alert a 
drowsy driver to stay in their lane; 
advanced emergency braking that 
can stop a car from striking a pe-
destrian; or a highly automated 
vehicle that can safely transport 
a person to work.  We see amaz-
ing potential in these technologies 
to transform, even revolutionize, 
road safety by helping to address 
the 94 percent of traffic accidents 
tied to human errors.  In addition 
to preventing crashes, technology 
in transportation holds enormous 
promise for providing mobility to 
millions of Americans without easy 
access to personal transporta-
tion—that includes the elderly and 
people with disabilities. 

Our third lane is proactive vehi-
cle safety, which is about working 
with automakers to make sure they 
are prioritizing safety and building 
vehicles without dangerous safe-
ty defects. We’re moving from a 
reactive model where defects are 
identified and remedied only after 
crashes or malfunctions occur, to 
a new model that promotes indus-
try-wide collaboration to integrate 
best safety practices that can pre-
vent crashes from happening in 
the first place.  

Through technology and our 
three-lane strategy, our long-term 
traffic safety goals align with oth-
er nations around the globe – to 
reduce crashes and injuries – and 
reach the ultimate goal of zero 
deaths on our roads.

Jack Danielson

Acting Deputy Administrator, National Highway  
Traffic Safety Administration, U.S. Department of 
Transportation

Three Lanes on the Road to Zero

of the cyclists surveyed said that they always followed 
the traffic regulations.

As the Federal Ministry of Transport and Digital 
Infrastructure and the German Cyclists' Association 
(ADFC) state, one of the important regulations de-
fined in the German road traffic regulations is that cy-
clists must use an explicitly signposted cycle path, even 
if they think that they would make better progress by 
cycling on the road. Where a separate cycle path and 
footpath are provided, cyclists must not cross onto the 
footpath, not even to overtake. Where a combined cycle 
path and footpath is provided, cyclists must share the 
designated space with pedestrians. Cyclists do not have 
priority here, but pedestrians must allow them to pass. 
Footpaths are no-go zones for cyclists, except for peo-
ple accompanying children up to the age of 8 on bicy-
cles. When accidents occur, courts almost always hold 
the cyclist on the footpath solely responsible. If no sign-
posted cycle path is available, cyclists may use the road. 
Here, as always, the obligation to keep to the right – in 
this case, to the right of the right hand lane – applies.

One thing worth noting is that only pedelecs with 
motor support up to 25 km/h are legally classed as bi-
cycles, which means that they can also be ridden on 
cycle paths. However, this does not apply to the more 
powerful “S-Pedelecs” (motor support up to 45 km/h), 
which are classed as mopeds rather than bicycles. With 
the e-bike – a type of electric moped that can reach 
speeds of up to 25 km/h with the aid of a motor even 
without the rider pedaling – riders are permitted to use 
cycle paths only in urban areas if these paths have an 
“E-Bikes frei” (E-bikes allowed) sign.  It is also import-
ant to note that when cyclists are on the road, they must 
observe the traffic lights that apply to all road users. If a 
dedicated traffic light is provided for cyclists, they must 
observe this light on the cycle path. If the cyclist is on 
the cycle path and no dedicated traffic light is provid-
ed for cyclists, the cyclist must observe the traffic lights 
that apply to all road users. Light signals for pedestrians 
generally do not apply to cyclists. 

When it comes to alcohol, even cyclists with a 
blood alcohol concentration as low as 0.3 may be li-
able to prosecution and will be held accountable in 
the event of an accident. If cyclists have a blood alco-
hol concentration of 1.6 or above, they are breaking 
the law even if their cycling behavior is not notice-
ably unsteady or erratic. Furthermore, like for driv-
ers, cyclists may use cellphones only if they are using 
a hands-free device.

What is the situation in terms of helmet for cyclists? 
In Germany, it is not yet legally compulsory to wear a 

Accidents



helmet. The same applies in countries such as France, 
Switzerland, the United Kingdom, Italy, Poland and 
the Netherlands. In Austria, the Czech Republic, 
Lithuania, Croatia, Sweden, Slovenia, Slovakia and 
Spain, children and young people at least must wear 
a bicycle helmet. For safety reasons, though – and 
in light of the growing number of pedelecs on the 
road – the number of people wearing helmets must 
be increased. This is also the recommendation of or-
ganizations such as the German Road Safety Coun-
cil. According to the German Road Safety Council, 
wearing a bicycle helmet should become the rule 
rather than the exception in the future, and parents 
should lead the way here by setting a good example.

DRASTIC INCREASE IN THE NUMBER OF 
TRAFFIC FATALITIES IN THE USA

Let’s return to the topic of accidents in general. The 
picture in the USA is very different to that in the 

EU. In the USA, according to information provided 
by the National Safety Council (NSC), the number 
of traffic fatalities increased to over 40,000 in 2016. 
This equates to an increase of 15% compared with 
2015, when just under 35,100 traffic fatalities were 
recorded. This development is even more dramatic 
given that the USA already recorded a 7.2% increase 
from 2014 to 2015. This means that within two years, 
the country has seen the biggest increase for over 50 
years (Figure 12). In view of the increase in vehicle 
safety thanks to the large range of assistance systems 
available and the hundreds of millions of US dollars 
that have been invested in campaigns against speed-
ing, alcohol and driver distraction, many road safety 
experts are at a loss to explain this trend.

As well as drunk-driving, drivers being distract-
ed by their smartphone seems to be an especially 
widespread problem in the USA. As recently as the 
end of March 2017, 13 people lost their lives in a 

 The number of traffic 
fatalities rose again in the USA 
in 2016.
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* Estimate according to the National Safety Council  Source: PARS, FHWA 

Traffic fatalities and fatality rate per 100,000 vehicles in the USA between 1975 and 2015
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 Warning – drive on the left: 
Between 2011 and 2015, an av-
erage of 6% of all traffic accidents 
resulting in fatalities and/or injuries 
in New Zealand involved drivers 
with foreign driving licenses. 77% 
of these were only in New Zealand 
for a short time/on vacation. Al-
most 60% of the accidents occurred 
outside of built-up areas.

Road Safety Strategy 2020 and accidents in South Australia

South Australia has also adopted 
 “Vision Zero” as the main motivation 
for its road safety work: The name of 
the current program is “Towards Zero 
Together.” Around 1.7 million peo-
ple live in the state, which includes 
the metropolitan region of Adelaide. 
The aim is to reduce the number of 
traffic fatalities per year here to no 
more than 80 (4.5 per 100,000 in-
habitants) and the number of people 
seriously injured to a maximum of 
800 (45 per 100,000 inhabitants) by 
2020.

The brochure for South Australia's 
Road Safety Strategy 2020 includes 
the annual figures for people killed 
and seriously injured in traffic acci-
dents between 1981 and 2010 (Fig-
ure 13). To compensate for fluctuations 
in the absolute, relatively small figures, 
the figures are examined in three-year 
blocks when changes are evaluat-
ed. From 1981 to 1983, an average 
of 252 traffic fatalities were record-
ed and 3,104 people were serious-
ly injured; between 2008 and 2010, 
however, an average of 112 fatalities 
were recorded and 1,126 people se-
riously injured. This means that over 
30 years, the number of fatalities de-
creased by 56% and the number of 
people seriously injured by 64%. Fur-
ther reductions in the absolute figures 
to 80 fatalities and 800 people seri-
ously injured by 2020 would repre-
sent relative decreases  
of around 30%.

South Australia's 2020 strategy is 
supported by action plans and priori-
tized measures. This includes the need 
for road transport systems to be de-
signed to be more forgiving and the 
requirement for each and every road 
user to be even more aware of their 
responsibility on the road.  Taking into 

account the accident statistics, the 
South Australian road safety program 
is aimed in particular at risk groups 
such as aboriginal people, people over 
the age of 70, young people aged be-
tween 16 and 24, cyclists, pedestrians, 
motorcyclists, drivers of heavy-duty ve-
hicles and drunk-drivers.

Although Australia is seeing much 
fewer serious traffic accidents and vic-
tims compared with Europe and the 
USA, some of the main factors relating 
to the accidents and the recognized 
risk groups are very similar. It there-
fore makes sense to engage in discus-
sions about potential measures and 
their impact at an international level 
so that all those involved in improving 
road safety can learn from experience, 
advise one another and implement 
findings locally in each region with 
even more background knowledge.

Accidents

traffic accident in Texas because the pickup driv-
er who caused the accident had been sending texts 
while driving. The problem is confirmed by a recent 
study conducted by Cambridge Mobile Telematics, 
which found that in 52% of journeys that ended in 
an accident, a smartphone was being used. Accord-
ing to an analysis  of telephone data, 20% of those 
involved in an  accident used their smartphone for 
over two minutes on average during the journey up 
to the time the accident occurred. In 30% of cases, 
the cellphone was used at speeds of over 90 km/h.

The fact that safety belts are often not worn in 
the USA despite the average usage rate having now 
reached over 90% could also be partly responsible 
for the comparatively high number of traffic fatali-
ties. In 2015, for instance, 22,441 car occupants were 
killed in traffic accidents, according to data from 
the National Highway Traffic Safety Administration 
(NHTSA). This is an increase of 6.6% compared 
with the previous year. A huge 48% of those people 

Fatalities
Seriously injured

Source: South Australia's Road Safety Strategy 2020 

Development in number of people killed and seriously injured in  
traffic accidents in South Australia between 1981 and 2010
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killed – that is, around 10,770 – were not wearing a 
safety belt. In the two years previous, 49% of car oc-
cupants killed were not wearing a safety belt – with 
this figure as high as 52% in 2012. In some US states 
such as Montana, Nebraska, North Dakota and Wy-
oming, the percentage of car occupants killed in a 
traffic accident who were not wearing a safety belt 
climbs to 70% or even higher.

The importance of wearing the belt for safety 
reasons has been clearly proven time and again 
through countless international studies. Rune El-
vik and his colleagues at the Institute of Transport 
Economics in Oslo, for instance, have proven that 
wearing a safety belt in the front of a car reduces 
the risk of fatal injuries by 45–50% and the risk 
of minor and severe injuries by 20% and 45% re-
spectively. When passengers in the back of the car 
wear a safety belt, the risk of suffering fatal and 
 severe injuries is cut by 25% and the risk of minor 
 injuries is cut by up to 75%. Passengers in the back 
seats who do not wear a safety belt are not just put-
ting their own lives at risk in the event of an acci-
dent – the collision can cause these passengers to 
be thrown forward and collide with the driver or 
the passenger in the front or push their seat backs 
forward, which can result in additional injuries to 
the chest and pelvic area of the front passengers in 
particular.

More stringent controls with corresponding fines 
therefore seem to be urgently required. Currently, 
primary belt laws allow police to issue a fine to driv-
ers alone if they are not wearing a safety belt in 34 
US states. In the remaining states, only secondary 
belt laws are in force. This means that police may is-
sue a ticket only if the road user has committed an-
other infraction. Not wearing a safety belt is in itself  
not reason enough for a fine. And what's more, even 
today there is no legal requirement for anyone over 
18 to wear a safety belt in New Hampshire, the only 
US state where this is the case. 

ROAD SAFETY IS A GLOBAL CHALLENGE

A total of around 65,000 traffic fatalities were re-
corded across the EU and the USA in 2016 – and 
this is just a fraction of the 1.25 million people 
who are killed on the road every year worldwide 
according to the WHO's “Global Status Report on 
Road Safety 2015.” The differences between the in-
dividual regions are immense (Figures 14 to 16). 
While the number of traffic fatalities in most of 
the world's more prosperous nations has been 
falling more or less continuously for decades, the 
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14
Car occupants killed per 100,000 inhabitants from 2005 to 2015
With regard to the number of car occupants fatally injured per 100,000 inhabitants, the Netherlands, the United 
Kingdom and Sweden had already reached a level in 2005 (two to three fatalities) that other nations did not achieve 
until 2015. These three countries managed to reduce this figure to 1.5 fatalities per 100,000 inhabitants or less by 
2015. In Japan and Switzerland, this figure was even below 1.0 in 2015.

Source: IRTAD

Car occupants killed per 100,000 inhabitants from 2005 to 2015
Countries that have implemented a wide variety of measures relating to occupant safety have seen a significant reduc-
tion in this figure (= high percentage value). The very high reduction percentages combined with very low comparative 
figures for 2015 show that a number of nations have now achieved the level of “High Performer” – they seem to 
have done something right over the decade in question.
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numbers are rising in many emerging and devel-
oping nations. According to the WHO, around 
90% of all road traffic fatalities occur in low- to 
medium-income countries, even though this is 
where only 54% of the world's vehicles are found. 
Globally, the fatality rate in low-income countries 
is twice that of high-income countries. The risk of 
being killed in a road accident is particularly high 
for unprotected road users such as pedestrians, 
 cyclists and motorcyclists.

According to the WHO, the countries that have 
achieved success when it comes to road safety in 

recent years are those that have implemented best 
practice measures in combination with legislative 
requirements. Worldwide, 47 countries now im-
pose speed limits of 50  km/h in residential areas; 
34  countries place a limit on the maximum blood 
alcohol content of drivers; helmets are compulsory 
for motorcyclists in 44 countries; safety belts are a 
statutory requirement for all car occupants in 105 
countries; and special child restraints must be used 
in 53 countries when children travel by car. To con-
tinue making strides toward the desired goal of “Vi-
sion Zero”, these figures must be increased further 
over the coming years.

Accidents

Data source: WHO

Number of fatally injured road users per 100,000 people in proportion to the  
number of registered vehicles and the number of traffic fatalities per registered vehicle
The graphic shows two different influencing factors. The higher the average income, the greater the number of vehicles per capita of the population. The lower the 
average income, the greater the number of traffic fatalities per 1,000 vehicles. The size of the colored areas shows that the number of traffic fatalities per capita 
of the population is much lower in high-income countries in a global comparison (smaller area).
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• The fundamentally positive trend in 
the occurrence of traffic accidents 
in the EU may not be enough to 
achieve the stated objective of halv-
ing the number of traffic fatalities 
between 2010 and 2020.

• Across the EU, on average around 
8% of all fatalities occurred on high-
ways in 2016, with 37% occurring 
in urban areas and 55% on coun-
try roads.

• Statistically, for every traffic fatali-
ty that occurs, a great many more 
people will suffer severe, often 
life-changing injuries.

• In Germany, the number of traffic 
fatalities reached its lowest level for 
over 60 years in 2016.

• In the USA, the number of traf-
fic fatalities in 2016 increased to 
over 40,000. Drivers being dis-
tracted by smartphones is a par-
ticularly big problem there.

• With 1.25 million traffic fatalities 
per year worldwide, road safe-
ty work remains a global chal-
lenge.

• According to the WHO, around 
90% of all road traffic fatalities 
occur in low- to medium-income 
countries, even if this is where 
only 54% of the world's vehicles 
are found.

The Facts at a Glance

DEKRA Vision Zero – Interactive Map

“Vision Zero” – this term is often used 
when it comes to the qualitative de-
scription of road safety. The concept 
of this strategy, which was originally 
developed in Sweden, means 100% 
safe arrivals, zero fatalities. Over-
all, we are still a relatively long way 
away from realizing this vision. Even 
so, it is no utopia. Many towns and 
cities have achieved this aim in re-
cent years in Europe as well as in 
the United States and Japan. DEKRA 
has created an interactive map of 
the findings, which can be found at 
www.dekra-vision-zero.com. For this 
reason, the accident statistics avail-
able from a wide range of coun-
tries are continually being evaluat-
ed. Data is currently available from 
almost 2,500 cities in 22 countries 
across Europe, North America and 

Asia. This data shows 
that 922 towns/cities 
with over 50,000 inhabi-
tants recorded at least one year with 
zero traffic fatalities between 2009 
and 2015, while 16 towns/cities re-
corded six or seven years with zero 
traffic fatalities. For towns/cities with 
over 100,000 inhabitants, the fig-
ures since 2009 are as follows: 193 
towns/cities recorded at least one 
year with zero traffic fatalities be-
tween 2009 and 2015 and three 
towns/cities recorded five years with 
zero traffic fatalities. And in towns/
cities with over 200,000 inhabitants, 
29 towns/cities recorded at least 
one year with zero traffic fatalities 
between 2009 and 2015 and three 
towns/cities recorded four years with 
zero traffic fatalities.

Largest towns/cities with zero  
traffic fatalities in at least one year  
from 2009 to 2015 

Belgium Elsene 82,202

Germany Aachen 260,454

Finland Espoo 259,383

France Le Havre 177,259

Greece Larissa 145,981

Italy Reggio di Calabria 185,577

Japan Yotsukaichi 305,840

Lithuania Alytus 54,437

Luxembourg Luxembourg 103,641

Netherlands Almere 193,163

Norway Stavanger 199,237

Austria Salzburg 150,887

Poland Zielona Góra 117,253

Serbia Čač ak 113,383

Slovenia Maribor 94,984

Spain L'Hospitalet de 
Llobregat 253,782

Sweden Uppsala 140,454

Switzerland Lausanne 127,821

Czech Republic Olomouc 100,233

Hungary Szombathely 79,534

USA Alexandria (VA) 148,892

United Kingdom Wandsworth 308,304
Data source: DEKRA
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Compelling Examples of Accidents in Detail

1 Course of the accident
2 Marks on the tree
3+4 The vehicle involved in the accident

1

3

2

4

Example 1 – Accident

INFLUENCE OF ALCOHOL
Sequence of events:

Due to excessive speed in combination with tires 
worn down to the minimum tread depth of 1.6 mm, 
the drunk driver of this car lost control of his vehicle 
on a wet road while negotiating a long right-hand 
bend. The car skidded off the left-hand side of the 
road, and the B-pillar and right rear door collided 
with a tree next to the road.

Vehicle:

Car

Consequences/injuries:

The driver suffered minor injuries, his two passen-
gers suffered serious injuries.

Cause/problem:

Influence of alcohol; excessive speed; insufficient 
tire tread depth

Avoidance measures, mitigation of consequences/
strategy for road safety measures:

• Not driving under the influence of alcohol.

•  Keeping within the speed limit and drive in a  
manner appropriate for the road and weather  
conditions.

•  Making sure that your car is fitted with high-qual-
ity tires with sufficient tread depth.

•   ESP could have prevented the accident within the 
limits of what is physically possible or reduced the 
severity of the consequences.

Examples of Accidents / Crash Tests



1 Course of the accident
2 Evidence of the accident

3 Belt buckle
4+5 Final position of car 2

1

4

1

5

2 3

Example 2 – Accident

SAFETY BELT
Sequence of events:

The driver of a car (1) started to overtake on the 
highway but failed to indicate in time her intention 
to change lane by operating the turn signal and did 
not notice the car traveling next to her (2). This re-
sulted in a collision; the driver of car 2 lost control. 
Car 2 then collided with other vehicles before skid-
ding off the right-hand side of the road. The vehicle 
rolled over three times in the embankment and field 
adjacent to the road.

Vehicles:

Multiple cars

Consequences/injuries:

The driver of car 2, who was wearing a safety belt, 
suffered minor injuries; his passenger, who was not 
wearing a safety belt, was thrown out of the car and 
died of his injuries in hospital.

Cause/problem:

Mistake by the driver of car 1 when attempting to 
overtake. Passenger in car 2 not wearing a safety belt.

Avoidance measures, mitigation of consequences/
strategy for road safety measures:

•  The accident could have been prevented if, be-
fore attempting to overtake, the driver of car 1 had 
checked the traffic situation behind her car, oper-
ated the turn signal in time and glanced over her 
shoulder.

•  In situations like this, a lane change assist system 
could have prevented the accident.

•  Had the passenger in car 2 been wearing his safety 
belt, he would also have most likely survived with 
minor injuries.

2

1
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2

5

1

3 4

1 Accident
2 Evidence of the accident
3+4 Bicycle
5 Final position of the truck

Example 3 – Accident

CYCLING WITHOUT LIGHTS
Sequence of events:

The driver of a semitrailer tractor with tipper was 
waiting at a roadworks traffic light at night in a built-
up area. A cyclist approached from the left and rode 
past the truck. When the lights turned green, the 
truck set off. To drive around the traffic lights, which 
were positioned on the road, and past the road-
works, the driver steered left. During this maneuver, 
the front left corner of the truck collided with the 
cyclist. The cyclist was then run over by the truck, 
suffering fatal injuries. The bicycle’s lights were de-
fective, and the cyclist was wearing dark, low-con-
trast clothing. For the truck driver, the cyclist would 
have been only fleetingly visible in the wide-angle 
mirror.

Vehicles:

Bicycle 
Semitrailer tractor

Consequences/injuries:

The cyclist was fatally injured.

Cause/problem:

Riding past the truck at an unsuitable place; defec-
tive bicycle lights; dark, low-contrast clothing worn 
by the cyclist; large areas insufficiently visible or in-
visible from the truck.

Avoidance measures, mitigation of consequences/
strategy for road safety measures:

• Not passing vehicles at unsuitable places.

•  Ensuring your own safety by making sure that 
your bicycle lights work and are on and by wear-
ing high-visibility, contrasting clothing.

Examples of Accidents / Crash Tests



1 Course of the accident
2 Scene of the accident
3+4 Final position of the vehicle

3

4

1

2

Example 4 – Accident

COLLISION WITH A TREE
Sequence of events:

While negotiating a right-hand bend at excessive 
speed, a car driver ended up on the wrong side 
of the road. The driver then countersteered with  
excessive force, causing the car to lose stability and 
end up on the unpaved verge. The driver again  
attempted to countersteer, this time causing the car 
to skid. The rear right door area of the car collid-
ed with a tree next to the road. The rear head air-
bag, which was also deployed, was of no use to the 
child strapped into the child seat because, due to the 
small size of the child, the child slipped through un-
der the airbag.

Vehicle:

Car

Consequences/injuries:

The child in the rear seat on the right was killed 
when the car collided with the tree. The driver and 
his passenger suffered serious injuries.

Cause/problem:

Inappropriate speed. Inappropriate reactions by the 
driver

Avoidance measures, mitigation of consequences/
strategy for road safety measures:

•  Keeping within the speed limit and drive in a man-
ner appropriate for the road and weather condi-
tions.

•  Within the limits of what is physically possible, 
ESP could have helped to avoid the accident or re-
duce the severity of the consequences.

•  No trees directly next to the road; installing pro-
tective systems on existing trees.
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4

1 Accident
2 Damaged post supporting the curve marker sign
3 Evidence of where the motorcycle left the road
4 Final position of the motorcycle

Example 5 – Accident

MOTORCYCLE
Sequence of events:

A motorcyclist braked excessively while entering a 
left-hand bend. As he began to steer into the curve, 
he released the brake, at which point the motorcycle 
suddenly jolted upright before tipping to the right. 
The motorcycle and motorcyclist then skidded along 
the road until the motorcyclist collided with the post 
supporting a curve marker sign. The motorcyclist 
became entangled with the pole before coming to 
rest directly behind it. The motorcycle skidded into 
the field behind.

Vehicle:

Motorcycle

Consequences/injuries:

The motorcyclist died from his injuries at the scene.

Cause/problem:

Rider error and excessive speed in combination with 
critical infrastructure design

Avoidance measures, mitigation of consequences/
strategy for road safety measures:

•  The motorcyclist should have reduced his speed.

• Curve-capable ABS (ASC).

•  Rider safety training in order to better understand 
how a motorcycle responds in critical situations.

• Yielding curve marker signs

•  Although the newly planted trees at the scene of 
the accident help road users to see earlier how 
the road curves, they will in a few years constitute 
deadly obstacles.

2

1

3

6

2

Examples of Accidents / Crash Tests



1

1 Top view of the scene of the collision
2–5 Crash test with steel post
6–9 Crash test with plastic post
Note: 2–9 are mirrored for clarity

Example 6 – Crash tests

CURVE MARKER SIGN
Crash tests:

Two motorcycles were each crashed at a speed of 60 km/h 
against two different curve marker sign systems. In both 
cases, the Hybrid III crash test dummy representing the 
rider was wearing full protective clothing. In the first test, 
the dummy motorcyclist collided – as in the previous 
crash example – with a conventional marker sign post 
made from steel; in the second test, the dummy motor-
cyclist collided with a post on which a marker sign made 
from plastic was mounted. Most guide posts in Germa-
ny are made from plastic. The ones used in the test had a 
conventional shear-off attachment, with which they are 
connected to the foundation in the ground. In the event 
of a collision, the post becomes separated from the at-
tachment without causing significant material damage 
or personal injury. After an accident, the post can gener-
ally be reinserted for further use.

Vehicle:

Motorcycles

7

3

8

4

9

5

Crash test results:

Steel posts: The measured stress values were well above 
the biomechanical limits. The shoulders, chest and head 
were subjected to extreme forces. No human could sur-
vive a crash like this.

Plastic posts: All measured values were in the noncriti-
cal range, well below the biomechanical limits. Provided 
no follow-on collision occurs (e.g. against a tree), a crash 
like this would be survivable.

Strategy for road safety measures:

Safety-oriented roadside design must form a key part of 
road planning and maintenance.
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1

2

5

3

6

Example 7 – Accident

TECHNICAL DEFECT
Sequence of events:

A motorcyclist was riding along a main road when 
he lost control of his motorcycle while taking a left-
hand bend. Prior to this, the motorcyclist had not 
noticed that engine oil was leaking. While he was 
traveling along, some of the oil ended up on the rear 
wheel. This caused the tire to lose grip, causing the 
motorcycle to roll from side to side and then skid 
off the right-hand side of the road. The motorcycle 
collided with an obstacle, and the motorcyclist was 
thrown into the roadside ditch.

Vehicle:

Motorcycle

Consequences/injuries:

The motorcyclist was fatally injured.

Cause/problem:

A technical inspection revealed technical defects, 
severe enough to cause the accident, in the area of 
the engine block. A loose bolt and an incorrectly ap-
plied seal resulted in an oil leak. The oil ended up on 
the rear wheel.

Avoidance measures, mitigation of consequences/
strategy for road safety measures:

•  Using suitable spare parts and ensuring that they 
are correctly fitted in a specialist workshop.

•  Conducting regular checks of the vehicle’s techni-
cal condition and ensuring that the vehicle is ser-
viced regularly.

•  Visual inspection before setting off.

1 Diagram of the oil leak
2 Final position of the motorcycle/damage
3  Detail: rear wheel exhibiting traces of liquid
4  Overview: final position of the motorcyclist and final position of the 

motorcycle
5  Oil supply line: bolt and seal set used on the motorcycle
6  Oil supply line: bolt and original seal set

Examples of Accidents / Crash Tests



2

1 Accident
2 Scene of the accident
3+4 Damaged warning sign trailer
5 The articulated truck that caused the accident

Example 8 – Accident

SAFETY VEHICLE
Sequence of events:

The driver of a trailer truck was driving along the 
highway in the right-hand lane, but failed to react 
in time to a traffic guidance trailer that had been put 
in position by the highway maintenance authori-
ties and was easily visible from a distance. The trail-
er truck crashed into the guidance trailer. The truck 
was deflected to the left and crossed the middle and 
left-hand lane. The central crash barrier prevented 
the trailer truck from ending up on the wrong side 
of the highway.

Vehicles:

Trailer truck 
Tipper truck with warning sign trailer

Consequences/injuries:

The driver of the trailer truck died from his injuries 
at the scene.

Cause/problem:

Unknown; the vehicle showed no signs of relevant 
technical defects.

Avoidance measures, mitigation of consequences/
strategy for road safety measures:

•  Drivers must ensure that they concentrate on the 
road and traffic.

•  High-performance emergency braking systems in 
the truck could help to prevent such accidents en-
tirely or at least significantly mitigate the effects of 
an accident.

•  Deformation elements on warning sign trailers ab-
sorb a huge proportion of the energy introduced, 
thereby protecting the occupants of the impacting 
vehicles as well as any persons in the secured area.

3

5

1

4
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Driving under the influence of alcohol, excessive speed, getting distracted by smartphones and other electronic com-
munication systems, and lots more: The human factor plays a key role in road accidents. Almost 90% of accidents in 
Europe can be attributed to human error, which means that efficient measures aimed at eliminating this problem are 
indispensable. As much as vehicle technology and road infrastructure can help to prevent risky situations from arising 
in the first place or mitigate the consequences of accidents, the most important factor is the human factor: Responsible 
behavior, a proper assessment of one’s own capabilities and a high level of acceptance of rules among all road users 
are absolutely essential.

Greater Risk Awareness Urgently Required

The numbers are worrying: According to the Na-
tional Highway Traffic Safety Administration 

(NHTSA), one person is killed on US roads every 51 
minutes in accidents in which one road user had a 
blood alcohol concentration of 0.8 or more. In 2015, 
the total number of traffic fatalities in the USA was 
almost 35,100, 10,265 of whom – that is, almost 30% 
– were killed in accidents in which alcohol was a fac-
tor (blood alcohol concentration of 0.8 and more). 
While this percentage sank continuously between 
2006 and 2011, it has since remained at roughly the 
same level.

And things don’t look much better in other 
countries either. According to the World Health 
Organization (WHO), and insofar as national fig-
ures are available, this black list is headed by South 
Africa with 58%, followed by Uruguay with 38% 
and Vietnam with 34%. In the EU, drunk driving 
was responsible for around 6,500 deaths in 2015 – 
that’s around 25%. The differences between the fig-
ures among the individual member states are rela-

tively large. In 2015, Germany recorded 256 deaths 
caused by drunk driving (7.4%), while France re-
corded 866 (25%). In Estonia and Latvia, however, 
almost one in two traffic fatalities was the result of 
drunk driving.

PRIMARY PREVENTION THROUGH ALCOHOL  
INTERLOCKS

For several years now, various countries have made 
attempts to introduce a technical solution to prevent 
alcohol-related accidents: the alcohol interlock, an 
immobilizer that is built into the car and allows the 
engine to be started only when the driver has given 
a breath sample containing no trace of alcohol. This 
system helps to prevent drunk-driving by stopping 
people who have consumed alcohol from being able 
to start the engine in the first place.

Alcohol interlocks are currently used worldwide 
for primary and secondary prevention purposes. 
One example of primary prevention by means of 

.BEST PRACTICE 
Greater safety thanks to alcohol 
interlocks: An immobilizer allows 
the engine to be started only after 
the driver has successfully passed a 
breathalyzer test.
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alcohol interlocks is offered by a Dutch transport 
company, which has had breath-alcohol-controlled 
immobilizers installed in all vehicles as a way of 
enforcing a zero-tolerance policy toward alcohol 
among its drivers. The working conditions of truck 
drivers in particular, who carry out their duties un-
der intense time pressure and frequently alone, can 
put them at risk of using alcohol to “switch off ” 
during rest periods. If people drink more alcohol in 
the evening, they often underestimate how long it 
takes for the alcohol to be metabolized in the body, 
which means that they may still have residual alco-
hol in their blood the next morning. Despite initial 
skepticism among some of the company’s drivers 
who felt that they were being watched, immobiliz-
ers have become standard and helped to promote 
a more responsible attitude toward alcohol than 
before. In addition to direct improvements for the 
safety of the drivers and other road users, the logis-
tics company has also seen business benefits thanks 
to less vehicle damage, which, in turn, is advanta-
geous in the company’s dealings with its insurance 
company.

POSITIVE EXPERIENCES FROM FINLAND

Alcohol interlocks act as a secondary prevention 
measure when they are installed in the vehicles of 
known drunk-drivers, that is, as part of “offender” 
programs for drivers who have been stopped or con-
victed for drunk-driving. Such programs are cur-
rently in place in the USA, Canada and Australia as 
well as in some European countries (Finland, Swe-
den, Norway, Denmark, Belgium, France and Po-
land and as a research project in Austria).

In a report published in 2013, the Finnish traf-
fic authorities detailed their experiences with the al-
cohol interlock program (Figures 17 and 18). In the 
period under analysis (2008-2012), an alcohol inter-
lock had been fitted in the vehicles of 1,687 drivers. 
Once a driver has been convicted of drunk-driving, 
a court decides upon a “probation period” of one to 
three years with the alcohol interlock; in Finland, 
the costs of €110 to €160 per month are paid by the 
convicted person themselves.

The parameters are adjusted in line with the ap-
plication in question and according to the statuto-
ry requirements in the countries in which alcohol 
interlocks are used. In Finland, for example, the in-
terlocks have been calibrated such that they prevent 
the engine from being started when a blood alco-
hol concentration of 0.2 or more is detected. This 
tolerance range is necessary because eating certain 

foods can cause the body to produce small amounts 
of alcohol without any alcohol actually having been 
drunk. When the engine is turned off, it can be re-
started within five minutes without the driver hav-
ing to provide another breath sample.

If a participant fails to stick to the rules of the 
alcohol interlock program, for example by driv-
ing a car that is not specified on their driver’s li-
cense, attempting to manipulate the alcohol inter-
lock or driving another vehicle under the influence 
of alcohol, they will have their driver’s license with-
drawn. This is also the case if the participant decides 
that they no longer want to take part in the pro-
gram. Of the more than 19,000 people convicted of 

 BEST PRACTICE 
“Offender” program: alcohol 
interlock programs help drivers 
who have been caught or convicted 
for drunk-driving and help prevent 
drunk-driving in general.

Source: Vehmas, A. & Löytty, M. (2013). Effectiveness and impact of alcohol-interlock-controlled driving rights.  
Finnish Transport Safety Agency (Trafi). Helsinki. 

Alcohol interlock program in Finland
One interesting side effect of this device was revealed when the participants were asked about the extent to which 
having the device installed in their car influenced their own drinking habits. Most drivers said that they drank less 
alcohol or drank less frequently. One tenth of respondents had even given up alcohol completely. 
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Source: Vehmas, A. & Löytty, M. (2013). Effectiveness and impact of alcohol-interlock-controlled driving rights.  
Finnish Transport Safety Agency (Trafi). Helsinki. 

Alcohol interlock program in Finland
In an evaluation of the alcohol interlock program in Finland, the participants were also asked what they liked about 
the device. One thing they particularly appreciated, for example, was the fact that they were still allowed to drive. 
They also liked the fact that the device reliably prevented them from “accidentally” taking to the wheel while 
under the influence of alcohol.
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drunk-driving in Finland in 2012, 511 volunteered 
to take part in the alcohol interlock program. As a 
sign of the program’s success, just 5.7% of all par-
ticipants were re-arrested for drunk-driving either 
during or after the end of their “probation period.” 
This form of legal probation is therefore much more 
effective than for drunk-drivers without an alcohol 
interlock, of whom 29% to 30% in Finland re-offend. 
Twenty-four people died while the alcohol interlock 
was in use, with 37.5% of deaths the result of alcohol 
poisoning and alcohol-related illness.

TRAFFIC THERAPY SUPPORT FROM  
PSYCHOLOGISTS 

To ensure that any changes in people’s behaviors to-
ward healthy, responsible alcohol consumption or 
even teetotalism are as long-lasting as possible and 

remain effective even after the alcohol interlock has 
been removed, therapeutic support from psycholo-
gists is essential, as a 2016 study from Florida clear-
ly shows. The researchers headed by Robert Voas 
compared alcohol interlock users who were simul-
taneously receiving a therapeutic intervention with 
interlock users who were not. They demonstrated 
that, among the group receiving a therapeutic in-
tervention, the recidivism rate – i.e. drunk-driving 
re-offenders – was 32% lower than in the group not 
receiving a therapeutic intervention. The authors es-
timate that they have prevented 41 rearrests, 13 ac-
cidents and 9 accident injuries following removal of 
the alcohol interlock among the 13,458 alcohol in-
terlock users receiving support.

Another important criterion for a successful al-
cohol interlock program is that the data stored in the 
device is also evaluated so that, for example, repeated 
unsuccessful attempts to start the engine can be dis-
cussed with the user. This requires a trained person 
who acts as an interface between the device manu-
facturer, the controller – e.g. the driver’s license au-
thorities – and the user. Repeated unsuccessful at-
tempts to start the engine on a Monday morning, 
for example, would indicate that the person in ques-
tion is not aware of the problem of residual alcohol. 
Awareness-raising and behavior-changing measures 
with the support of a traffic psychologist would cer-
tainly prove useful here.

The result of a DEKRA-supported study into 
the introduction of an alcohol interlock program 
in Germany included proposals for accompanying 
therapeutic measures. After an initial diagnosis and 
a preliminary consultation with the traffic psycholo-
gist before the alcohol interlock is installed, six two-
hour consultation sessions should take place over a 
six-month period, supported by a range of exercises 
taking place between the consultation sessions (in-
tersession work). In addition to the educational con-
tent, the sessions should also involve an analysis of 
the alcohol interlock results, including discussion of 
any areas of concern in relation to the alcohol in-
terlock data, the self-monitoring/drink logs and the 
lab-based parameters.

LEGISLATIVE MEASURES AND MONITORING

To monitor compliance with the rules as part of road 
safety measures, different approaches – or “enforce-
ment” measures – are used worldwide. One way of 
ensuring that drivers do not exceed alcohol limits 
and are drug-free while behind the wheel is “road-
side testing”, whereby all drivers – whether or not 

 BEST PRACTICE 
Therapeutic psychological 
support reduces recidivism rates 
(drunk-driving re-offenders).

In the SUPREME study, which dates 
back to 2007, one demonstrably 
effective method of improving road 
safety was the introduction of reha-
bilitation courses run by traffic psy-
chologists for motorists who had 
been caught drunk-driving. 

In Estonia in 2011, following 
the adoption of the road traffic act 
(Ls Section 100 lg. 6), a program 
was launched in which novice driv-
ers stopped for drunk-driving were 
offered courses in “correct” driv-
ing. These courses are designed to 
have a long-term effect and offer 
added value for the target group.

The Estonian Police and Bor-
der Guard Board, which over the 
course of three years had evaluat-
ed the results of the program for 
novice drivers, decided in 2014 
and 2015 and as part of a pilot 
program to offer 300 drunk-driv-
ers who had been convicted of 
breaking the law – i.e. who had 
recorded up to 0.74 mg/l in their 
breath or recorded a blood alco-
hol concentration of 1.5 – the op-
portunity to take part in this pro-
gram, regardless of their level of 
driving experience.

Within 18 months of the program 
ending, only 7.5% of the course 

participants had been caught again 
drunk at the wheel. In 2016, fol-
lowing minor amendments to the 
law, the program was rolled out na-
tionwide to all drivers stopped for 
drunk-driving. As motivation to take 
part in the program, the court-im-
posed fines were waived, although 
participants would have to pay to 
take part in the program. The pro-
gram must be completed within ten 
months of the participant having 
been caught driving under the influ-
ence of alcohol.

In fall 2016, the Estonian Min-
istry of Justice teamed up with 
the department of public pros-
ecution to launch a project of-
fering even first-time drunk-driv-
ing offenders with high alcohol 
levels at the wheel (0.75 mg/l 
to 1.00 mg/l in their breath or 
a maximum blood alcohol con-
centration of 2) the opportuni-
ty to take part in the rehabilita-
tion courses in “correct” driving. 
Since this target group is also 
considered to be a “complicat-
ed” target group, psychiatric 
clinics, laboratories and legal 
advisers are also involved in the 
project. Time will tell whether this 
project is successful.

Gunnar Meinhard

Head of the Traffic Behavior Development Center  
and adviser to the Estonian authorities in matters  
of road safety

Efficient Rehabilitation Courses for People Stopped for 
Drunk-Driving

The Human Factor



their driving was otherwise erratic or suspicious – 
are tested in a police check for alcohol or drugs. To 
increase the monitoring intensity, these controls are 
carried out on a regular basis.

The effectiveness of toxicological testing of all 
drivers in roadside checks is especially evident in 
Australia, where roadside testing has been carried 
out since the 1980s. To combat drunk-driving, the 
Australian authorities can perform breath alcohol 
analyses on every driver. Such analyses are called 
“random breath tests” and can be performed using 
mobile or stationary equipment. In mobile tests, 
a police officer in a car stops drivers and makes 
them blow into an analysis device. It does not mat-
ter whether or not the driver was driving erratical-
ly, smells of alcohol or has caused an accident. To 
perform random testing, the police do not require 
any initial suspicion. In temporary stationary tests, 
“checkpoints” are set up on the roadside. Every driv-
er who passes this checkpoint has to take an alco-
hol test.

The widespread use of alcohol tests in Australia 
has prompted drivers to change their drinking hab-
its. In a study conducted in 2011, 80% of Austra-
lians surveyed said that, over the past six months, 
they had observed these alcohol tests taking place. 
For comparison, a European survey conducted in 17 
countries in 2015 revealed that only 19% of respon-
dents had undergone alcohol testing over the last 12 
months and that just 4% had been tested for drugs 
over the last 12 months.

Testament to the success of random breath tests 
is the Australian state of New South Wales, where 
alcohol checks were introduced back in December 

1982. In the program’s first year, almost one million 
breath alcohol tests – that’s one for every three driv-
ers – were conducted. In 1987, more than 50% of all 
drivers in Sydney had been tested for alcohol once. 
The result was a drop in alcohol-related accidents – 
whether fatal accidents or single-car nighttime ac-
cidents. The number of fatal accidents initially fell 
by 48%, serious accidents by 19% and single-car 
nighttime accidents by 26%. This measure also had 
an impact on drivers’ attitudes. Five years after ran-
dom breath tests were introduced, drivers said that 
they made arrangements not to drive on occasions 
when they knew they would be drinking. In addi-
tion, drunk-driving was seen as criminal and irre-
sponsible. By 2012, an estimated 85 million breath 
tests had been performed and 545,000 drivers had 
been reported for drunk-driving. This allows the 
conclusion that around 7,000 lives have been saved 
since alcohol tests were introduced in 1982.

Some years ago, Brazil adopted a much more 
hardline approach to combating the many fatalities 
on its roads. In June 2008, the “Lei Seca” (dry law) 
was enforced, which imposes a strict alcohol ban for 
motorists – with no tolerance range. The minimum 
penalty for anyone caught violating the law is a fine 
of almost €400 and the revoking of their driver’s li-
cense for one year. Anyone drunk-driving is already 
committing a crime, which could be punished with 
up to three years in jail. And if a drunk-driver causes 
a fatal accident, they are punished in the same way 
as murderers and rapists – in the worst case, they 
could face up to 20 years in jail.

However, the effectiveness of the law is hotly de-
bated among experts. Standardized and reliable fig-
ures on alcohol-related traffic fatalities in Brazil are 
almost impossible to come by. The fact that the over-
all number of traffic fatalities increased from almost 

 Alcohol checks in the 
Netherlands

 BEST PRACTICE 
Random alcohol checks in Sydney 
have reduced the number of fatal 
alcohol-related accidents by 48%.

 Alcohol interlocks: To be able 
to start the engine, drivers must 
provide a quick and easy breath 
alcohol sample.
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37,600 in 2009 to almost 45,000 in 2012, however, 
suggests that the percentage of alcohol-related traf-
fic victims has also increased. Even as recently as 
2014, more than 43,000 people were killed on Bra-
zil’s roads. According to the Associação Brasileira de 
Estudos de Álcool e Outras Drogas, alcohol plays a 
role in 61% of accidents and as much as 75% of fatal 
accidents. The figures suggest that the Brazilian po-
lice needs to further increase the intensity of check-
ing and surveillance measures in order to improve 
the effectiveness of the “Lei Seca.”

EU member states have also responded. On 
July 1, 2015, France reduced the permissible blood 
alcohol concentration for drivers under the age of 
25 from 0.5% to 0.2%. This measure was not with-
out reason: In 2015, young drivers in France aged 
between 18 and 24 accounted for one quarter of all 
drunk-drivers involved in fatal accidents.

Educational prevention campaigns 
are integral to efforts aimed at im-
proving road safety. Ideally, they 
attract people’s attention, convey 
knowledge and raise awareness 
of a problem. They are designed 
to induce safety-conscious behav-
ior among road users. The road 
safety campaign “Runter vom Gas” 
(“Ease off the gas”), which was 
launched in 2008 by the Federal 
Ministry of Transport and Digital In-
frastructure (BMVI) and the German 
Road Safety Council (DVR), encom-
passes a range of measures to im-
prove road safety such as standard 
awareness-raising work, extensive 
media work, PR campaigns and 
special events.

The prevention campaign puts the 
spotlight on all of the myriad acci-
dent causes and risks. In addition 
to excessive speed, these include 
above all driver distraction, danger-
ous overtaking maneuvers, reckless 
tailgating and driving under the in-
fluence of alcohol. The campaign 

also focuses on the importance of 
wearing motorcycle helmets and of 
mutual respect among all road us-
ers. The campaign is aimed above 
all at young people and bikers.

The campaign website offers 
all the latest news, surveys, inter-
views, numerous films and a wealth 
of material that you can order or 
download, including for multipliers. 
Around two thirds of all Germans 
are aware of the campaign, many 
by having seen the huge boards 
erected along the side of Germa-
ny’s Autobahns. In addition to direct 
appeals to the population through 
safety messages, the indirect and 
social effects of this nationwide 
campaign are important because 
placing the emphasis on desirable 
behaviors turns “risk groups” into 
outsiders in society. The campaign 
also provides ongoing opportunities 
for the media to report more broad-
ly on the subject of road safety and, 
in turn raise the necessary aware-
ness of the problem.

Dr. Walter Eichendorf

President of the German Road Safety Council (DVR)

Public Campaigns for Improved Road Safety

TARGETED EDUCATION OF RISK GROUPS

Another method of preventing alcohol-related ac-
cidents is to provide targeted education measures 
for risk groups. In Portugal, for example, campaigns 
have been conducted since 2013 at areas where stu-
dents are known to gather in an effort to stop them 
from drunk- or drug-driving. A team of volunteers 
travels around at night and educates young peo-
ple about the dangers of drunk-driving. The stu-
dents are encouraged to take a breath test, and driv-
ers with no alcohol in their system earn a reward. 
In response to the high number of accidents involv-
ing tractors, another Portuguese awareness-raising 
campaign targeted farmers, warning them of the 
dangers of drunk-driving. Again, alcohol analyses 
were used, which met with a positive response from 
participants. 

In another example of targeted risk awareness-rais-
ing, 67 driving schools in the Smolensk region of 
Russia introduced the “Avtorevost” (which translates 
roughly as sobriety at the wheel) training module as 
a pilot project. Here, learner drivers can volunteer to 
attend a 90-minute interactive training unit on the 
subject of drunk-driving. This module looks at sta-
tistics, the risks associated with driving under the 
influence of alcohol, the legal consequences and the 
various police initiatives that have been launched 
to combat drunk-driving. This project aims above 
all to change people’s attitudes toward driving un-
der the influence of alcohol by making participants 
even more aware of the risks. The project also aims 
to decrease society’s tolerance toward drunk-driv-
ing among the population. In 2015, 34% of people 
surveyed in Smolensk said that drunk-driving was a 
regular feature of everyday life; nonetheless, this fig-
ure is 12% down on the previous year.

HIGH RISK OF ACCIDENTS THROUGH 
SMARTPHONE USE AT THE WHEEL

For many years now, the use of smartphones at the 
wheel has become an increasing risk to road safety. As 
a study conducted by the Allianz Zentrum für Tech-
nik (AZT) and published in November 2016 showed, 
one in ten fatal accidents in Germany is caused by 
drivers being distracted by their smartphones, nav-
igation systems or other in-vehicle technology. In 
2015, 3,277 fatal accidents were recorded in Germa-
ny, meaning that almost 330 of these victims will have 
died through being distracted at the wheel.

According to the National Highway Traffic Safe-
ty Administration (NHTSA), the figures are at a 

 BEST PRACTICE 
“Avtorevost” (which translates 
roughly as sobriety at the wheel) 
is a pilot project launched in 
Russia in which a 90-minute 
interactive training unit educates 
people about the dangers of 
drunk-driving.
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similarly high level in the USA, too, where almost 
10% of traffic fatalities in 2015 were a result of driv-
er distraction (in figures: 3,477 of a total of 35,092). 
A study published in early 2016 by a team of traffic 
researchers headed by Thomas Dingus from the Vir-
ginia Tech Transportation Institute (VTTI) also gave 
cause for alarm. The team fitted more than 3,500 cars 
belonging to people aged 16 to 98 with cameras, sen-
sors and radars that recorded not only the vehicle 
data but also driver behavior. Over a period of three 
years, the “test subjects” caused 905 accidents result-
ing in personal injury or material damage. 88% of 
these could be attributed to human error.

The fact that driver distraction can, from a pure-
ly mathematical point of view, have similarly grave 
consequences as “microsleeps” can be seen in the fol-
lowing example: When a car is traveling at 80 km/h 
and the driver is distracted for five seconds by, say, 
an incoming text message and is unable to respond 
to what’s happening on the road ahead, in that time 
the vehicle covers a distance of 111 meters without 
the driver being fully in control.

Given this problem, the installation in vehicles of 
driver assistance systems that can potentially miti-
gate the consequences of accidents caused by driv-
er distraction – for example, lane keeping assist, 
distance control systems and emergency braking 
systems – should be promoted, a view also shared 
by DEKRA’s accident researchers. Road safety ex-
perts in Germany are also urgently calling for “dis-
traction” to be included as a cause of accidents in 
Germany’s accident statistics, as has been the case 
for many years now in, among other countries, the 
USA, Austria and Switzerland.

Something else worth considering in this con-
text is a recommendation proposed in fall 2016 by 
the US National Highway Traffic Safety Adminis-
tration (NHTSA), whereby smartphones should be 
equipped with a simplified user interface that is ac-
tivated as soon as the device is connected to the 
vehicle. According to the NHTSA, this approach 
could involve extra-large buttons and fonts or re-
duced functionality – for example, the disabling of 
the Internet browser and social media apps while 
the vehicle is in motion. Nowadays, it is possible 
to buy in-vehicle systems that can be programmed 
so that certain cellphone functions are automati-
cally disabled during driving. These systems have 
already been installed in, for example, numerous 
company fleets to stop employees from getting 
themselves into life-threatening situations while 
they are on the road.

That many countries in the world have long iden-
tified driver distraction as a problem can be seen 
in all the public awareness-raising campaigns that 
various institutions are always launching, featuring 
sometimes shocking photos and videos. The need 
for such campaigns – along with road safety edu-
cation in schools, driving schools and companies – 
as a means of raising awareness of the road safety 
risks associated in particular with driver distraction 
seems to be more urgent than ever.

ROAD SAFETY EDUCATION IS  
THE BEST PREVENTION
The most important and effective measure, how-
ever, is continuous road safety education – from 
our very earliest years to the end of our lives. In-
deed, as early as 1997, the Ministère des Trans-
ports/Directorat Sécurité Routière in France devel-
oped the concept of “continuum éducatif,” whereby 
road safety education is seen as an ongoing process 
that extends across all phases of our lives – fam-
ily, school, when we start taking driving lessons, 
throughout our professional career and into our 
retirement. Since most accidents can be attributed 
to inappropriate behavior and/or responses, road 
safety education should take into account individ-
ual behavioral aspects regardless of a person’s age 
or level of education.

A variety of programs aimed above all at young 
people have been available in many EU member 
states for years now. A couple of examples: An inte-
gral part of the curriculum of schools in Belgium are 
“De Grote Verkeerstoets” and “Het Grote Fietsexam-
en” with special tests on road traffic behavior and cy-
cling proficiency for children aged up to 12 years old. 
The response has been overwhelming: In 2016, al-

 Udo Weiss, Head of the Transport 
Directorate of the police in Münster, 
Germany, presents the shocking 
banner “Die letzte SMS” [“The Last 
Text Message”].

 BEST PRACTICE 
Improved safety through ongoing 
road safety education taking into 
account individual behavioral 
aspects regardless of a person’s 
age or level of education.
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which “Pedestrian Safety Week” is celebrated world-
wide. The vivid color of yellow symbolically refers to 
road warning signs.

DRIVER TRAINING COURSES RAISE PEOPLE’S 
AWARENESS OF HIGH-RISK SITUATIONS 

Another important measure for increasing road 
safety is driver safety training. After all, whether 
you are a beginner driver, a professional driver or 
an elderly person, whether you drive a car or truck 
or ride a motorbike, nearly all of us have likely en-
countered dicey situations on the road. Somehow, 
the situations usually resolve themselves without in-
cident, but hardly any of us feel truly safe when our 
car starts skidding on a wet road. If this results in a 
crash, very often the lives and health of the people 
involved are endangered. And we should not ignore 
the financial costs of a crash, either – for example, as 
a result of vehicle repairs, deductibles and rising in-
surance premiums.

One thing is clear: Even highly skilled drivers 
can find themselves facing a scenario like this, but 
driver safety training can help people to identify po-
tentially hazardous situations and respond to them 
quickly and appropriately. In Germany, many pro-
fessional associations and accident insurers provide 
financial support for driver safety training, provid-
ed that certain requirements are fulfilled. Likewise, 
road haulage companies operating vehicles in ex-

most 45,000 schoolchildren nationwide took part in 
these two programs.

Another road safety education measure in a 
broader sense was the “Truckveilig Charter”, which 
was launched in 2012 by the Belgian Flemish Gov-
ernment and is aimed at transport companies and 
truck drivers. Anyone who signs this charter obli-
gates themselves to implement at least seven road 
safety action points of their own choosing every 
year. These action points could include, to name 
just a few, adopting a more anticipatory driving 
style with the appropriate speed and sufficient dis-
tance from the vehicle in front, making sure that 
the mirrors are set correctly, complying with driv-
ing and rest periods or taking part in training ses-
sions. Anyone who can prove after a few months 
that they have met these obligations receives the 
“Truckveilig Charter” label. The declared aim of 
this measure is to raise awareness of safety within 
the industry.

One example from Brazil is the “Maio Amarelo” 
(“Yellow May”) campaign launched by the Brazilian 
Observatório Nacional para Segurança no Trânsito 
(national road safety authorities) to prevent road ac-
cidents. The title of this campaign, which is aimed 
at all road users, refers to the month in which the 
United Nations launched the “Decade of Action 
for Road Safety” in 2011. May is also the month in 

 DEKRA campaign raising 
awareness of children’s safety 
on the way to school

 BEST PRACTICE 
Driver training courses help 
participants to identify hazardous 
situations and respond quickly 
and appropriately.
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Accidents in Germany Caused by Driver Error

Instances of drunk-driving combined with excessive speed have fallen considerably,  
but excessive speed alone remains the single biggest cause of fatal accidents

According to official figures, 253,504 of 
the 378,156 accidents resulting in person-
al injury on German roads in 2015 were 
caused by driver error. In 1991, this fig-
ure was 378,373 instances of driver er-
ror among 510,357 drivers, a reduction of 
33% (Figure 19). Instances of drunk-driv-
ing have fallen significantly (by 75% from 
29,800 to 7,553). Another cause that has 
fallen significantly is excessive speed (by 
63% from 84,380 to 31,559). A rise was 
seen in the number of accidents caused 
by the failure of drivers to maintain suffi-
cient distance from the vehicle in front (by 
5% from 37,975 to 39,982). These figures 
show that measures to combat drunk-driv-
ing and excessive speed in particular have 
helped to make roads safer.

While excessive speed used to be by far 
the most common single cause of driver er-
ror in accidents resulting in personal inju-
ry, it is now only the fourth most common 
cause. When it comes to fatal accidents, 
however, excessive speed is still the most 
common sole cause.

The success of measures to combat alco-
hol-related accidents is reflected not only in 
the figures pertaining to accidents in which 
car drivers were the main culprits, but also 
in the decrease in the number of all road 
users killed in alcohol-related accidents (Fig-
ure 3). In 1991, 2,229 people were killed 
in alcohol-related accidents; by 2015 how-

ever, this figure had fallen by 89% to 256. 
The number of people killed in alcohol-re-
lated accidents as a proportion of all traffic 
fatalities fell from 19.7% to 7.4% in the pe-
riod under analysis (Figure 20).

This major decline can be attributed not 
only to raised awareness of responsible 
drinking, but also undoubtedly to medi-
cal-psychological assessment (MPU). Ac-
cording to the current legal situation, driv-
ers stopped by the police with a blood 
alcohol level of at least 1.6 or who have 
been stopped repeatedly for drunk-driving, 
have to undergo an MPU once their ban 
period has expired in order to demonstrate 
that they are once again fit to drive on the 

roads. Various studies confirm that this pro-
cedure for re-issuing drivers’ licenses does 
indeed contribute to lower levels of re-of-
fending. This effect is also aided by the 
fact that, prior to an MPU, many of the per-
sons affected have already taken measures 
to change their drinking habits.

Car driver error 
Trends in the number of accidents recorded by the police resulting in personal injury and caused by human error 
on German roads from 1991 to 2015 
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Distribution of fatal accidents in 2015 in which the police 
identified human error as the cause

Fatalities in alcohol-related accidents on German roads 
from 1991 to 2015 
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 BEST PRACTICE 
The medical-psychological assessment (MPU) not only helps 
to protect society at large from drunk-drivers, but also gives 
individuals the opportunity to permanently change their 
former problem behavior.
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Incorrect road use

Failure to observe right  
of way, priority

Errors turning left/right, turning, 
reversing, in entrances/exits

Wrong reaction to pedestrians

Overtaking error

Influence of alcohol

Insufficient distance  
from vehicle ahead

Other driver errors

1991: 378,373 instances of driver 
error among 510,357 drivers involved 

in accidents

2015: 253,504 instances of driver 
error among 378,156 drivers involved 

in accidents
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cess of 7.5 metric tons and that are subject to toll fees 
are entitled to submit annual applications for the fi-
nancial support of defined advanced driver training 
measures to the Federal Office for Goods Transport 
(BAG). The latter also applies for the advanced driv-
er training courses stipulated according to the EU-
wide professional driver qualification act.

Driver safety training is divided, for good rea-
son, into a theory-based and a practical part. Before 

participants get to explore not only the dynamic be-
havior of their vehicles but also the limits of their 
own capabilities in a safe environment under the in-
struction of experienced instructors, they first learn 
a little about the physics of driving and potential ac-
cident risks. For example, they learn about the rela-
tionship and dependencies between speed and brak-
ing distances, the technical condition of vehicles and 
road conditions. They learn about how vehicles be-
have during cornering and what factors potentially 

Graduated Driver Licensing

In April 2004, young people in certain 
German states were for the first time giv-
en the opportunity to enjoy “accompanied 
driving” from the age of 17 (BF 17). In 
2008, this was rolled out across all federal 
states. To assess the impact of this measure 
on road safety, two large random samples 
were analyzed in a 2011 study: former BF 
17 drivers, and drivers who passed their 
driving test at the regular minimum age of 
18. The results showed that, in their first 
year of independent driving, former BF 
17 drivers suffered 17% fewer accidents 
and committed 15% fewer traffic violations 
than drivers of the same age who had ob-
tained their driver’s license in the conven-
tional way. If mileage is used as a basis, 
this results in a reduction in the number of 
accidents and traffic violations by another 
4 percentage points (23% accidents, 22% 
traffic violations). These figures were veri-
fied by an independent random check. In 
2009, therefore, accompanied driving from 
the age of 17 helped to prevent around 
1,700 accidents resulting in personal inju-
ry. However, although it was also shown 
that the positive effect of accompanied driv-
ing from the age of 17 extends into the sec-
ond year of unaccompanied driving, the ef-
fect declines from then on.

This “accompanied driving” model is 
used in other countries, too, most successful-
ly in France, Belgium, Austria, Spain, Can-
ada and some US states. The criteria that 

qualify someone to act as an accompany-
ing person vary from country to country. 
In Germany, for example, they must be at 
least 30 years old and have been in pos-
session of a valid Class B (car) driver’s li-
cense for at least 5 years. In addition, they 
must have no more than one point on their 
license at the time the person they are to 
accompany is granted the test certificate, 
on which they must be specified by name. 
In Austria, the accompanying person must 
have been in possession of a B driver’s li-
cense for at least 7 years and must be able 
to credibly demonstrate that they have actu-
ally been regularly driving a car or van for 
the past three years. In addition, they must 
not have committed any serious traffic viola-
tion in the last three years; a complete ban 
on alcohol also applies during accompa-
nied drives (limit: 0.1). In Belgium, the ac-
companying person must have been in pos-
session of a driver’s license for at least 6 
years. However, since experienced drivers 
are prone to bad habits and mistakes even 
after a few years of driving, and given that 
legal amendments may be made of which 
the accompanying person is unaware, ac-
companying persons in Belgium have been 
additionally required to complete refresher 
training since the beginning of 2017.

The US has introduced the concept of 
graduated driver licensing (GDL). GDL rules 
impose a three-level system of restrictions on 
young drivers:

• Learning stage: driving only under supervi-
sion, culminating in a driving test

• Transition phase: mainly unaccompanied 
driving, but only under certain conditions 
such as an absolute alcohol ban; limits on 
the number of young passengers; nighttime 
driving with accompaniment only

• Full-privilege stage: standard driver’s license
This concept was first introduced in Florida 
in 1996; since then it has been rolled out 
in identical or modified form across all US 
states. And the results are impressive: Ac-
cording to studies conducted by the National 
Highway Traffic Safety Administration  
(NHTSA), the Insurance Institute for Highway 
Safety (IIHS) and the associated Highway 
Loss Data Institute (HLDI), the number of traf-
fic fatalities among car drivers aged between 
15 and 20 fell by 51% between 2005 and 
2014. Nonetheless, in 2014, no fewer than 
1,717 young drivers aged between 15 and 
20 died in road accidents, with an estimat-
ed 170,000 injured. Furthermore, in 2014, 
9% of drivers involved in fatal accidents were 
aged between 15 and 20.

In New Zealand, where the DEKRA subsidi-
ary Vehicle Testing New Zealand (VTNZ) has 
been responsible for practical driving tests 
since May 2015, a three-stage GDL appli-
cable to all novice drivers aged between 15 
and 24 was introduced back in 1987. The 
licensing process is divided into three stag-
es: learner’s license, restricted license and full 
license.

 BEST PRACTICE 
Accompanied driving and graduated driver licensing 
have led to fewer accidents involving young, novice 
drivers suffering serious or fatal injuries.

The Human Factor



lead to oversteering or understeering. The theoret-
ical part also looks at the active and passive safety 
systems available in and on the vehicle.

And then the fun begins. Participants experi-
ence heart-stopping moments when they are asked 
to brake hard while driving on a specially prepared 
slippery track and to regain control of the vehicle as 
it spins around its own axis. Others are shocked to 
learn how long the braking distance is at a speed of 
just 50 km/h even on a dry road, or how difficult it is 
to maintain control over their vehicle when avoiding 
a sudden obstacle on the road ahead.

But it is precisely these preventive exercises that 
could save lives in a real-life emergency. They learn 
about the potential consequences of misreading the 
traffic and not understanding how the vehicle be-
haves in critical situations, and also become more 
attuned to unpredictable risk situations.

• Through responsible behavior, a 
proper assessment of one’s own 
capabilities and a high level of 
 acceptance of the rules of the 
road, we humans can ourselves 
significantly contribute to im-
proved road safety.

• Even blood alcohol concentrations 
of just 0.2 can impair our driving 
capabilities.

• Rehabilitative measures and ther-
apeutic support from traffic psy-
chologists lead to reduced instanc-
es of re-offending among drivers 
who have already been stopped 
or  convicted for drunk-driving.

• Alcohol interlocks are a useful 
 method of preventing people  
from driving under the influence  
of  alcohol.

• Road safety campaigns raise 
 people’s awareness of the risks  
on our roads.

• Ongoing road safety education 
from our earliest years right into 
old age is the best prevention.

• In driver training courses, partic-
ipants learn how to identify haz-
ardous situations and to respond 
quickly and appropriately.

• Although driver assistance sys-
tems such as lane keeping as-
sist, distance control systems and 
emergency braking systems can 
help to prevent accidents caused 
by driver distraction or at least 
mitigate their often grave conse-
quences, they should never ever 
be used an excuse for driver in-
attentiveness.

The Facts at a Glance

 Driver training is a key mea-
sure for improving road safety.

46 | 47



Over the past few years, state-of-the-art vehicle technology and ongoing innovation in the automotive industry and by their 
suppliers have played a key role in improving road safety all over the world. As active and integral safety elements, new 
and improved driver assistance systems offer considerable potential for avoiding accidents – both today and in the future. 
On the road toward autonomous driving, increasingly effective systems are finding their way into our cars even today. The 
number one lifesaver, however, remains a properly worn safety belt.

Technology in the Service of People

The findings from traffic accident researchers say 
the same thing time and time again: The main 

cause of crashes resulting in personal injury and/
or material damage is human error. On average, 
humans are responsible for more than 90% of all 
accidents. Experience suggests that errors occur, 
above all, in perception as well as in the absorption 
and processing of information. To compensate to 
a certain extent for human shortcomings and er-
rors, the automotive industry has for many years 
been increasingly focusing on driver assistance 
systems that are capable of recognizing critical 
driving and traffic situations early on, warning of 
dangers and, if necessary, actively intervening – for 
example, electronic dynamic handling control sys-
tems; speed warning systems; emergency braking 
systems; lane support systems; alcohol interlocks; 
automatic emergency call systems (eCall) for all 

vehicles including motorcycles, heavy-duty com-
mercial vehicles and buses; safety belt reminders 
for all vehicle occupants; and tire pressure moni-
toring systems.

EU CALLS FOR THE MANDATORY  
INSTALLATION OF ASSISTANCE SYSTEMS

Given that vehicle technology as well as active and 
integral safety technologies help to improve road 
safety over the long term, the EU Commission is 
strongly committed to the increased use of driver 
assistance systems and to the potential compulso-
ry installation of such systems in the future. This 
can be seen in its report, published in December 
2016, to the European Parliament and the Europe-
an Council (“Saving Lives: Boosting Car Safety in 
the EU”), in which the Commission identified four 

.BEST PRACTICE 
Driver assistance systems help 
to prevent accidents or at least 
mitigate their consequences.

Vehicle Technology



key action areas with 19 specific mea-
sures to improve vehicle safety. Active 
safety measures, which can prevent acci-
dents altogether rather than merely mit-
igating the outcome, are deemed to be 
the most important. This area includes 
automatic emergency braking, intelli-
gent speed adaptation, lane keep assis-
tance and driver drowsiness and distrac-
tion monitoring.

So-called “passive” safety measures, 
which mitigate the outcome of accidents, 
include emergency braking displays 
(flashing stop lamps/automatic activation 
of the hazard warning indicator), safety 
belt reminders, utilizing the potential of 
the passenger cell (through frontal, side 
and rear crash testing), standardization 
of alcohol-sensitive immobilizers, crash 
event data recorders and tire pressure 
monitoring. The proposed measures to 
improve the safety of trucks and buses in-
volve the introduction or improvement of 
front-end design and direct vision, truck 
and trailer rear underrun protection (rear 
bumper), lateral protection (side guards) 
and fire safety for buses. Measures for the 

As long as systems for assisted and auto-
mated driving are installed in a car, care 
must be taken to ensure that they – along 
with the passive, active and integrated safe-
ty systems – work reliably throughout the 
vehicle’s service life. Only in this way can 
they have their desired impact. Regular ve-
hicle inspections, which have been routine 
for many years in many countries around 
the world, will therefore become even more 
important than they already are, not least 
because of the growing complexity of the 
systems and the risk of electronic tamper-
ing. As many studies show, even vehicle 
electronics are not immune from wear and 
tear, nor are they free of system errors. They 
can also be tampered with, deactivated 
or even removed from the vehicle. Inspec-
tions conducted by the International Motor 
Vehicle Inspection Committee (CITA) have 
shown that in-vehicle electronic systems ex-
hibit similar fault rates and aging-related 
failure behavior as mechanical systems. The 
number of faults increases with both vehicle 
age and driving performance.

Despite all the advances made in the field 
of electronic components, mechanical sys-
tems will of course continue to play a key 
role when it comes to road safety. During 
regular vehicle inspections, therefore, the 

brake and steering systems will be subject-
ed to every bit as rigorous an examination 
as, say, the lights, axles, wheels and tires, 
suspension systems, chassis, frame and 
structure as well as visibility conditions, to 
name just a few examples. The importance 
of this can be seen in France, for example. 
When the mandatory Contrôle Technique 
was first introduced in 1992, the technical 
condition of the vehicles on the roads no-
ticeably improved. According to DEKRA sta-
tistics, the defect rate of a whole range of 
modules including the brakes and lighting 
systems fell by 50% and more.

Turkey, too, is an excellent example high-
lighting the significant benefits of periodical 
technical inspections (PTI) for road safety. 
Up to the end of 2007, vehicle checks were 
performed by a Turkey-wide network of state 
testing centers. These checks involved a vi-
sual inspection during which the data con-
tained in the vehicle papers were compared 
with the condition of the vehicle. The only 
decisive criterion was the roadworthiness of 
the vehicle upon presentation. In 2008, a 
PTI based on the European model with fixed, 
defined standards was introduced. Since 
then, the number of traffic fatalities has fall-
en by 40% within just a few years. The ex-
ample in the US state of Idaho also high-
lights the effectiveness of periodic checks. 
The PTI program was stopped here in 1997. 
Just two years later, the number of mechan-
ically defective or unsafe cars increased 
considerably. The condition of the brakes 
in older cars was also much worse than be-
fore the PTI was abolished. There was also 
a noticeable deterioration in the condition 
of steering, suspension and drivetrain sys-
tems. In contrast, the US state of Texas intro-
duced a PTI program in 1999 – and within 
just a short period of time, the percentage 
of accidents caused by vehicle defects fell 
from 12% to 4%. Given these statistics, the 
introduction of PTI programs in, for example, 
many newly industrializing and developing 
countries would have many positive effects.

Regular Vehicle Inspections Are  
Increasingly Important

21 Accident-relevant technical defects 
Accident-relevant defects were found in more than 16% of the vehicles inspected by DEKRA in Germany following road accidents and traffic checks between 1977 and 2017. 
This figure underlines the importance of periodical technical inspections.  

Car Two-wheeler Coach, truck, semitrailer 
tractor etc. Trailer, semitrailer Total

Defects as cause 3,772 6.1% 472 4.5% 1,701 15.2% 729 18.1% 6,674 7.6%
Accident-related 

defectsDefects as possible cause 2,605 4.2% 712 6.8% 549 4.9% 265 6.6% 4,131 4.7%

Defects as contributing cause 2,142 3.5% 387 3.7% 664 5.9% 313 7.8% 3,506 4.0%

Defects with no relevance to 
accident 16,651 26.8% 3,941 37.8% 3,054 27.2% 1,222 30.3% 24,868 28.3%

No defects 36,877 59.4% 4,962 47.6% 5,251 46.8% 1,526 37.8% 48,616 55.4%

Total 62,047 100.0% 10,424 100.0% 11,213 100.0% 4,036 100.0% 87,720 100.0%

.BEST PRACTICE 
Periodic technical inspections reveal 
technical defects in vehicles and so 
reduce the risk of accidents.
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Accident researchers and road safety ex-
perts all agree that the number of acci-
dent victims can be dramatically reduced 
with the support of driver assistance sys-
tems. On the one hand, the biggest pos-
sible market penetration is essential here. 
But even when supported by additional 
safety systems, drivers still have to drive 
in a manner appropriate to, among oth-
er things, the road and visibility condi-
tions. After all, even with the best, most 
advanced systems, drivers cannot shift 
the boundaries of physics. On the oth-
er hand, a whole range of basic precon-
ditions has to be met to ensure that the 
systems function effectively – including, 
for example, a functioning brake system 
(mechanics, hydraulics/pneumatics, sen-
sors, actuators and electronics). Addition-
ally, the systems must not be disabled. 
Some systems operate at whatever speed 
the car is traveling, others just at certain 
speeds. Below are brief descriptions of 
how selected assistance systems function. 
The system names and functional scopes 
designated by the manufacturers may 
differ from those used below. Drivers are 
advised to always carefully read the in-
structions before enabling these systems.

• Antilock Braking System (ABS): This 
system allows emergency braking on 
road surfaces with different levels of grip 
without the driver losing control of the 
steering or the vehicle skidding. Any ex-
cessively sudden drop in the rotation-
al speed of a wheel is indicative of im-
pending wheel lock. The system detects 
an impending wheel lock and starts to 
modulate the brake pressure. Here, the 
wheel slip is regulated close to the opti-
mum value, whereby vehicle deceleration 
is maintained at the maximum level ac-
cording to the available frictional connec-
tion between the tires and road surface 
and, at the same time, sufficient lateral 
force for steering and stabilization is still 

available. ABS allows the driver to steer 
the vehicle with stable changes in direc-
tion despite applying full braking power. 
Even when negotiating bends, the driver 
can still apply full braking power, thereby 
ensuring maximum deceleration – within 
physical limits – without the vehicle start-
ing to skid.

• Brake Assist System (BAS): The BAS 
reduces the braking distance in emergen-
cy situations if, at a critical moment, the 
driver does not apply the brakes hard 
enough. In such situations, the system 
automatically develops maximum brake 
boost within fractions of a second, there-
by significantly reducing the vehicle’s 
stopping distance. The BAS also detects 
a driver’s intention to execute an emer-
gency braking maneuver on the basis of 
the speed with which the driver initial-
ly presses the brake pedal. If the risk of 
a collision has been detected, more ad-
vanced systems increase the pressure 
in the braking system before the driver 
presses the brake pedal so that the driv-
er, when pressing the brake pedal, imme-
diately induces the full braking pressure 
in the wheel brake cylinder. This helps to 
reduce the “brake threshold duration”, 
thereby cutting the braking distance short 
by valuable meters.

• Electronic Stability Control (ESC): ESC 
acts on the vehicle’s drive and braking 
system and can help drivers to maintain 
control over their vehicle in critical situ-
ations. The associated control unit uses 
sensors to continuously monitor the ve-
hicle’s driving dynamics. If any impend-
ing oversteer/understeer is detected, it 
brakes one, some or all of the vehicle’s 
wheels and, if necessary, intervenes in 
the engine management system. This 
means that the system is capable of de-
tecting typical hazardous situations and, 
in response, helping drivers to maintain 

control over their vehicle within the limits 
of what is physically possible. The severi-
ty of accident scenarios such as skidding 
during rapid cornering or on slippery 
road surfaces and sudden evasive ma-
neuvers can be reduced and the resulting 
accident risk considerably minimized.

• Adaptive Cruise Control (ACC): Con-
stant braking and acceleration and fre-
quent lane changes are part and parcel 
of everyday driving on congested roads. 
For this reason, most people do not stick 
to the “half of the speed indicator” rule 
– a rule of thumb used for determining 
the safe distance from the car in front – 
with the resulting risk of rear-end colli-
sions. The intelligent cruise control system 
with a front distance sensor and distance 
control automatically adjusts the vehicle 
speed during moderate deceleration of 
around 3 m/s² in keeping with the traf-
fic flow in order to ensure that a safe dis-
tance from vehicles ahead is maintained. 
If the vehicle ahead brakes suddenly, the 
system issues a visual and audible warn-
ing, additionally allowing the driver to re-
spond. Advanced ACC systems can slow 
the vehicle right down to a standstill and 
also move the vehicle off from standstill 
(follow-to-stop and stop-and-go function). 

• Advanced Emergency Braking System 
(AEBS): This anticipatory emergency brak-
ing system is based on adaptive cruise 
control systems and is designed to pre-
vent rear-end collisions or at least reduce 
the collision speed in order to significant-
ly reduce the severity of the collision. The 
driver is alerted of an impending collision 
with the vehicle in front in a multi-stage 
process involving a visual and/or acous-
tic and/or haptic signal. The haptic sig-
nal, for example, could take the form of 
an initial application of the brakes. If the 
driver does not respond and the situation 
is becoming ever more critical, partial 
braking is automatically initiated during 
the course of the subsequent warning cas-
cade. If the driver still fails to respond, 
advanced systems are also capable of 
automatically initiating full vehicle brak-
ing. Some systems respond not only to 
other motor vehicles, but also cyclists and 
pedestrians.

• Lane Departure Warning (LDW)/Lane 
Keeping Support (LKS): These systems can 
alert drivers traveling on rural roads or 
highways – i.e. outside urban areas – of 
when the vehicle drifts out of its lane. An 
additional function also keeps the vehicle 

Selected Vehicle Safety Systems at a Glance

Vehicle Technology



in the middle of the lane, even on wide 
bends. This is a valuable aid particular-
ly on long, monotonous stretches of road 
when drivers are prone to falling levels 
of alertness. A video camera installed be-
hind the windshield captures the road 
markings and a downstream electronic 
system analyzes the course of the lane. 
More advanced systems can also com-
pensate – to an extent – for missing or 
poor road markings. If the system detects 
that the driver is moving the vehicle out 
of the lane without having activated the 
turn signal, it outputs side-dependent visu-
al and/or acoustic and/or haptic signals. 
The steering wheel can draw attention to 
itself with a gentle movement, giving the 
driver enough time to correct the vehicle’s 
course. Course corrections are also pos-
sible through gentle braking of individual 
wheels.

• Blind Spot Monitoring/Lane Change 
Assist (LCA): Vehicles approaching on the 
driver’s side and rear – an area (partially) 
invisible to the driver (passing lane/par-
allel lane) – are recorded by sensors and 
signaled to the driver. If the driver intends 
to change lane despite the risk of a colli-
sion, the driver is alerted so that a crash 
can be avoided. The blind spot is now 
nothing to be afraid of – although it is 
essential that drivers still take the time to 
glance over their shoulders.

• Attention Assist/Driver Alert: This sys-
tem uses a range of sensors and signal 
evaluation algorithms to permanently 
monitor driver behavior. Verified indica-
tors of declining concentration and im-
pending drowsiness include unusual steer-
ing motions and blinking intervals. The 
system can combine data on the type and 
frequency of these responses with other 

data such as vehicle speed, journey du-
ration or time of day to calculate the de-
gree of fatigue. If the system detects that 
the driver is drowsy, the driver is alerted 
to this with visual and/or acoustic and/
or haptic signals and advised to take a 
break.

• Head-up display (HUD): This display 
system projects information that is import-
ant to the driver directly into the driver’s 
field of vision. The head-up display means 
that the driver no longer has to take their 
eyes off the road in order to see the infor-
mation – such as vehicle speed, informa-
tion provided by the traffic sign recogni-
tion system or any pedestrians or cyclists 
detected by the night vision system – dis-
played on the instrument cluster. This can 
help to provide a valuable increase in re-
action time in hazardous situations.

• Adaptive Frontlighting Systems (AFS): 
In Germany, around 20% of road ac-
cidents resulting in personal injury and 
30% of fatal accidents occur at night. 
State-of-the-art light systems improve vis-
ibility, thereby helping to reduce the 
risk of accidents at night. Xenon and 
high-performance LEDs can already be 
found in conventional headlights to en-
sure that the light ahead of the vehicle 
is distributed more effectively. Equipped 
with the corresponding functional scope, 
the systems provide optimum light dis-
tribution for the driver at all times de-
pending on the speed, surroundings and 
course of the road; in addition, intelligent 
technology prevents drivers of oncoming 
vehicles from being dazzled. With dy-
namic curve lighting, for example, the 
headlamps automatically swivel in line 
with the course of the road, thereby al-
lowing drivers to better see the course of 

the curve ahead and react more quick-
ly to potentially critical situations. If the 
curves are particularly tight or the driver 
intends to turn off, the static turning light 
ensures greater visibility. The light emit-
ted by the Adaptive Frontlighting System 
(AFS) replaces the conventional func-
tions of the static lower beam, whereby 
the light is automatically adjusted on the 
basis of the speed as well as other pa-
rameters such as the surrounding condi-
tions in urban traffic, on country roads 
or highways and bad weather. If the sys-
tem detects that other road users will not 
be dazzled by the lights, it automatically 
sets full illumination of the road, if neces-
sary up to the intensity of upper beam. 
But here, too, responsibility lies with the 
driver, who may have to take sudden ac-
tion to switch to the static lower beam.

• Night vision assist: Visibility is great-
ly reduced at night, especially when the 
situation does not allow the upper beam 
to be used. If it is also raining or foggy, 
it can be almost impossible to discern the 
road ahead. Pedestrians or cyclists trav-
eling without lights along the side of the 
road are often spotted too late by drivers, 
as too are wild animals that stray onto the 
road without warning. The night vision as-
sist system can help to mitigate these haz-
ards. It uses one or more infrared cameras 
to observe the road and presents an im-
age of what it can see on the road ahead 
on a screen. In this high-contrast electron-
ic image, humans and animals are clearly 
visible against the background. The night 
vision assist system is even unaffected by 
the dazzling lights of an oncoming car. 
Systems from the second generation of de-
velopment can evaluate image patterns to 
detect pedestrians, cyclists and even wild 
animals and provide appropriate warn-
ing for drivers with visual/acoustic signals. 
Even more effective are marking light puls-
es above the headlights directly in the de-
tected hazard zone ahead of or next to the 
vehicle.

• Seatbelt reminder: If a vehicle occupant 
fails to put on their seatbelt and the vehi-
cle is moving at a specific (low) speed, the 
seatbelt reminder system issues a visual 
and/or acoustic warning. And not without 
reason, because wearing a seatbelt – ide-
ally also featuring a tensioner and load 
limiter – is the ultimate precondition for the 
passive safety of vehicle occupants and, 
as such, the number one lifesaver. Experts 
recommend seatbelt reminders for both the 
front and rear seats.
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safety of pedestrians and cyclists include: the intro-
duction of pedestrian and cyclist detection (linked 
to automatic emergency braking systems), a front-
end design optimized to mitigate the severity of col-
lisions with pedestrians and cyclists and detection of 
persons behind vehicles while in reverse gear.

In its report, the EU Commission also suggests 
that the availability of well-founded and more nu-
anced accident data from across the EU is improved. 
This type of data, says the report, is a prerequisite for 
the development and monitoring of EU road safety 
policy. Specifically, it continues, the data is required 
to assess the effectiveness of the measures in terms 
of road and vehicle safety and to support the devel-
opment of new measures.

SAFETY SYSTEMS SAVE MANY LIVES

As has been stated many times in the DEKRA Road 
Safety Reports published over the past few years, 
modern-day driver assistance systems are merely 
the continuation of a long series of measures that 
have made invaluable contributions to making our 
cars safer. Examples from over the years include 
disk brakes, which were invented as early as 1902; 
radial tires, which were developed at the end of the 
1940s; rigid passenger cells – patent filed in 1951 – 
with front and rear crumple zones; three-point safe-
ty belts, patented in 1959; safety steering shafts for 
vehicles – patent filed in 1963; driver airbags, pat-
ented in 1971; anti-lock brake systems, which were 
installed in vehicles from 1978; and the electronic 
stability program (ESP) introduced in 1995.

The extent to which systems such as safety belts, 
airbags and safety steering columns in particular 
have increased road safety in recent decades is illus-

Road safety is complex, and so 
are the strategies that are required to 
reach road safety goals. Such com-
plexity means that all aspects influ-
encing a crash must be considered, 
and there is no doubt that we have 
to take vehicles into account when 
developing comprehensive road safe-
ty policies.

Quoting the AUTOFORE project, 
vehicles degrade over time, which 
means that it is necessary to ensure 
that the benefits accruing from the 
original design and manufacturing 
process are reasonably maintained 
during their lifetime. This is the main 
target of periodical vehicle inspec-
tions.

It is crucial that requirements for 
vehicles that are already in use are 
well balanced with the requisites set 
for new vehicles. New vehicle stan-
dards must provide enough trans-
parency to ensure third-party assess-
ment. It is also important to take into 
account other events in the life of the 
vehicle – like modifications – and to 
evaluate their influence on road safe-
ty.

And this is even more important in 
low- and middle-income countries, 
where vehicles are older and their 
fitness for purpose is often less than 
adequate. Periodical inspections are 
essential for continuously improving 
the fleet and ensuring the suitability 
of the repair and maintenance work-
shops network.

Vehicle inspections can have an 
immediate impact on the fitness of 
vehicles. This impact can be fine-
tuned as the fleet starts to improve, 
while a “smart” system not only al-
lows continuous improvement, but 

also ensures that drivers enjoy maxi-
mum mobility without being impeded 
by unnecessary and non-timely re-
quirements.

Establishing a vehicle inspection 
scheme is not by any means an iso-
lated activity. It requires the involve-
ment of a variety of stakeholders: 
vehicle drivers, large fleet owners, 
police, repair and maintenance 
workshops, car dealers and many 
others. Ultimately, ensuring that vehi-
cles that are already in use comply 
with the relevant standards is a B2C 
activity, and it can succeed only with 
the appropriate management of the 
aspects related to its impact on so-
ciety.

Some very good examples and 
studies into the impact of vehicle in-
spections on road safety are avail-
able. One of the most comprehensive 
is the aforementioned AUTOFORE 
study, the fatality figures in some 
countries before and after the im-
plementation of a vehicle inspec-
tion scheme and, of course, accident 
analyses.

It is worth mentioning that the con-
clusions derived from accident anal-
yses are always very conservative, 
since it is much easier to establish 
whether or not the driver was wear-
ing a safety belt during the crash 
than it is to establish a failure in the 
steering system or that the oncoming 
car had misaligned headlamps that 
dazzled the driver, resulting in the 
crash.

And in addition to improving safe-
ty, vehicle inspections also play an 
essential role in transportation by en-
suring that it is clean and more effi-
cient overall.

Eduard Fernández

Executive Director of the CITA – International 
Motor Vehicle Inspection Committee

Inspections offer the possibility of having  
an immediate impact on the fitness of vehicles

.BEST PRACTICE 
ESC in cars could save up to 
10,000 lives annually in the USA.
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trated in a study conducted by the National Highway 
Traffic Safety Administration for the USA. Accord-
ing to this study, this array of systems has helped to 
save more than 600,000 lives in the USA alone be-
tween 1960 and 2012 (Figure 22). Safety belts, front 
airbags and safety steering columns account for al-
most 75% of the lives saved. According to the study, 
systems such as ESC (electronic stability control) in 
particular will also offer increasing potential for pre-
venting accidents in the future. NHTSA estimates 
that these systems can help to reduce the number 
of car and SUV crashes by 34% and 59% respective-
ly. Given a market penetration of 100% in passenger 
cars, ESC could save between 5,300 and 9,600 hu-

 The safety belt remains the number one lifesaver.

22 Lives saved in the US thanks  
to safety systems

Safety systems
Lives saved 

1960-2012  2012 only
Safety belts 329,715 15,485

Energy-absorbing steering systems 79,989   2,930

Front airbags 42,856   2,407

Door locks, bolts and hinges 42,135   1,512

Protection of occupants during collision 34,477   1,362

Protection during side collision (including 
side airbags) 32,288   1,350

Tandem master cylinder/front disk brakes 18,350   1,127

Child seats    9,891      482

Bonded windshields    9,853      357

ESP    6,169      271

Resistance to roof crush    4,913      161

Adhesive visibility strips for trailers    2,660      122

Roll-over protection curtains       178        43

Integrity of fuel system         26          9

Total 613,500 27,618
Source: NHTSA report

man lives a year in the USA. Admittedly, it is always 
important to bear in mind that it generally takes at 
least six to ten years before new safety systems are 
present in a majority of vehicles. Once it has become 
a legal requirement to equip vehicles with such sys-
tems, it takes around 15 years for the systems in ques-
tion to achieve a sufficiently high level of market pen-
etration.

TESTS FOR INFORMING CONSUMERS 
ABOUT CAR SAFETY

The fact that modern-day cars are so safe can be at-
tributed to not only ongoing updates to internation-
al rules and regulations, but also and above all the 
research and development teams of manufacturers 
and suppliers. Legal minimum standards and in-
dependent testing play an important role here. The 
New Car Assessment Program (NCAP) tests con-
ducted for the first time in 1978 under the auspices 
of the National Highway Traffic Safety Administra-
tion (NHTSA) were – and remain – truly ground-
breaking.  The program initially focused exclusively 
on testing passive safety systems for public informa-
tion purposes. New vehicles from different manufac-
turers are to this day continuously subject to a range 
of crash tests and the results are evaluated in a stan-
dardized manner. The tests are based on the legally 

 Reconstruction of a historical US 
NCAP crash test with a Cadillac De 
Ville (1974) in the DEKRA Crash Test 
Center Neumünster
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Data source: CARE 

Long-term trends in traffic fatalities
Broken down by individual modes of transport in 15 states of the 
European Union (EU-15) from 1991 to 2014 

23
EU-15: Austria, Belgium, 
Denmark, Finland, France, 
Germany, Greece, Ireland (1991-
2013), Italy, Luxembourg, 
Netherlands, Portugal, Spain, 
Sweden, United Kingdom
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binding configurations defined in Federal Motor 
Vehicle Safety Standards (FMVSS), which generally 
stipulate higher collision speeds. In the NCAP, the 
results are summarized in an overall evaluation of 
“crashworthiness” illustrated with star ratings. This 
rating system, which was chosen as a simple means 
of informing consumers, ranges from one star (very 
high risk of occupants suffering serious injuries) to 
five stars (very low risk of occupants suffering seri-
ous injuries).

As a tried-and-tested “best practice”, NCAP is 
used in many other regions of the world. Austra-
lian NCAP (ANCAP), for example, was introduced 
in 1992 and, a year later, rolled out to the Austral-
asia region; Japan NCAP (JNCAP) was launched 
in 1995 and Euro NCAP in 1996. The Korean New 
Car Assessment Program, based on Euro NCAP, 
was launched in 1999, and the state NCAP in Chi-
na has also since been largely adapted in line with 
Euro NCAP standards. NCAP has overall proved to 
be an effective measure to promote major and long-
term improvements in vehicle and road safety. This 
can be seen in the EU, too, where in particular the 
number of passenger car occupants killed in acci-
dents has for years been declining much more rap-
idly than, say, the number of motorcyclists, pedes-
trians or cyclists (Figure 23).

The US Insurance Institute for Highway Safe-
ty (IIHS) has also been conducting comparative 
crash tests since 1995. The crash test was initially 
designed in the form of an offset frontal collision 
with 40% overlap and a collision speed of 64 km/h. 
In 2003, an additional test was introduced in which 
a mobile barrier collides with the side of a vehicle at 
a speed of 50 km/h. The program was extended in 
2012 to include a second frontal collision test, again 

Vehicle Technology

A few weeks ago my laptop decid-
ed, of its own accord, to do an au-
tomatic update just minutes before I 
was set to give a presentation. Two 
hours later, having survived the or-
deal with a borrowed machine, a 
colleague put things into perspec-
tive with that favourite aphorism of 
modern office life: “Nobody died.”

Quite so.  It is a rare thing for a 
computer malfunction to be fatal. But 
our societies are now on the verge 
of putting computers in charge of 
cars, vans and lorries that drive in 
our cities – among cyclists, pedestri-
ans and other road users – and take 
life-or-death decisions on our behalf. 
And carmakers, in the absence of 
regulatory guidance, are already 
making fundamental choices that 
will decide what happens next.  

The risk is of a kind of lawless 
Wild West for the early years of 
automated cars, not unlike the ear-
ly years of motoring itself – before 
speed limits, traffic lights and driver 
license tests started to set the rules 
of the road.  This could be a disas-
ter. And not least for the nascent 
industry. 

A likely outcome is that in a few 
years, if independent regulation 
and step-by-step approval of au-
tomated systems is not in place, 
a number of high-profile deaths 

caused by automated vehicles will 
so horrify and appal the public, that 
the vehicles will be withdrawn from 
use. Rebuilding trust could be a 
huge challenge. 

Regardless of the overall likeli-
hood that deaths could eventually 
go down as computers gradually 
remove human error and reckless-
ness from driving, a small number 
of so-called “false positives”, where 
the vehicle makes an error and 
causes a fatal collision, could dev-
astate the entire industry overnight. 
The fears of automotive killing ma-
chines would be felt in a similar 
way to terrorism: To be stopped at 
any cost.

What’s needed is a step-by-step 
approach, starting with approvals 
for systems that have been proven 
to work in specific scenarios such 
as motorways without cross-junc-
tions or roadworks.  In Europe, it 
should be national governments – 
together with the European Union 
– that set the rules, oversee testing 
and independently investigate col-
lisions. The current regulatory en-
vironment is not set up for any of 
these tasks in the vastly more com-
plex world of automated cars.  It’s 
time Europe woke up to the risks as 
well as the  opportunities of auto-
mation.

Antonio Avenoso

Executive Director of the European Transport 
Safety Council (ETSC)

Independent oversight of self-driving technologies



with a collision speed of 64 km/h, but this time with 
just 25% coverage. The IIHS rating includes not only 
the injury risks derived from dummy stresses, but also 
an evaluation of the function of the restraint systems 
and the structural behavior of the car body. The re-
sults are divided into four categories ranging from 
“good” to “bad.”

ZERO FATALLY INJURED DRIVERS IN 
 CERTAIN CAR MODEL SERIES IN THE USA

With regard to vehicle safety, the studies conduct-
ed by the IIHS in the USA into the number of driv-
ers killed in car accidents per million vehicle reg-
istration years also offer some interesting insights. 
The first study, which was published in 1989, looked 
at cars only. The follow-up studies look at all variet-
ies of “passenger vehicles” (cars, vans and pickups). 
The basic data used for the calculations are the num-
bers of fatally injured drivers registered in the Fatali-
ty Analysis Reporting System (FARS). The FARS da-
tabase, which is managed by the National Highway 
Traffic Safety Administration NHTSA, is a full cen-
sus of fatal accidents in 50 US states, the District of 
Columbia and Puerto Rico.

FARS contains accidents that occurred on public 
roads, involved a motor vehicle and resulted in the 
death of at least one road user within 30 days of the 
accident occurring. The analyses conducted by the 
IIHS record only the number of drivers killed be-
cause the number of occupants is not known. The 
annual vehicle populations (national vehicle popu-
lation profile), categorized according to brand and 
model series, are used as reference variables for the 
IIHS analyses. One criterion for being included in 
the studies is that at least 100,000 vehicles of a spe-
cific model series must have been registered in the 
period under analysis. If a particular model is mod-
ified during the year to such an extent that this has 
a significant impact on the vehicle design and safe-
ty equipment, the fatality rate is not calculated until 
the year following the change.

A key result of the IIHS studies is the historical 
trend in driver fatality rates for cars per million reg-
istered vehicles from 1985 to 2012. The studies illus-
trate the trends in the actual rate and expected rate, 
with unchanged vehicle design and safety equip-
ment. It is noteworthy that the curves up to 1998 lie 
very close to each other and, at certain phases, the 
actual fatality rate is higher than the expected rate 
with unchanged design and equipment. The au-
thors of the study therefore conclude that the safety 
of the entire vehicle fleet in the US did not improve 

to any great extent, at least not initially. But things 
changed significantly in later years. The difference 
between both rates in 2012 (65 against 98) can be 
largely attributed to improved vehicle safety. Had 
there been no such improvements in vehicle safety, 
around 7,700 (absolute) additional fatally injured 
drivers would have been expected in 2012 (Figures 
24 and 25).

Source: IIHS report 01/2015

Fatality rates for drivers of cars, SUVs, vans and pickups
per 1 million registered vehicles in the USA from 1985 to 2012 
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Driver fatality rate in the USA
according to IIHS reports 05/2011 and 01/2015, broken down by vehicle group. With just 18 drivers killed per 
1 million vehicle registration years, the IIHS report for 2015 states that SUVs are the safest vehicle group. But a 
decline in fatality rates between 2011 and 2015 was also observed in the other vehicle groups. The authors of the 
studies cite a key reason for this decline – more and more vehicles are equipped with ESC.
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 By conducting crash tests, 
DEKRA can – among other things 
– demonstrate the effectiveness of 
front underride guards on trucks.
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Fatalities in truck rear-end collisions in the USA
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Year 2011 2012 2013 2014 2015
Car occupants killed in collisions with 
heavy-duty trucks 2,241 2,352 2,410 2,485 2,646

of which in rear-end collisions 260 
11.6%

342 
14.5%

354 
14.7%

371 
14.9%

427 
16.1%

UNDERRUN AND SIDE PROTECTION  
FOR TRUCKS 

When it comes to vehicle safety, measures to make 
trucks safer should not be neglected either. Although 
heavy-duty trucks are only rarely involved in road 
accidents, their large dimensions and typically open 
frame design on the sides and at the rear make them 
less compatible with other road users. For unpro-
tected road users and car occupants, therefore, the 
consequences of collisions with trucks can be partic-
ularly devastating. To a certain extent, measures to 
improve exterior passive safety such as front and rear 
underrun guards and side protection have helped to 
mitigate risks. Although state-of-the-art driver assis-
tance systems for preventing accidents and mitigat-
ing the severity of accidents offer by far the great-
est potential, these mechanical passive safety systems 
will remain vital as a “mechanical fallback.”

The lack of compatibility means that an accident 
in which a car collides with the rear of a heavy-du-
ty truck or trailer can prove fatal. As experts from 
the German Federal Highway Research Institute 
found out, six out of ten car occupants involved in 
this form of accident suffered serious or fatal inju-
ries, with around 30 to 35 car occupants dying in 
such accidents annually. In relation to the figures for 
2015, this corresponds to around 2% of all 1,620 fa-
tally injured car occupants. In the USA in 2015 (Fig-
ure 26), this figure was as high as 16.1%.

Accidents in which a car collides with the rear of 
a semi-trailer typically occur on highways. The aver-
age speed of the truck is 80 km/h and that of the car 
125 km/h, which corresponds to a relative collision 
speed of 45 km/h in the car.

Fundamental findings from accident investiga-
tions and early crash tests at the Technical Univer-
sity of Berlin led to the introduction of rear under-
ride guards back in the 1970s with the support of the 
German Federal Highway Research Institute. Direc-
tive No. 70/221/EEC laid down for the first time in 
the nations of the then European Economic Com-
munity an internationally recognized technical de-
scription for rear underride guards. When imple-
mented at national level in the member states, it was 
generally used as a design specification – for exam-
ple, through conversion into German registration 
law in 1975 with the introduction of Section 32b 
of the road traffic licensing regulations (StVZO): 
“The underride guard must have the same flexural 
strength as a steel beam, whose cross-section has a 
resistance torque against bending of 20 cm³.”GWR: gross weight rating of vehicle  Source: DEKRA 

Real-life accident and historical development of the forces for 
testing rear underride guards as per UNECE-R 58
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Test forces P1 P2 P3

UNECE R 58-01 (1983) 12.5% GWR; max. 25 kN 50% GWR; max. 100 kN 12.5% GWR; max. 25 kN

UNECE R 58-02 (2008) 25% GWR; max. 50 kN 50% GWR; max. 100 kN 25% GWR; max. 50 kN

UNECE R 58-03 (2016) 50% GWR; max. 100 kN 85% GWR; max. 180 kN 50% GWR; max. 100 kN

260
342 354 371

427

300 mm ± 25 mm 300 mm ± 25 mm 

700 mm −1.000 mm

P1 P1P2 P2P3
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With UNECE-R 58, which was published in 
1983 and also recognized outside Europe, regula-
tions stipulating the end result to be achieved were 
agreed upon. The test procedures, which are still 
in use to this day, involve applying successive qua-
si-static forces at five symmetrical load application 
points (P1, P2, P3; see Figure 27). In response to on-
going criticism that rear underride guards did not 
in fact provide sufficient protection in real-life ac-
cident situations, the test loads were significant-
ly increased. The requirements laid down in UN-
ECE-R 58-03 currently apply, which means that the 
test loads for rear underride guards are now great-
er than those for front underride guards, which be-
came a legal requirement in 2000 with Directive No. 
2000/40/EC and for which the requirements laid 
down in UNECE-R 93 apply. Different deadlines – 
2019 and 2021 – apply when it comes to implement-
ing the current requirements regarding rear under-
ride guards as per UNECE-R 58-03 in the context of 
vehicle approval.

The rear underride guard is a typical example of 
the continuous development of vehicle safety sys-
tems. First, new measures are proposed and nego-
tiated. The result is often a compromise that is re-
quired to prove itself in real-life traffic situations. 
An integral part of the job of accident researchers 

.BEST PRACTICE
Underride and side protection on 
trucks will remain an indispensable 
element of passive safety in the 
future, too.

is to assess the effectiveness of such measures and, 
if necessary, suggest ways in which not only the ve-
hicle design but also test specifications could be im-
proved. Nowadays, it is generally accepted that the 
rear underride guard fitted to a truck must offer at 
the very least adequate resistance in the event that a 
medium-size car collides with the rear of the truck 
with a differential speed of 56  km/h. This means 
that the car’s front crumple zones and restraint sys-
tems will function as desired, thereby protecting the 

GWR: gross weight rating of vehicle  Source: DEKRA 

Front underride guard and test forces as per UNECE-R 93
28

 

Test forces P1 P2 P3

UNECE-R 93 (1994) 50% GWR; max. 80 kN 100% GWR; max. 160 kN 50% GWR; max. 80 kN

200 mm max. 200 mm max.
700 mm − 1.200 mm

P1 P1P2 P2P3
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 Side protection system 
on a truck

Source: NHTSA  

Stressing of a rear underride guard as per FMVSS 223 with calculation of the energy absorption through 
plastic deformation at specific test points
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.BEST PRACTICE  
US standard FMVSS 223 is an 
exemplary model for determining 
the energy absorption of rear 
underride guards.
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 occupants. Another measure necessary for promot-
ing compatibility is sufficient protection of the car’s 
occupants, whereby requirements are to be based at 
least on the specifications laid down in UNECE-R 
94 (front collision at 56  km/h against a stationary 
barrier). At higher speeds, automatic emergency 
braking systems could help to reduce the kinetic en-

ergy to the greatest possible extent even before the 
collision occurs.

The performance of front underride guards as 
per UNECE-R 93 (Figure 28) is generally accepted 
as sufficient, which is also due to the fact that the 
design and geometry of the front of a heavy-duty 
truck are largely standardized and harmless. Much 
less standardized and harmless are the design and 
geometry of the rear, especially in the case of trail-
ers with a long rear overhang. It will therefore nev-
er be possible to completely rule out the risk of fatal 
underride accidents, particularly those occurring at 
high speeds on highways.

STRICTER SIDE PROTECTION  
REQUIREMENTS

For front and rear underride guards within the 
scope of the EU approval procedure and in accor-
dance with UNECE-R 58 and UNECE-R 93, still 
no requirements apply regarding controlled ener-
gy absorption. Calculations and crash tests per-
formed over the past few decades have shown 
time and again that controlled energy absorption 
not only reduces the stress peaks of the mechan-
ical structures, but also provides a valuable, addi-
tional path of deceleration for restraining the car 
passengers. The US standard FMVSS 223 serves as 
an exemplary model of “best practice” here (Fig-
ure 29). The deformation work recorded during 
the static stressing of individual test points is cal  - 
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culated using a force-path line and compared with 
a predefined minimum value. 

According to the applicable European specifications, 
front and rear underride guards fitted on heavy-du-
ty trucks (classes N2 and N3) or trailers (classes O3 
and O4) are designed to provide colliding vehicles 
(classes M1 [car] and N1 [light-duty trucks up to 
3.5  t]) with sufficient underride protection. Much 
less stringent mechanical requirements apply to side 
protection systems, which have been prescribed in 
Germany since 1992 in accordance with Section 
32c of the road traffic licensing regulations. Direc-
tive No. 89/97/EEC and UNECE-R 73 stipulate that 
side protection systems are to provide pedestrians, 
cyclists and motorcyclists with effective protection 
against falling under the side of a truck and being 
run over by the truck’s wheels. In the approval test, a 
side protection system is considered suitable if it can 
withstand a force of 1 kN applied at right angles at 
any point from the outside.

In addition to mechanical resilience, geomet-
ric requirements regarding underride guards and 
side protection systems also apply. A key param-
eter here is ground clearance. The ground clear-
ance for the front underride guard must be no more 
than 400  mm, while the ground clearance for the 
rear underride guard must be between 450 mm and 
500  mm, depending on vehicle-specific circum-
stances. For the side protection system, a maximum 
ground clearance of 300 mm is required. Accident 
researchers have repeatedly called for more strin-
gent requirements regarding side protection sys-
tems, and the issue is currently also on the agenda 
of the European Transport Safety Council (ETSC). 
In its position paper – published in March 2015 – on 
the revision of General Safety Regulation 2009/661, 
the ETSC demands, among other things, improve-
ments in the strength of side protection systems to 
provide more effective protection against colliding 
motorcycles.

RETROREFLECTIVE SYSTEMS ON  
COMMERCIAL VEHICLES 

Many truck accidents occur during poor weather, 
at twilight and in the dark. One reason for this is 
that trucks are often not easily identifiable as slow-
er-moving vehicles, with the resulting risk that 
vehicles approaching a truck from behind might 
collide with its rear. In response to this hazard, in-
ternationally standardized specifications for spe-
cially identifying long, heavy-duty trucks and 
their trailers using retroreflective markings have 

Rear-View Cameras for Small Vans

Small vans are an important part 
of the vehicle fleet and, for some 
years now, have been responsible 
for an ever-increasing share of trans-
portation services in Germany and 
the rest of Europe. The increasing-
ly widespread use of this mode of 
transport has motivated repeated 
discussions concerning their road 
safety. With the aim of objectively 
analyzing the prevalence of small 
vans in road traffic accidents, the 
German Federal Highway Research 
Institute (BASt), DEKRA accident re-
searchers, German Insurers Accident 
Research (UDV) and the German 
Association of the Automotive Indus-
try (VDA) a few years ago launched 
a research project focusing on the 
safety of small vans and published a 
study on this in 2012.

The project analyses are based on 
data provided by the official Ger-
man road accident statistics, the ac-
cident databases of German Insur-
ers Accident Research (UDB) and 
DEKRA, and the German In-Depth 
Accident Study (GIDAS). The project 
not only analyzed aspects relating to 
the mitigation of the consequences 
of accidents in relation to self- and 

partner protection, but also looked 
at how accidents occur and how 
they can be avoided. The findings, 
on the one hand, delivered answers 
to questions concerning require-
ments and specifications and, on the 
other hand, led to recommendations 
for activities focusing on, in particu-
lar, the field of consumer protection 
and information in particular.

Analysis of all of the accidents 
recorded in GIDAS revealed that 
4.7% were caused by small vans, 
with four main accident scenarios 
clearly discernible: rear-end colli-
sions, turning/crossing accidents, 
driving accidents and accidents 
during reversing maneuvers. Com-
pared with other vehicle types like 
cars or trucks, the latter account-
ed for a much bigger share of ac-
cidents (6%). The accident type in 
which a pedestrian crosses the vehi-
cle’s path at the rear was the most 
common, both for small vans with 
and without rear windows. The most 
common victims of such accidents 
are the elderly (60 plus). Rear-view 
camera systems and/or acoustic 
warning systems could help to reme-
dy the situation.

been in place for some years now. This measure 
makes trucks more easily identifiable through 
“contour markings” consisting of retroreflective 
film, which mark out the vehicle contour to the 
side and rear. This means that trucks can be spot-
ted from a greater distance, which is particularly 
important if they have come to a halt (or are ly-
ing on their side) on the road following an acci-
dent, when their own active lights are unlikely to 

.BEST PRACTICE 
“Contour markings” consisting of 
retroreflective film mark out the 
vehicle contour to the side and rear.
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be working. Contour markings on trucks help to 
improve road safety by allowing drivers of vehi-
cles behind to better judge how far away the truck 
is and how fast it is traveling.

Retroreflective red-and-white warning mark-
ings (safety signs) are also widespread on vehicles 
used in the construction, maintenance and clean-
ing of roads or systems installed on or next to roads 
and are used in addition to, for example, rotating 
beacons. Police cars, fire engines, rescue vehicles 
and breakdown trucks are fitted with not only blue 
or yellow beacons but also specific, retroreflective 
markings to make them more easily visible partic-
ularly at night and, during the day, to provide extra 
contrast.

PASSIVE LIGHTING SYSTEMS FOR  
UNPROTECTED ROAD USERS

An increasing variety of retroreflective products in 
various designs and colors is also available for un-
protected road users – that is, pedestrians and cy-
clists – to make them more visible during the dark 
winter months and when out and about on the 
roads at night. 

For example, shoes and, in particular, outer 
clothing are already fitted with retroreflective ma-
terials by the manufacturers, or special reflective 
bands and tags can be attached to these. Self-adhe-
sive reflective film is becoming increasingly popular 
among parents who attach them to children’s bicy-
cles, baby carriages and bags. Even walking frames 
can be fitted with retroreflective material to make 
them really safe.

Particularly vulnerable are cyclists, who are fre-
quently forced to join the flow of motor traffic. This 
is one of the reasons why so much importance is at-
tached to safety systems for bicycles, which are the 
world’s most popular mode of transport, some of 
them now also equipped with electric motors. For 
bicycles, properly functioning lights are vital – and 
not just during the dark winter months – so that 
cyclists can not only see well but also be seen at all 
times. At the beginning of this year, Section 67 of 
Germany’s road traffic licensing regulations (St-
VZO), which covers lights on bicycles, was amend-
ed to include Section 67a, which covers lights on 
cycle trailers. This amendment ascribes cyclists a 
special sense of responsibility by stating that any 
active, removable lights – i.e. headlight and rear 
light – do not need to be attached or carried during 
the day. At night or when it is dark, however, these 

Today, more and more cars 
are either connected or come 
with automated driving func-
tions, both generating a wealth 
of data. Most vehicle-generated 
data is primarily of a technical 
nature, existing only momentar-
ily and never stored. Other ve-
hicle-generated data can be put 
to a wide variety of uses: to in-
crease comfort and convenience; 
to improve products and ser-
vices; and to contribute toward 
achieving societal goals such as 
improving road safety and re-
ducing fuel consumption. 

Now the question is, how 
can we protect vehicle data 
and share it safely and secure-
ly? People are clearly entitled to 
have genuine concerns about the 
protection of their personal data 
and privacy. At the same time, 
however, many are increasingly 
willing to share data if it means 
that they can benefit from useful 
services. In Europe, we are for-
tunate that the EU has a tradition 
of strongly protecting our priva-
cy. In 2015, it adopted the Gen-
eral Data Protection Regulation, 
probably the most modern data 
protection law in the world.

It goes without saying that 
data protection is an issue auto-
makers take very seriously. An-
ticipating the entry into force lat-
er this year of the new EU law, 
the European Automobile Man-
ufacturers’ Association (ACEA) 
adopted in 2015 a set of data 
protection principles concerning 
connected vehicles. The bottom 
line of the industry’s data com-
mitment is that personal data will 
be shared with third parties only 
on the basis of a contract, with 
the consent of the customer or to 
comply with legal obligations.

However, the rise of the con-
nected car is also increasingly 
linked to demands from third par-
ties to access and use in-vehicle 
data. For auto makers, the major 
challenge here is to find the best 
means of providing safe and se-
cure access to this data. Some 
parties are calling for direct ac-
cess to data inside the vehicle. 
But this would facilitate hacker at-
tacks, since every additional ex-
ternal data interface increases the 
number of potential targets. Other 
safety risks associated with driver 
distraction could arise if external 
parties are granted uncontrolled 
access to the vehicle’s on-board 
systems. A car is not a smart-
phone on wheels, nor is it a PC 
that can be rebooted if a problem 
occurs while driving.

Vehicle manufacturers are fun-
damentally willing to share se-
lected data, provided this can be 
done safely and securely. Over 
the last few months, the industry 
has been working to define the 
best way to provide secure and 
safe access to vehicle data to in-
terested third parties. This would 
involve manufacturers securely 
communicating the relevant vehi-
cle data to an off-board facility 
that, from where third parties can 
then access it. This should mini-
mise the risks I mentioned before.

 The increasing ability of cars 
to exchange data with the out-
side world holds great potential 
to revolutionise the driving expe-
rience and to improve safety in 
particular. But none of this comes 
without its challenges. To benefit 
from the connectivity revolution, a 
solid framework needs to be put 
in place to protect vehicle data 
and facilitate third-party access to 
data.

Erik Jonnaert

Secretary General of the European Automobile  
Manufacturers’ Association (ACEA)

Protect Vehicle Data and Share It Safely and Securely

Vehicle Technology



.BEST PRACTICE 
The correct truck mirror setting 
is important for preventing blind 
spots, but in some cases the mirrors 
can hide road users.
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Blind Spot – Greater Safety for Right-Turning Trucks 

Especially in urban areas, right-turning 
trucks in right-hand traffic are a major haz-
ard for pedestrians and cyclists, particular-
ly if they stop at an intersection right next to 
the truck and so find themselves in the truck 
driver’s blind spot where they are partially 
or completely invisible to the driver. If the 
truck then turns right, there is a severe risk 
of being run over. No less hazardous are 
situations in which a vulnerable road user 
traveling straight ahead wants to pass a 
(moving) truck on the right, trusting that the 
truck driver has seen them and confident 
that they have priority.

The grave consequences are clearly ap-
parent when one looks at the statistics. Al-
though the statistics in Germany, for ex-
ample, do not contain exact figures for 
the “blind spot scenario”, experts at the 
German Federal Highway Research Insti-
tute (BASt) approximately determined in a 
study conducted some years ago the num-
ber of cyclists seriously injured or killed due 
to blind spots. According to their figures, 
which were projected across the whole 
of Germany, 2012 saw around 640 turn-
ing accidents resulting in personal injury 
in “blind spot situations” in urban areas, 
whereby 118 cyclists were seriously injured 
and 23 killed.

In addition to infrastructural measures 
such as moving the stop line forward and 
giving earlier green lights for cyclists, driv-
er assistance systems such as truck turning 
and brake assist could help to significant-

ly mitigate this potential cause of acci-
dents. This assist system not only warns 
truck drivers of the presence of cyclists or 
pedestrians to the right of the truck if, de-
spite taking every care while turning right, 
they fail to spot them, but also automati-
cally brakes the truck to a standstill in the 
event of danger. 

Something else that should not be for-
gotten in this context are the mirror sys-
tems – in compliance with 2003/97/EC 
– that have been mandatory for years now 
and help to reduce the blind spot and im-
prove the indirect field of vision. It makes 
no sense whatsoever to fit more, or more 
strongly curved, mirrors. Truck drivers 
have four mirrors to their right, all of which 
together make visible a large area in front 
of and next to the vehicle. However, driv-
ers can only ever focus on one mirror at a 
time and consciously process the visual in-
formation they get from there. The order in 
which drivers look at the mirrors is based 
entirely on their own assessment of the sit-
uation. Nobody can tell the truck driver 
whether and when a pedestrian or cyclist 
will appear in one of the mirrors. Likewise, 
even more strongly curved mirrors are of 
no use because the current curvature al-
ready acts at the limit of what the human 
eye can resolve. Much more important un-
der these circumstances is to ensure that 
the mirrors are positioned correctly. And 
that is exactly where the problem lies, ac-
cording to a DEKRA study. 

For this reason, DEKRA teamed up with 
truck manufacturers Daimler and MAN 
to create a mirror setting and adjustment 
guide. In addition to tips on using the 
truck mirror systems, which are compiled 
in a small brochure, a quick and innova-
tive method for checking in practice the 
fields of visibility – as ensured with all of 
the prescribed individual mirrors – was 
developed that allows the mirror settings 
to be optimized. The relevant markings 
can be made quickly and easily in any 
vehicle fleet center or at rest stops. This 
method is yet another example of how 
DEKRA is looking to achieve the aim of 
the EU charter to reduce the number of 
people killed or seriously injured in road 
accidents. 

In Geneva, work is currently underway 
on revising Directive 2003/97/EC so 
that, in the future, cameras will be permit-
ted as replacements for mirrors. This will 
also further increase the field of vision to 
be covered and so further reduce the ex-
tent of blind spots. At the same time, vehi-
cle manufacturers are working on convert-
ing the images captured by the cameras 
into a single image on the monitor so that 
drivers only have to concentrate on one 
view. The use of cameras instead of mir-
rors not only achieves greater safety, but 
also has a positive environmental effect 
because of the reduced air resistance and, 
in turn, reduced fuel consumption and 
CO2 emissions.



Electrified chassis and power-
train systems offer a variety of 
features for enhanced safety and 
comfort in road vehicles. Howev-
er, the technology increases the 
risk of technical faults in novel 
systems such as the electric pow-
ertrain. The fault does not nec-
essarily have to be serious, but 
can still lead to unexpected ve-
hicle behavior, forcing the driv-
er to respond. If the car deviates 
from its planned route, it may 
drive off the road or collide with 
oncoming traffic.

In a vehicle equipped with 
electric wheel hub motors, for 
example, a sudden fault or mal-
function with one of the rear 
wheels can cause a sudden 
braking, causing the vehicle to 
move off course. In such situa-
tions, a car that does not have 
a control strategy will, accord-
ing to studies on driver reac-
tions, move about 1.3 meters 
sideways on the road while the 
driver tries to get the car back 
on course. One solution to the 
problem – a “fault-tolerant con-
trol strategy” – allows the car to 
retain its course even if a fault 
occurs. In tests, the research-
ers found that the lateral move-
ment, yaw rate and steering is 
reduced by up to 90% if the 
vehicle is equipped with such a 
strategy, compared with a car 
that does not have a fault-toler-
ant control strategy.

The “Over-actuated fault-tol-
erant hybrid electric vehicles” 

 project has been conducted 
at the KTH Vehicle Dynamics, 
School of Aeronautical and Vehi-
cle  Engineering, KTH Royal In-
stitute of Technology and is part 
of the Swedish Electric and Hy-
brid  Vehicle Center (SHC). These 
studies also formed the basis 
for EU legislation recommenda-
tions and have been conducted 
as part of the EVERSAFE project 
with participants from Sweden 
and  Germany. 

Annika Stensson Trigell 
and Daniel Wanner 

KTH Royal Institute of Technology

Fault-tolerant control strategies reduce the risk of accidents 
for electric cars

Unalert driver Alert driver Fault-tolerant control strategy
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• According to studies, the wide 
range of different systems 
has helped to save more than 
600,000 lives in the USA alone 
between 1960 and 2012. Safe-
ty belts, front airbags and safety 
steering columns account for al-
most 75% of these systems.

• The full potential of electronic  
 driver assistance systems can 
be leveraged only when they 
function reliably throughout the 
 vehicle’s lifetime. Periodic vehicle 
monitoring plays an even more 
important role here.

• Front, side and rear underride 
guards on trucks will continue to 
act as “mechanical fallback solu-
tions” in order to mitigate the 
 severity of unavoidable collisions.

• Retroreflective markings mean 
that trucks can be seen more eas-
ily even from a great distance. 
This brings about a significant 
and sustained reduction in the 
number of rear-end collisions.

• Two-wheelers such as bicycles 
and pedelecs need to be fitted 
with highly effective active and 
passive lighting systems.

• The NCAP tests, which are per-
formed all over the world, were 
and remain an important driv-
er for ongoing improvements to 
the safety of car occupants and 
 pedestrians.

The Facts at a Glance

30 Prescribed minimum equipment with light systems: bicycles  
(up to 1 m wide)
In the future as per draft 52. ÄndV StVR.

xxxx DURING THE DAY

xxxx xxx AT NIGHT

xxxx

Active light system
Removable lights do not need 

to be attached or carried 
during the day

Passive light system
All lights must at all times be 

firmly attached and not hidden

Active light system
Must be attached during 

darkness and in good 
working order

Front Headlight Reflectors, white Headlight

Pedal reflectors, yellow
Rear Rear light, red Rear light, redCat. Z reflectors, red

Side Eit
he

r

Retroreflective strips 
on tires or rims, white

Retroreflective spoke reflectors, 
white

Spoke reflectors, yellow

 

lights must be attached and, of course, be in good 
working order.

If a cyclist fails to meet this obligation, whether 
because they have “forgotten” their removable lights, 
failed to plan the charging periods properly or it fell 
dark “suddenly,” passive lighting systems become all 
the more important. Only when all of the prescribed 
reflectors and/or retroreflective materials have been 
firmly attached and are not hidden can they fulfill 
their function as a potentially life-saving measure 
(Figure 30).

.BEST PRACTICE  
Responsible cyclists make sure that 
their bicycles are fitted with all of 
the prescribed active and passive 
lighting systems.
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Vehicle technology and the human factor are the two central pillars of road safety. A properly functioning and efficient 
infrastructure is important, too. The challenge here is to implement road construction and traffic management measures 
designed to eliminate factors that contribute to accidents and to make hazardous sections of roads safer with the aim of 
mitigating as far as possible the severity of accidents. When it comes to infrastructural measures, factors such as speed 
monitoring at accident blackspots, rescue services and the maximum possible standardization of traffic regulations should 
not be forgotten.

Roads Must Be Forgiving of Mistakes

Whether traveling in a vehicle or by foot, any-
one who goes out on the roads to get from A 

to B wants to reach their destination safe and sound. 
The infrastructure plays a key role here. The variety 
of needs that road users have, the often limited fi-
nancial resources available for planning, maintain-
ing, building and upgrading roads, aspects concern-
ing conservation and environmental protection as 
well as geographical, geological and climatic condi-
tions all pose huge challenges for planners. At the 
same time, however, improvements in the field of in-
telligent transportation systems and the potential of 
variable lane usage open up whole new possibilities.

Infrastructure and traffic route planning is funda-
mentally possible only with a long-term approach. 
New technologies combined with the ever more 
rapid changes in our mobility behavior and the as-
sociated changes in our vehicles inevitably lead to 

problems. One example is the increasing use of bi-
cycles in urban areas. In addition to increasing en-
vironmental awareness and the desire for exercise, 
this trend can be attributed above all to the fact that 
it is often simply quicker to travel by bicycle in ur-
ban areas than it is by car. The promotion of urban 
cycling is, therefore, in many respects a good thing. 
The Netherlands has for a long time been a pioneer 
in Europe when it comes to urban cycling and to-
day can point to a solid cycle path network complete 
with the necessary accompanying legislation as the 
result of its efforts.

POTENTIAL FOR CONFLICT BETWEEN CYCLISTS 
AND MOTORISTS

The fact that expanding the cycling infrastructure in 
response to current trends sells well in many plac-
es has not gone unnoticed by local politicians in 

Infrastructure



Germany. However, the lack of a big-picture con-
cept combined with an overarching desire simply 
to build as many kilometers of cycle paths as possi-
ble for as little money as possible in as short a time 
as possible are frequently counterproductive to the 
aims of making cycling more attractive, encourag-
ing a spirit of partnership and, ultimately, making 
our roads safer. Clear regulations stating the mini-
mum requirements that cycle facilities are to meet 
and where such cycle facilities are to be situated en-
sure clarity among all stakeholders and, in turn, en-
hance safety. The physical separation of cyclists and 
motorists is not possible everywhere. At the very lat-
est at crossroads and junctions, cyclists and motor-
ists are forced to share the same space – with all the 
potential for conflict that this entails. The following 
aspects must be taken into account here:

• Cycle lanes must be sufficiently wide and also 
able to accommodate cargo bikes;

• A safety distance must be maintained from 
parked vehicles to minimize the risk of cyclists 
colliding with car doors that suddenly open in 
front of them;

• Road lanes must be wide enough to allow mo-
tor vehicles to overtake cyclists at a sufficient dis-
tance from the side of the vehicle;

• The surface of cycle lanes must be suitable and flat 
(i.e. no storm drains or cobbled curbstones).

If it is impossible to ensure the safety of cyclists 
with dedicated cycle lanes, a speed limit commen-
surate with the volume of road and bicycle traffic 
may have to be introduced. Often, however, prob-
lems can be solved in other ways that do not neces-
sarily involve integrating bicycle traffic with motor 
vehicles along main roads. A suitable cycling infra-
structure on parallel side roads where cyclists enjoy 
clearly managed priority can improve safety for all 
road users. At the same time, systematically punish-
ing violations will ensure that the cycle path infra-
structure not only remains unobstructed by parking 
offenders and delivery vans/trucks, but is also used 
properly by cyclists themselves.

POSITIVE EXPERIENCES WITH 
BARRIERS AND 2+1 ROADS

Differences when it comes to accelerating ability, 
maneuverability and speed are critical to safety not 
only in mixed traffic situations where motor vehi-
cles, cyclists and pedestrians share the same space, 
but also in situations where the only road users 
are motorists. This is especially the case on coun-
try roads where the speed of vehicles can be high 

Road safety aspects must not be overlooked in the design of 
roundabouts

In many countries in Europe, round-
abouts have enjoyed something of a 
renaissance since the 1990s. The low-
er speed on roundabouts has helped 
to reduce both the number of accidents 
and, in the event that an accident oc-
curs, the severity of injuries suffered. 
But roundabouts are not always the 
best solution, and, where the gener-
al conditions are unfavorable, they do 
not always improve safety either. Like 
other infrastructural measures, round-
abouts also need to be announced well 
in advance. Especially at night, drivers 
need to be informed about an upcom-
ing roundabout clearly and early on 
– for example, with good signage, ad-
equate road lighting or retroreflective 
markings.

As a study conducted by the TU Dres-
den on behalf of the German Federal 
Highway Research Institute showed, 
poor recognizability of roundabouts 
during rainy or wet conditions leads to 
an increase in accidents specifically in-
volving riders of motorcycles and bicy-
cles, whom motorists either do not see 
at all or see only when it is too late. To 
put this in figures, one in two round-
about-based accidents investigated by 
the study occurred during wet condi-
tions, and around one in three involved 
cyclists. In addition, the entrances and 
exits should be designed such that 
they force drivers to slow down, and 

the sculptures and other forms of art 
installed in the center of some round-
abouts must not constitute a hazard or 
distract drivers.

What is particularly baffling is that 
different rules regarding priority on 
roundabouts still apply in Europe. In 
Germany, for example, traffic about 
to enter the roundabout has to wait 
for traffic already on the roundabout; 
drivers indicate only when exiting the 
roundabout. In Austria, the “right be-
fore left” rule applies – that is, traf-
fic about to enter the roundabout has 
right of way over traffic already on 
the roundabout, although special sig-
nage may stipulate deviations from this 
rule where necessary; drivers indicate 
when exiting the roundabout. In Italy, 
the “right before left” rule also applies. 
In practice, however, it is frequently ig-
nored, which is why extra care is re-
quired. In France, vehicles about to 
enter the roundabout always have pri-
ority, although special signage can of-
ten be seen stipulating that traffic al-
ready on the roundabout has right of 
way. In Switzerland, Spain, Portugal 
and Poland, the traffic already on the 
roundabout has right of way (unless 
otherwise specified). In the UK, where 
you drive on the left, vehicles enter 
roundabouts from the left. The traffic on 
the roundabout coming from the right 
usually has right of way.

but it is either impossible or nearly impossible to 
overtake safely. Just how dangerous this can be is 
demonstrated by an example from Portugal, where 
– among other places – one particular section of the 
IC 2 linking Lisbon and Porto was a notorious ac-
cident blackspot. In 10 years, 77 people died on a 
section of road just three kilometers in length. In 

.BEST PRACTICE  
A suitable cycle path infrastructure 
on parallel side roads where cyclists 
enjoy clearly managed priority can 
improve safety for all road users.
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response, an action plan was devised at the end of 
2015 aimed at improving the signage and widening 
the lanes. The central measure of this plan was to 
construct a protective concrete barrier in the mid-
dle between the two lanes. The result? While eight 
accidents with two fatalities, two seriously injured 
persons and three persons with minor injuries were 
recorded along this stretch of road in the first half of 
2015, in the same period of 2016 no one died. Ten 
accidents were recorded, with seven people suffering 
“only” minor injuries.

Barriers have helped to make roads safer else-
where, too, including the USA – in Missouri, for ex-
ample. Between 1996 and 2004, around 380 people 
were killed in collisions with oncoming traffic on 
just three highways; 2,256 people were injured. In 
response, work began on constructing reinforced 
steel cable barriers in the middle of these highways. 
These measures proved highly successful: Accord-
ing to the Missouri Department of Transportation, 
the number of people killed in accidents involving 

collisions with oncoming traffic fell from an aver-
age of 18 to 24 per year to 1.

The ideal way to prevent accidents involving col-
lisions with oncoming traffic would be to construct 
all roads in the form of a four-lane divided highway 
with both sides separated by a physical structure, but 
this would of course be impossible for a number of 
obvious reasons – conservation, the amount of space 
required, cost and the actual need for such a mea-
sure. But there is no doubt that for busy roads – es-
pecially those frequently used by commercial vehi-
cles – this solution would offer the greatest potential 
for improving safety simply because it would make 
overtaking virtually risk-free.

The concept of 2+1 roads, which was developed 
in Sweden in the early 1990s, has proved success-
ful in situations where it is either undesirable or im-
possible to upgrade to a four-lane divided highway, 
but safe overtaking opportunities are to be ensured 
nonetheless. This road design consists of two lanes 
in one direction and one lane in the other, alternat-
ing every few kilometers. The conventional 1+1-lane 
configuration in the intermediate sections varies in 
length from an immediate transition to a stretch 
covering several kilometers over which drivers are 
forbidden from overtaking.

Experience of roads constructed in this way has 
shown that the number and severity of accidents are 
reduced and drivers are more likely to observe the 
ban on overtaking in the intermediate sections. 2+1 
roads are popular not only in Sweden, but also in the 
USA, Australia, New Zealand and Germany. In Swe-
den, the two sides of the road are often additionally 
separated by steel cable barriers. Although this road 
design reduces the risk of front-end collisions, con-
cerns raised about the potentially higher risk of inju-
ry to motorcyclists have prevented this system from 
being introduced in many other countries.

A modified form of 2+1 roads is also ideal on 
sections of road that are heavily used by commut-
er traffic in the morning in one direction and, in 
the evening, in the other direction. By ensuring 
that the middle lane is utilized according to de-
mand, the flow of traffic can be optimized with 
minimal land usage. Either electronic display sys-
tems or mobile separators are used to indicate the 
direction of traffic. The most prominent example of 
the use of mobile lane separators is the Golden Gate 
Bridge between San Francisco and Marin County. 
Here, the six lanes can be divided up into a 4+2, 
3+3 or 2+4 configuration, depending on require-

We are already in the 21st centu-
ry. So many technological devel-
opments have taken place in the 
last 100 years! We’ve sent men to 
the moon and brought them back, 
alive. We’ve eradicated diseases 
that once were fatal for humankind. 
In transport, we’ve evolved from an-
imal traction to supersonic jets. And 
where once we used horse-power, 
now we have mechanical machines.

In the world of ICT, what was 
once the telegraph has evolved into 
the Internet and mobile communica-
tions. Thanks to this evolution, noth-
ing escapes us. We can be notified 
within seconds of what’s happening 
on the other side of the world. And 
not just with words: We can even 
watch live video streams on our 
 mobile handset. Amazing!

What seems most amazing, 
though, is that despite all these ad-
vances, traffic accidents are one 
of the main causes of death to-
day. How is it that we know what 

is happening in the antipodes in 
real-time, but cannot be warned 
about what’s coming after the next 
bend? Isn’t this crazy? It seems ob-
vious that most of these casualties 
could be avoided by just having 
proper communication, enabling 
vehicles to communicate with each 
other and with their surroundings. 
And this is precisely what we, in 
ETSI, are helping to develop: The 
standards that are vital for facilitat-
ing communication among vehicles 
and between vehicles and infra-
structure. The aim is not only to pre-
vent accidents and therefore enable 
safer roads and streets, but also to 
make better and more efficient use 
of transport.

 The challenge is massive, and 
the participation of all stakeholders 
– automotive industries, road users, 
traffic authorities and agencies and 
so on – is crucial if we are to make 
it a reality. We believe the result is 
very much worth the effort.

Luis Jorge Romero

Director General of the European Telecommunications 
Standards Institute (ETSI)

ICT Standards for Road Safety

.BEST PRACTICE  
Barriers erected between the 
two sides of the road reduce the 
severity of accidents.

.BEST PRACTICE  
2+1 roads reduce the risk of 
frequently fatal  
front-end collisions.

Infrastructure



ments. Since the separators are moved automatical-
ly, lane usage can be configured very quickly, traffic 
guidance is clear and safety is very high. The sys-
tem is ideal not only for bridges, but also for longer 
stretches of road.

FLEXIBLE RESPONSE TO CHANGING 
TRAFFIC SITUATIONS

A similar approach can be seen when the breakdown 
lane is opened for vehicles. When traffic is particu-
larly dense, variable signage indicates that the shoul-
ders are temporarily open as additional lanes, often 
ahead of exits. As well as having many other positive 
effects, this measure helps to prevent jams and, in 
turn, accidents. But this system works properly only 
if the shoulders along the relevant sections of road 
are permanently monitored and can be blocked off 
for vehicles that have either broken down or were in-
volved in an accident.

Nevertheless, the ability to respond flexibly to ev-
er-changing traffic situations is a key element of im-
proving road safety. Variable signage on highways 
or in the vicinity of exhibition and event centers has 
been around for a long time now, and major advanc-
es in the field of sensor, telecommunication and, of 
course, computer technology as well as in our un-
derstanding of traffic flows have seen the develop-
ment of ever more refined and enhanced systems. 
The dovetailing of information and telecommunica-
tion technology and the interconnection of different 
forms of road use mean that it is now possible to im-
plement targeted traffic management measures not 
only nationwide, but also in busy urban areas.

The pairing of traffic regulation and traffic in-
formation for road users is also showing some suc-
cess. In the UK, the National Traffic Control Centre 
(NTCC) offers real-time information on traffic con-
ditions on highways and arterial roads. In London, 
the London Streets Traffic Control Centre (LSTCC) 
monitors and manages the traffic on the capital’s 
roads. Similar – in some cases even more advanced 
– centers have been established in, for example, 
Warsaw, Moscow and Tokyo. Ongoing advances in 
the field of telematics will see lots more exciting and 
useful developments to come.

NODE-BASED INFRASTRUCTURE

But it is not only technology that plays a key role in 
increasing road safety, but each individual road user, 
too. As long as drivers trust non-networked naviga-
tion systems more than traffic management centers 

or take shortcuts through residential areas to avoid 
jammed-up main roads, there will always be avoid-
able traffic risks. Rigid adherence to one mode of 
transport – usually the car – also causes unnecessary 
congestion, with all the accident risks that this en-
tails. The increasing popularity of car-, scooter- and 
bike-sharing schemes, using public transport for at 
least some journeys as well as traveling by bicycle or 
on foot are not just worthy trends for “other people.” 
Flexibility in our mobility starts with each and ev-
ery one of us. Technology is just a means to an end.

To encourage people to use different modes of 
transport, a node-based infrastructure is essential. 
In particular, this involves creating secure facilities 
for parking cars, bicycles and alternative forms of 
transports like Segways at locations with good pub-
lic transport links. Proper bicycle parking garages 
situated close to busy train stations can be frequently 
found in the Netherlands and in certain Asian coun-
tries. Kyoto in Japan even has fully automatic un-
derground garages. Covered, secure bicycle stands 
should be available at as many stations as possible. 
In addition, measures designed to ensure that bicy-
cles can be safely transported on public transport 

 In Germany, the shoulder along 
certain sections of highway is opened 
as an additional lane when traffic is 
particularly dense.
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and long-distance trains can help to improve road 
safety. The more attractive the options, the greater 
the acceptance among potential users.

MORE FORGIVING SAFETY SYSTEMS  
FOR MOTORCYCLISTS

Considerable room for improvement also exists out-
side of urban areas, too. The higher speeds on rural 
roads mean that it is no longer pedestrians and cy-
clists who suffer the most accidents, but motorists. 
Infrastructural improvements for motorcyclists aim 
to reduce the risks associated with what is an espe-
cially dangerous form of road transport.

Measures designed to keep the road surface in 
good condition benefit all other road users as well. 
The bituminous mass used in some countries to re-
pair potholes or cracks in the road can quickly pose 
a major risk to motorcyclists, which is why repairs 

 “Trees don’t step aside”:  
An initiative launched by the  
Lower Saxony association for the 
prevention of road accidents.

should be undertaken using only materials with a 
similar frictional coefficient to the rest of the road 
surface. Quickly repairing potholes prevents further 
damage to the road surface and the prevalence of 
loose chippings during larger-scale repairs.

In addition, crash barriers should be designed to 
offer the best possible protection for colliding mo-
torcyclists. The combination of a large upper surface 
– for example, a box section – with skirting installed 
under the pillar to stop motorcyclists from hitting 
the post has proved effective not only in crash tests, 
but also in real accidents. In many cases, skirting 
can be fitted to existing systems. The “Euskirchen 
Plus” system, for example, which was developed by 
DEKRA on behalf of the German Federal Highway 
Research Institute, offers comparatively greater pro-
tection for colliding motorcyclists.

MORE EFFECTIVE PROTECTION 
IN COLLISIONS WITH TREES

A continuing problem in Germany and other coun-
tries is collisions with roadside trees. Accidents of 
this kind frequently have grave consequences. Ac-
cording to information from the Federal Statistical 
Office (Destatis), in 2015, 603 people in Germany 
were killed in road accidents after collisions with 
a tree. This accounts for around 17% of all 3,459 
road users killed. Rural roads carry the greatest risk. 
Here, in 2015, 517 people were killed in collisions 
with trees in Germany, equivalent to around 26% of 
all traffic fatalities on rural roads. In comparison, in 
2015, 2,175 people were killed in road accidents on 
rural roads in France, 316 of which were collisions 
with trees. This is equivalent to around 15%. In It-
aly, the problem appears to be slightly less severe. 
In 2015, 1,495 people were killed in rural road acci-
dents, 127 of which were collisions with trees, which 
is just under 9%.

The risk of being killed in a collision with a tree 
is generally twice as high for the occupants of cars 
compared with other obstacles. In a collision with 
a tree, all the impact energy is concentrated on a 
small area of the vehicle. The occupant safety ele-
ments in-built in the vehicle therefore have limited 
effect, resulting in a very high risk to the occupants. 
Today, infrastructure measures hold huge potential 
for minimizing the number and consequences of ac-
cidents involving collisions with trees on the side of 
the road.

When new roads are built and trees planted, a 
roadside safety zone, as already seen in some Scan-

.BEST PRACTICE  
Crash barriers with skirting 
developed in Germany offer 
 comparatively high protection for 
colliding motorcyclists.
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dinavian countries, should be planned. If this is not 
possible or possible only to a certain extent, suitable 
restraining systems should be installed, even on ex-
isting roads. Two-wheeled drivers can also be effec-
tively protected by suitable designs.

Optical guidance systems situated on or right 
next to the road can improve visual guidance, as can 
yielding guidance posts fitted with reflectors. Bushes 
and shrubbery are also an environmentally friendly 
and safe road design measure because they ensure 
that vehicles are stopped by something large and rel-
atively soft. Damaged or destroyed trees should not 
be replaced. Along hazardous stretches of road, trees 
should be removed from the roadside and replanted 
at a safe distance from the road. At spots where trees 
are a known hazard but it is not possible to replant 
the trees, not only crash barriers but also impact at-
tenuators that provide a larger surface against which 
a vehicle collides and that deform in order to absorb 
additional energy could potentially be used.

Speed limits and overtaking bans can also help 
to improve safety on stretches of road with a high 
number of accidents, provided such measures are 
properly monitored. A good example of this can be 
found in the German state of Brandenburg, which 
has a high number of tree-lined roads and, conse-
quently, a high number of fatalities as a result of col-
lisions with trees. In 2015, almost 40% of all road 
traffic fatalities occurred following collisions with 
trees (in figures: 69 of a total of 179). Compared 
with 2014, during which 54 people were killed in 
collisions with trees, this represented an increase 
of almost 28%. But the situation improved signifi-
cantly in 2016. According to preliminary figures, 
the number of fatalities as a result of collisions with 
trees fell from 69 to 30, a decrease of almost 60%. 
This can most likely be attributed to the fact that 
Brandenburg had introduced, among other mea-
sures, a speed limit on all tree-lined roads where no 
roadside crash barriers were installed. Where be-
fore the limit was 80 km/h or 100 km/h, it is now 
70 km/h. Another reason for this significant reduc-
tion in the number of fatalities from 2015 to 2016 
could be the fact that additional crash barriers had 
been extensively installed along tree-lined roads 
and on certain trees.

SPEED SURVEILLANCE MEASURES

In many countries, speed limits that are now le-
gally standardized – 30  km/h in residential areas, 
50 km/h on main roads, 65 km/h to 100 km/h on 
country roads and 100 km/h to 130 km/h on high-

 Link to a crash test in which 
DEKRA demonstrated the devastat-
ing consequences of a car colliding 
with a tree.

In response to the worryingly high 
number of accidents in the 1990s, 
it was essential to step up efforts in 
all areas to improve road safety in 
the state of Brandenburg. Now, the 
number of people injured or killed 
in accidents on our roads is much 
lower.

This can be attributed to the in-
troduction of a whole raft of mea-
sures encompassing prevention, 
control and investments. The nu-
merous volunteers involved in the 
road safety network and our “Lieb-
er sicher. Lieber leben.” road safe-
ty campaign have done much to 
raise awareness among road us-
ers. By conducting speed checks, 
the police ensure that everyone 

sticks to the rules. Investments in 
road infrastructure, the elimina-
tion of accident blackspots and a 
comprehensive crash barrier pro-
gram have made many of the tree-
lined roads in Brandenburg saf-
er. In 1995, the number of people 
killed following collisions with trees 
was 409 – last year, it was just 
30. And the speed limit along the 
sections of road where crash barri-
ers cannot be installed is to be re-
duced to 70 km/h.

But despite the success we have 
enjoyed, people are still dying 
on our roads, which is why we 
will be continuing our road safe-
ty work at all levels in the coming 
years as well.

Kathrin Schneider

Minister for Infrastructure and Spatial Planning 
in Brandenburg

Comprehensive package of measures encompassing 
 prevention, control and investment

ways – are the basis for the largely safe coexistence 
of all sorts of different modes of transport. The man-
agement authorities responsible can also erect spe-
cial traffic signs stipulating additional, location-spe-
cific speed limits.

But the simple imposition of speed limits does 
not lead to greater safety – road users have to ac-
tually stick to the rules in order for the desired ef-
fects to be achieved. Therefore, drivers have to know 
that they may be caught and punished if they violate 
speed limits. All over the world, a wide range of dif-
ferent surveillance methods have been implement-
ed – from having police officers estimate how fast 
a vehicle was traveling, through local surveillance 
with measurement devices, to a variety of air sur-
veillance methods. A great deal of variation also ex-
ists when it comes to the level of penalties imposed. 
In some parts of Canada, for example, exceeding the 
speed limit in non-urban areas by 20 km/h could re-
sult in a fine of around €20; in Switzerland, however, 
the same offense could see you landed with a fine of 
at least €240. The greater the speed by which driv-
ers exceed the speed limit, the greater the punish-
ments can potentially become – for example, drivers 
risk having their vehicles impounded or even facing 
prison. The level of punishment is frequently left to 
the discretion of the police officer(s) that issued the 

.BEST PRACTICE  
On tree-lined roads in Brandenburg, 
speed limits and additional crash 
barriers led to a noticeable reduc-
tion in the number of accidents and 
fatalities as a result of collisions 
with trees.
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Effectiveness of safety measures on rural roads in Bavaria

A safe road infrastructure ultimately has 
to be ensured at regional and local lev-
el. Previous DEKRA Road Safety Reports 
have referred multiple times to the out-
standing role performed by the accident 
commissions. The Bavarian Ministry of 
the Interior, for example, reported on a 
range of positive experiences with tan-
gible success: In a report published in 
2011, the ministry described the effec-
tiveness of road safety measures aimed 
at eliminating accident blackspots on 
country roads.

Since their founding in 2000, the 107 
Bavarian accident commissions have been 
engaged in identifying accident black-
spots on interurban roads (highways, main 
roads, state roads and some district roads) 
and eliminating them by introducing mea-
sures aimed at improving safety. This is 
now being followed by an analysis of their 
effectiveness (success monitoring) in order 
to identify any further potential for improve-
ment (Figure 31). All the relevant informa-
tion is recorded in a central database. This 
information includes specialist data and ge-
odata relating to the road network and ac-
cident data collected by the police stations 
with electronic accident type maps. The 
accident commissions record other relevant 
information about accident blackspots and 
for documenting measures.

A detailed compendium has been pre-
pared for documenting safety measures 
that have been implemented, how effec-
tive these measures were and how much 
they cost. Effectiveness (benefits due to 
fewer accidents) is indicated by means of 
a three-color system (green: optimum ef-
fect; yellow: partially effective; red: not ef-
fective). Figure 32 shows an example of a 
summarized evaluation of measures imple-
mented to reduce road accidents on lon-
ger stretches of roads in a total of 86 cas-
es. In ten cases, for example, speed was 
limited only by a sign stipulating a speed 
limit (of 60 km/h, 70 km/h or 80 km/h 
depending on the local conditions). Al-
though this was a low-cost measure, its 
effectiveness was considered optimal in 
less than a quarter of cases. In 25 cases, 
speed limits were subjected to intensive 
surveillance, which resulted in average 
annual costs of around €10,000. The ef-
fectiveness of this measure was consid-
ered optimal in around one third of cas-
es. The most effective measure proved to 
be upgrading existing sections of roads 
or constructing new roads in line with the 
relevant standards. The effectiveness of 
this measure was considered optimal in 
more than 75% of the ten cases analyzed. 

With average annual costs in excess of 
€50,000, however, this measure is the 
most expensive.

In total, improvements in road safe-
ty were observed in 83% of the detect-
ed accidents blackspots where evaluable 
measures had been implemented. 80% 
of the measures were considered effec-
tive in terms of cost and safety. Before 
the accident commissions were set up, 
the cost of accidents on non-urban main 
roads and state roads in Bavaria had fall-
en by 16% between 1991 and 2000. As 
soon as the accident commissions were 
set up, this trend increased significantly. 

Between 2000 and 2009, there was a 
37% reduction, which means that the an-
nual decline in accident-related costs has 
more than doubled. In the accident black-
spots identified and eliminated through 
various measures, accident-related costs 
fell by around eightfold compared with 
those on the rest of the road network. 
Since the launch of the accident commis-
sions in 2000, the number of serious ac-
cidents – especially on non-urban roads 
– in Bavaria has declined significantly. 
The economic benefit of all the measures 
introduced outweighs their cost more than 
twelvefold.

 optimum effect   partially effective  not effective  Source: Bavarian Ministry of the Interior

Evaluation of the effectiveness of measures and their associated 
average cost
Example: Prevention of road accidents on longer stretches of non-urban roads in Bavaria
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Source: Bavarian Ministry of the Interior

Diagram showing measures for eliminating accident black-
spots on interurban roads in Bavaria
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warning. Many countries also have points systems, 
whereby not only serious, one-time infringements 
but also multiple relevant infringements can result 
in drivers having their driver’s license revoked, at 
least temporarily.

The first mobile speed surveillance radars were 
introduced 60 years ago. These allowed vehicle 
speeds to be accurately determined in either a sta-
tionary or mobile installation. The risk of measure-
ment errors was minimal provided that the sys-
tems were used properly, and so the technical basis 
at least for ensuring fair punishment for speeding 
had been established. Over time, speed surveil-
lance systems became ever more sophisticated.

The Australian state of New South Wales broke 
new ground by introducing a zero-tolerance policy 
to speeding. In terms of ensuring the safety of pe-
destrians, even small reductions in speed can play 
a big role. Zero or near-zero tolerance to speed-
ing among stationary and mobile speed camera in-
stallations is therefore designed to reduce overall 
speed in built-up areas. Simply calibrating speed-
ometers so that the displayed speed is higher than 
the actual speed should ensure sufficient tolerance.

Who is responsible for speed surveillance, and 
by what means, varies across the world. In cer-
tain regions, the police alone might be respon-
sible for speed surveillance; in other regions, the 
relevant regulatory authorities and even munici-
palities themselves might also be authorized to in-
stall speed cameras. However, problems can arise 
if the body responsible for surveillance also profits 
directly from the revenue. In this case, clear legal 
specifications must ensure that traffic surveillance 
measures are appropriate and do not serve simply 
to fill the coffers of the body responsible for sur-
veillance. In some countries such as France, traf-
fic surveillance is permitted only within defined 
zones. Often, upcoming speed checks must be an-
nounced in advance on specially erected signs. In 
other countries, however, it is forbidden for the lo-
cation of stationary speed cameras to be indicat-
ed in navigation systems or speed camera warning 
apps for cellphones.

So-called “speed camera marathons” are also 
becoming increasingly popular. Announced in ad-
vance and generally enjoying high media attention, 
speed camera marathons are organized on cer-
tain days of the year at either regional or nation-
al level and place the focus of traffic surveillance 
measures on speed over a 24-hour period. Mem-

 By conducting more radar speed 
checks, the authorities can also 
raise people’s awareness of the 
dangers of excessive speed.

bers of the public are often invited to name specif-
ic roads or sections of roads where, in their opin-
ion, speed controls might be particularly beneficial. 
Experience from other European countries shows 
that campaigns like this enjoy a high profile and are 
well received by the public. Whenever speed camera 
marathons are held, the number of people caught 
speeding is very low.

A major problem with the systematic punishment 
of road safety violations is the risk of corruption. 
Particularly in certain developing and newly indus-
trializing countries, such tendencies can be seen. In 
consequence, motorists do not see the purpose of 
traffic surveillance, meaning that even the imposi-
tion of fines has no effect whatsoever on improving 
road safety.

One method that has proved especially effective 
is the use of “dialog displays”, particularly at spots 
where compliance with speed limits is especially im-
portant such as where roads enter towns or villages, 
in front of schools and kindergartens or at pedestri-
an crossings. Here, drivers get to see their current 
speed displayed on a large board along with, for ex-
ample, a happy or sad face. A raised, admonishing 
index finger in conjunction with an emotional dis-
play, or some form of direct and immediate con-
gratulations for sticking to the speed limit visible to 
all drivers and not just the driver being praised, are 
often much more effective at instilling safe driving 
habits over the long term than speeding tickets.
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PEDESTRIAN CROSSINGS AND TRAFFIC-CALMED 
ZONES

To make it safer for pedestrians to cross our increas-
ingly busy roads, the first three to four decades of the 
past century saw the construction of special “cross-
ings” of different kinds. The first pedestrian light 
in Europe was installed in Copenhagen in 1933. In 
Germany, the first pedestrian light entered service 
in Berlin in 1937. At pedestrian lights, broken white 
lines in the direction of walking to the left and right 
delimit the pedestrian crossing. Where pedestrians 
walk directly across wide white stripes painted lat-
erally across the road, this is known as a “pedestri-
an crossing.” In Germany, these “zebra crossings” are 
not light-controlled and, in built-up areas, are clear-
ly signposted.

Since many road users in built-up areas are “un-
protected” road users like pedestrians and cyclists, 
special safety measures are essential. Given the fact 
that speed is a primary risk factor, different strate-
gies have been implemented all over the world to 
manage this. In addition to pedestrian zones that are 
off limits to motor vehicles and a range of different 
concepts for bicycle boulevards and cycle paths, traf-
fic-calmed zones have also been introduced in Ger-
many. In these zones, the maximum speed for mo-
tor vehicles is around 7 km/h, and cyclists, too, are 
forbidden from significantly exceeding this limit. All 
road users enjoy equal rights and must not unneces-
sarily obstruct each other.

A maximum speed of 20  km/h applies in many 
residential areas in, for example, Russia, Latvia, the 
Ukraine and Belarus. In 2014, Portugal also fol-
lowed their example and imposed a 20  km/h limit 
in selected residential areas; in Switzerland, these ar-
eas are known as “encounter zones.” 30 km/h speed 
limits have become widespread in many European 
countries and have proved effective. In fact, some 
countries are even considering introducing a max-
imum speed of 30 km/h in built-up areas, although 
a 50 km/h limit would continue to apply on through 
roads and roads that are vital for ensuring the con-
tinued flow of traffic. However, this is a highly con-
troversial concept.

30 km/h zones were first introduced in Germany 
in 1983 in a series of model trials and then quick-
ly rolled out in a number of towns and villages. In 
20 km/h zones, speed is reduced even further. Spe-
cially signposted sections of road to this effect have 
been introduced in many residential and commercial 
areas. In these zones, pedestrians enjoy full right of 

 Parents should teach 
children as early as possible 
how to cross roads safely.

Data source: Federal Statistical Office of Germany

Accidents on pedestrian crossings
The number of people seriously injured or killed on pedestrian crossings 
and, in particular, in traffic-calmed zones is already very low
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.BEST PRACTICE  
Dialog displays tell road users clearly and 
unmistakably how fast they are traveling and, 
ideally, encourage drivers to change their habits.
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Pedestrian lights come in a variety of forms

Conventional pedestrian lights (Figure 
1) are increasingly being complement-
ed with additional information, includ-
ing static information such as “Please 
wait”/”Signal coming” (Figure 2), with 
more advanced designs even showing 
how much time is left before the signal 
changes (Figures 3 and 4). The solu-
tion shown in Figure 4 shows how much 
time is left before the signal turns back to 
red or green (depending on the current 
phase). This light does not require an ad-
ditional display field because the remain-

ing time is displayed using the LED field 
that is not currently in use during the cur-
rent red or green phase. A rather more 
unusual idea is to upgrade the standard 
request button to include a touchscreen. 
When the button is pressed, a video 
game (here: StreetPong) starts up, allow-
ing pedestrians to occupy themselves 
while waiting for the lights to change. 
Initial observations show a decrease in 
the number of pedestrians who cross the 
road when the light is red. Some traffic 
planners provide information for pedestri-

ans explaining the purpose of the traffic 
lights and how to use them (Figure 5).

A fundamentally different solution can 
be found in, for example, Japan and 
Australia, whereby all pedestrians are 
given the green light to cross simultane-
ously. When pedestrians are in the mid-
dle of crossing the road, what measures 
can be taken to ensure that they are not 
suddenly caught out when the lights turn 
red again? One solution is to provide 
additional information for a “clearance” 
phase (Figure 6).

Conventional pedestrian light

Light with variable display showing the remaining 
green/red phase

Pedestrian light with additional information prompting 
pedestrians to wait

Explanation on a pedestrian light

Pedestrian light with additional display showing the 
amount of time left before the light turns green

Pedestrian light with amber light informing pedestrians 
how much time they have left to cross the road

1 2 3

4 5 6

72 | 73



way on all public thoroughfares, but are not allowed 
to unnecessarily obstruct the flow of motor traffic. 
In traffic-calmed zones, motor vehicles can drive at 
“walking pace” only and drivers are not allowed to 
endanger or obstruct pedestrians. If necessary, they 
have to wait for pedestrians. Likewise, however, pe-
destrians are not allowed to unnecessarily obstruct 
motor vehicles in traffic-calmed zones. The first traf-
fic calming models were trialled in Germany back in 
1977. In 1980, the concept of traffic-calmed zones 
was legally incorporated in the German road traffic 
regulations.

The huge increase in road traffic 
and traffic jams is an ongoing prob-
lem for major cities worldwide. 
However, significant infrastructural 
investments and the construction of 
roads and road links cannot keep 
pace with the ever-increasing num-
ber of vehicles, with the result that 
public and private transportation is 
becoming less and less effective. In 
response, the Warsaw city admin-
istration, together with the Public 
Road Authority, has set up an inte-
grated, EU-funded traffic control sys-
tem. The system aims to optimize the 
flow of traffic in the city center and 
make public transport more attrac-
tive thanks to shorter journey times. 
In addition, this traffic management 
system aims to increase safety on 
the roads and to reduce environmen-
tal pollution from traffic.

The basis for this is software de-
veloped by Siemens that allows traf-
fic flows to be monitored, controlled 
and optimized at 37 junctions 
around the district of Powiśle in the 
center of Warsaw and, on the Jero-
zolimskie Avenue, to prioritize tram 
traffic over private transport. Video 
surveillance of the Wislostrada Tun-
nel is also integrated in the Warsaw 
traffic management system. The sys-
tem also includes five boards for dis-
playing up-to-date information for 
road users and 22 surveillance cam-
eras. The modular structure means 

that the system can be expanded to 
integrate additional signal controls 
and a range of new functions.

So how does the system work? 
Using video surveillance, weather 
stations and detectors, the system 
determines the volume of traffic and 
traffic conditions at the connected 
junctions and roads. By detecting 
the movement of public transport us-
ing on-board units, the system can 
also display traffic flows and rec-
ognize the current traffic situation. 
Based on satellite-supported GPS, 
the units continuously report the lo-
cations of the vehicles to the traffic 
management headquarters. Infor-
mation on traffic density and jams 
can then be derived on the basis of 
the vehicles’ duration of movement 
or standstill. All this data is ana-
lyzed and condensed to create an 
overall picture of the current traffic 
situation.

The team based in the traffic man-
agement headquarters then uses 
this data to decide on traffic-light 
circuits and traffic routing measures 
in the center of Warsaw. In addi-
tion, forecasts regarding expect-
ed traffic volumes are made, which 
can be accessed as traffic informa-
tion via the Internet or other media. 
In this way, road users can choose 
alternative routes so that they can 
reach their destinations faster and 
more safely.

Łukasz Puchalski

Director of Public Road Authority in Warsaw  
(Zarzad Dróg Miejskich

Integrated Traffic Control System in Warsaw

Since 1995, the German statistics on traffic acci-
dents have listed the number of accidents and ca-
sualties on pedestrian crossings (zebra crossings) 
and in traffic-calmed zones. Until the start of the 
21st century, these figures showed a clear and long-
term decline in the number of casualties as a result 
of such measures. Figure 33 shows an example of 
the absolute frequencies of the numbers of serious-
ly injured people and fatalities.

The huge importance of speed limits in built-up 
areas and the accompanying road design and sig-
nage measures is especially evident in traffic-calmed 
zones. Here, the number of people seriously injured 
in accidents Germany-wide since the beginning of 
the 21st century is between 200 and 250, while the 
number of fatalities since 1996 remains in the low 
single figures. In 2012, just one fatality in a traf-
fic-calmed zone was recorded, which means that we 
are already very close to achieving the aim of “Vi-
sion Zero.”

While the priority once used to be on simply en-
abling pedestrians to cross roads safely, the focus 
today is on facilitating the considerate, safe coex-
istence of different road user groups in what have 
become known internationally as “shared spaces.”

CONSISTENT IMPLEMENTATION 
OF THE “SHARED SPACE” APPROACH
For many years now, more and more Europe-
an cities have designed selected traffic zones ac-
cording to the “shared space” principle. The idea 
behind this is to completely reshape how traffic 
moves through our urban spaces. Wherever pos-
sible, stop lights, signage and road markings are 
dispensed with completely. The aim is to encour-
age, without the imposition of restrictive rules, a 
voluntary change in the behavior of everyone us-
ing our public space. At the same time, all road us-
ers are to enjoy equal rights. In November 2005, 
for example, an urban object in the form of a “city 
lounge” covering several hundred square meters 
and based on the ideas of artist Pipilotti Rist and 
architect Carlos Martinez was opened in St. Gal-
len in Switzerland. On this space, which has since 
become known as “Red Square”, pedestrians, bicy-
cles, mopeds, motorcycles and cars – and some-
times even delivery vans and trucks – all share the 
road; the square also features “relaxation zones” 
with various items of furniture, all in red. It’s hard 
to imagine how the “shared space” concept could 
be implemented more consistently and in a more 
eye-catching manner.

.BEST PRACTICE 
The introduction of speed limits, 
accompanying road construction 
measures and appropriate signage 
in built-up areas has helped to 
significantly reduce the number of 
fatalities in traffic-calmed zones in 
Germany.
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Promenades like “Red Square” were incorporated 
in the Swiss Road Traffic Act as “encounter zones” 
back in 2002. Since then, several hundred roads and 
squares in Switzerland have been modified on the 
basis of this successful model and similar concepts 
have since been introduced in France and Belgium.

OPTIMIZING RESCUE SERVICES

When it comes to infrastructure, simply upgrading 
and maintaining roads, installing safety systems 
and introducing no-overtaking zones and speed 
limits along hazardous stretches of road are them-
selves not enough. Additional optimization poten-
tial also lies with, among other things, the rescue 
services. After an accident, it is vital that the scene 
of the accident and the situation at the scene, for 
example, is reported quickly and as accurately as 
possible so that the right life-saving equipment and 
support vehicles can be deployed to the scene of 
the accident as quickly as possible.

Automatic emergency call systems play a key 
role here, while standardized emergency num-
bers ensure significant improvements. In the USA 
and Canada, the number “911” has been in use for 
many years as the emergency number for the po-
lice, rescue services and fire department. In Eu-
rope, lots of different emergency numbers are in 
use. Thanks to the introduction of the Europe-wide 
emergency number “112”, the public can now reach 
a permanently manned and at least English-speak-
ing control center throughout Europe and in many 

Emergency rescue pilot project in China

The People’s Republic of China is plan-
ning to set up a state-of-the-art rescue ser-
vice based on the German model. To this 
end, the Björn Steiger Foundation was 
commissioned in June 2016 to set up a pi-
lot project in the city of Jieyang (popula-
tion: 7.5 million) in Guangdong Province 
in southern China for an integrated rescue 
system encompassing everything from the 
emergency call center to the rescue heli-
copter. The project is acting as a model for 
a nationwide emergency land and air res-
cue service “Made in Germany.” The aim 

is to ensure that the service can respond to 
95% of all medical emergencies within 15 
minutes.

A number of German and European com-
panies such as Airbus Helicopter, Ford, 
Mercedes-Benz, Bosch Sicherheitssysteme, 
Deutsche Telekom and Drägerwerk are all 
involved in the development of this integrat-
ed rescue service under the auspices of the 
Björn Steiger Foundation. In addition to 
response vehicles, rescue helicopters, res-
cue coordination centers and state-of-the-
art medical equipment, the project also in-
volves professional training of the required 
personnel. Among other things, the foun-
dation is providing training for control cen-
ter operators, emergency paramedics, pi-
lots and, for technical rescue assistance, 
firefighters, as well as re-skilling doctors to 
take on the role of emergency doctors.

The project costs for the initial phase of 
implementation in the center of Jieyang for 
550,000 inhabitants by the end of 2017 
will be almost €43 million. If all goes 
well with the pilot project, the rescue ser-
vice is to be rolled out across Guangdong 
Province, which has a total population of 
around 125 million, by 2028. The service 
might also potentially be expanded step by 
step to include other provinces, too.

neighboring countries. A standardized emergency 
number is also the basis for eCall systems, in which 
the calls are not routed to a dedicated emergen-
cy call center. The emergency numbers are known 
to the road users and the caller does not have to 
select a specific service – whether the police, res-
cue services, fire department or a combination of 
these services are needed. In addition, all emer-
gency calls relating to an incident are routed to one 

 “Red Square” in St. Gallen in Switzer-
land is an excellent example of urban 
“shared space.”

.BEST PRACTICE  
Adoption of a tried-and-tested 
system following detailed analysis.
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control center, where the information received is 
quickly evaluated so that the appropriate measures 
can be implemented.

To reduce the response time of the police, fire 
department and rescue services, the use of GPS in 
emergency vehicles is recommended. In this way, 
the control center responsible can see the loca-
tion of each rescue vehicle, which, in turn, means 
that the nearest available rescue equipment can 
be commissioned. Measures to ensure that rescue 
vehicles can reach their destinations without ob-
struction must be firmly anchored in infrastruc-
ture planning. In urban areas in particular, traffic 
flows and speed are reduced by various structur-
al measures. However, such measures can make it 
harder for rescue vehicles to reach the scene of an 
accident –at any time of the day, never mind just 
during rush hour. Priority light control systems 
designed to ease the passage of rescue vehicles re-
sponding to incidents have been in place for many 
years now in many different forms. When an emer-
gency vehicle approaches a light-controlled inter-
section, the lights change to allow backed-up traf-
fic along the route of the emergency vehicle to start 
moving and ensure that the emergency vehicle can 
pass through a green light. However, such systems 
have to be integrated in the traffic light controller 
such that the responding emergency vehicles do 
not cause additional traffic jams due to incompat-
ibilities with the traffic control center’s computer.

To minimize any potential traffic restrictions, 
the time taken for the emergency services to re-
spond, carry out the necessary rescue operations 
and clear the scene of the accident must be kept 
to a minimum in order to ensure that the affected 
section of road can be reopened as quickly as pos-
sible. An approach employed in the Netherlands 
appears to be highly effective here. As part of a raft 
of measures aimed at keeping the amount of time 
a road is blocked off and the resulting traffic jams 
to a minimum, the Directorate-General for Mo-
bility and Transport, which belongs to the Min-
istry of Infrastructure and the Environment, has 
entered into an agreement with insurance compa-
nies. This agreement states that when an accident 
is reported, at least one breakdown/rescue vehicle 
is automatically deployed. In the event of a false 
alarm, the cost of the deployment is borne by the 
ministry; in all other cases, the cost is borne by the 
insurance company. This measure has reduced the 
breakdown service’s response time to actual inci-
dents (as opposed to false alarms) by an average 
of 15 minutes. The system has been introduced on 

In recent decades, Portugal has 
made major strides in reducing the 
number of traffic accidents. While 
1996 saw more than twice the num-
ber of per capita fatalities com-
pared with the European Union av-
erage, 20 years later this indicator 
is down 92%, now at 10% above 
the European Union average. 

The National Road Network 
(“RRN”), managed by Infraestru-
turas de Portugal, SA and its pre-
decessors, with over 15,000 kilo-
metres of roads, has contributed 
decisively toward this reduction, 
particularly in the past 15 years: 
While Portugal has cut the number 
of accidents with injured persons 
by 25% and the number of fatalities 
by 49%, the RRN, under the man-
agement of IP, has cut the number 
of accidents with injured persons 
by 56% and the number of fatalities 
by 79%.

20 years ago, with one fourth 
less road traffic and 3,200 few-
er kilometres of constructed roads, 
the RRN had more than 1,100 fa-
talities, accounting for nearly 60% 
of accidents in Portugal. Currently, 
the 176 fatalities occurring on the 
RRN under IP’s management ac-
count for just 37%.

One of the main contributing 
factors to these results was the 
high level of investment over the 
past 20 years in road infrastruc-
tures, particularly in safer, high-
er-quality roadways such as free-
ways, resulting in progress in 
implementing the National Road 
Plan from around 23% in 1995 
to 73% at the present time. One 
of many examples of these good 
investments are two crossroads 
freeways: the A4 that links Por-
to to Bragança, and the A25 that 
links Aveiro Port to the border with 
Spain, which, respectively, were 
completed in 2016 and 2007 and 
were upgrades of the roads that 
existed before – the IP4 and IP5.

The IP5 was completed in 1989 
and was at the time referred to as 
the “most sensational advance this 

country’s interior has seen since 
the times of the railway”. Howev-
er, and despite having satisfied 
various needs – higher use, less 
travel time and greater mobility – 
it failed to meet the most important 
requirement, that of road safety, 
which has since become one of so-
ciety’s key demands. As such, the 
first steps were taken to construct 
third-generation roads to ensure 
safety and mobility, with the com-
pletion of this route’s upgrading in 
2007 and its transformation into a 
freeway, the “A25.”

In operation for around 10 
years, the A25 has seen an 82% 
reduction in fatalities compared 
with the last 10 years of operation 
of the IP5. In fact, from 1996 to 
2006, there were 206 fatalities on 
the IP5 compared with 38 on the 
A25 from 2007 to 2016.

Similar conclusions can be 
drawn from the various investments 
over recent decades in road infra-
structures to reduce road accidents 
by 85%, even with the volume of 
traffic more than tripling. 

These investments have had a 
major economic and social ben-
efit on society by helping to save 
thousands of lives, thousands of 
injuries and millions of euros. For 
example, if we had achieved the 
results from 2015 fifteen years ear-
lier, we would have saved 7 billion 
euros and prevented 5,000 deaths 
and more than 200,000 injuries.

Despite the positive results, there 
is still much work to be done. 
 Demands on the infrastructure 
will continue, creating the need 
for fourth-generation roads fol-
lowing the essential principles of 
the “Safe Transport System” (STS) 
based, among other things, on 
 acknowledging human error and 
the fact that, although accidents 
cannot be completely avoided, it 
is unacceptable for anyone to die 
or be seriously injured as a con-
sequence of a traffic accident: No 
one should pay with their life for  
a driving error.

Ana Tomaz

Director Road and Rail Safety Department,  
Safety Division, Infraestruturas de Portugal, SA

No one should pay with their life for a driving error
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all main roads and on some of the regional road 
network.

SECURING THE SAFETY OF VEHICLES  
INVOLVED IN ACCIDENTS OR  
THAT HAVE BROKEN DOWN

Measures designed to secure the safety of vehicles 
on or on the side of the road that have either been 
involved in an accident or have broken down are 
also crucial for avoiding accidents and promoting 
road safety. Warning triangles are used in many 
countries all over the world. The bright red, reflec-
tive warning triangle is not only easily recognizable 
but also highly effective as a warning system. How-
ever, its full effect can be achieved only if it is prop-
erly erected and positioned. Binding specifications 
in this regard help to make life easier for people 
who are already in a stressful emergency situation. 
UNECE-R 27-approved warning triangles also fea-
ture fluorescent strips around the perimeter that, 
thanks to photoluminescence, can be seen even 

more clearly and from a greater distance when nat-
ural light shines onto them. Active light elements 
further enhance the warning effect. Hazard warn-
ing lights have for a long time been mandatory on 
motor vehicles; drivers of vehicles weighing 3.5 t or 
more also have to carry a portable warning light. 
Modern LED technology and cost-effective long-
life batteries make this increase in safety easy to 
implement – but the legal framework needs to be 
put in place first.

In addition, however, officers from fire depart-
ment and rescue response teams and other similar 
organizations have to be trained in how to prop-
erly secure the scene of an accident. Many break-
down service providers offer excellent training in 
this field. In addition to ensuring the safety of the 
response personnel, properly secured areas with 
clear route guidance make it easier for passing 
motorists to find their way past the scene of an 
accident. As well as training measures for the re-
sponse teams, the response vehicles themselves 

Rapid assistance in emergencies thanks to “DocStop”

This idea really is something special – 
and, so far, one of its kind in the whole 
of Europe: The DocStop initiative, which 
was launched in 2007 and counts 
DEKRA among its sponsors, is designed 
to contribute to greater road safety and 
greater safety at the workplace of bus 
drivers and other professional drivers in 
the transport industry. The initiative was 
the brainchild of DocStop initiator Rain-
er Bernickel, who came up with the idea 
of providing rapid medical assistance for 
professional drivers suffering from health 
problems during the course of their work 
and that this medical assistance should 
be provided by professionals – after all, 
self-medication often does not lead to the 
desired improvements.

To prevent accidents caused by drivers 
falling ill at the wheel, DocStop has over 
the years established a Germany-wide 
network of more than 700 doctors and 
hospitals, as well as rest stops, truck 
stops and logistics companies, which 
act as info stations along highways and 
main roads.

At the DocStop stations, which can be 
easily identified by the green and blue 
DocStop logo, and via the hotline 01805 
112 024, drivers in need can report 
any health problems they may be expe-
riencing. They will then be told where 

the nearest doctor or hospital is where 
they can go for treatment, allowing them 
to continue their journey – provided, of 
course, that they have been given the 
all-clear – with the right medication. “Ul-
timately, only a healthy driver is a safe 
driver who will endanger neither them-
selves nor other road users,” says Joa-
chim Fehrenkötter, CEO of the logistics 
company of the same name and honor-
ary chairman of DocStop.

The initiators of DocStop have long 
since expanded operations to other 
countries, too. Since 2013, four Doc-

Stop info points have been set up in 
Denmark in partnership with the Dan-
ish transport company association, 
while in Poland, the DocStop network 
now comprises more than 50 doctors 
and info stations. The first DocStop 
station opened in the Netherlands in 
April 2015, while Austria now has 
seven info stations. The initiative is cur-
rently helping to set up a DocStop as-
sociation in the Czech Republic, and 
intensive discussions are currently un-
derway with partners in Hungary and 
France.

.BEST PRACTICE  
In the Netherlands, to reduce the 
amount of time it takes to clear 
the scene of an accident, at least 
one breakdown/rescue vehicle is 
automatically deployed as soon as 
an accident – primarily on main 
roads – is reported.
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of course also have to be provided with their own 
safety systems and material.

MANDATORY FIRST-AID MEASURES

The more quickly and effectively the various forms 
of rescue and assistance are dovetailed, the better 
the chances of survival and recovery for road us-
ers involved in accidents. The most important ba-
sis for ensuring this is first aid provided by pass-
ers-by and/or volunteers, including by uninjured 
persons involved in the accident. Providing proper 
first aid at an early stage can help to prevent a pa-
tient’s condition from deteriorating. According to 
a study conducted by the University of Würzburg, 
the number of road traffic fatalities in Germany 
could be reduced by 10% if first aid were provided 
immediately following an accident.

Since anybody may at any time find themselves 
in a situation where they have to provide first aid, 
proper training for as many people as possible 
would be a major benefit. Worldwide, various ap-
proaches have been adopted to address this aspect. 
In some countries, first aid is taught in schools; in 
other countries, first aid training is a mandatory 
part of driver training lessons. In additions, com-
panies of a certain size are required to offer first 
aid training and regular refresher courses. Even if 
the scope of required training varies and, in many 

cases, refresher training is not mandatory, such 
measures do at least raise awareness of the impor-
tance of first aid and, as a result, people’s inhibi-
tions about getting involved are lowered.

When it comes to people’s obligation to provide 
first aid, very different approaches exist. In Argen-
tina, Denmark, Germany, France and Serbia, for 
example, people are legally required to provide first 
aid. Anyone who fails to provide any necessary and 
reasonable help risks imprisonment. In Common-
wealth nations, the USA and large parts of Canada 
with common law systems, clear guidelines often 
are lacking. That said, “common law” usually en-
compasses a “Good Samaritan” law, which stipu-
lates a duty to offer assistance.

Just as important as the duty to help is the legal 
protection of those who do help. In this regard, the 
German system is quite rightly seen as a “best prac-
tice.” As long as a first-aider acts to the best of their 
knowledge and conscience, they are protected from 
all forms of legal repercussions. This also applies 
if the assistance offered proves detrimental, either 
unintentionally or unavoidably in the context of 
the assistance given. Additionally, first-aiders are 
insured by German statutory accident insurance 
against all physical injury that they cause or suffer 
themselves as well as against any material damage 
that they might cause during the course of assis-

 Providing members of the 
public with first aid training is 
extremely important.
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tance. An example from China highlights the neg-
ative consequences of the failure to legally protect 
first-aiders: In 2006, a first-aider was brought to 
trial by the woman he tried to help in a bid to make 
him pay for the medical treatment costs of the in-
juries she suffered in a fall caused by the first-aid-
er. Despite a lack of evidence, the court ruled in 
favor of the patient, stating that nobody needs to 
help anyone else if they do not feel responsible for 
a person’s plight. As a result, people in China are 
now much less prepared to help people in peril.

QUICKER RESCUE OF PASSENGERS  
TRAPPED IN VEHICLES

In traffic accidents in particular, one of the main 
tasks of the fire department is to rescue passengers 
trapped in vehicles. However, rescue teams face 
myriad challenges here. Increasingly strong mate-
rials designed to enhance the safety of vehicle oc-
cupants mean that fire crews need state-of-the-art 
rescue equipment to provide their usual rapid as-
sistance. When money is tight, not every fire de-
partment can adequately keep up with the pace of 
developments. As vehicles become ever safer, the 
number of accidents involving trapped victims has 
also fallen. But as valuable as this factor is for road 
safety, the consequence is that fire crews have less 
and less experience of rescuing people trapped in 
vehicles as it becomes an increasingly less routine 
part of the job.

Training in realistic conditions is also difficult 
because the vehicles available are usually old junk 
cars that are not equipped with the corresponding 
reinforcements. Furthermore, the training vehicles 
are generally undamaged or only slightly damaged, 
which can lead to relevant differences when com-
pared to rescue operations. On top of this, recent 
years have seen the introduction of a whole range 
of new vehicle concepts featuring alternative drives 
and fuels, which means huge training expenditure 
that the often voluntary rescue crews cannot even 
begin to fund to the required extent. Even for pro-
fessional fire departments whose range of tasks and 
responsibilities is becoming ever bigger and more 
complex, vehicle-specific issues are frequently ne-
glected.

Investment in rescue-mission-related research 
and the provision of training material is therefore 
a key aspect of road safety work. DEKRA Accident 
Research is currently conducting a study into rescue 
methods in collaboration with the University Med-
ical Faculty in Göttingen and Weber Rescue. The 

•  Special road construction and 
 traffic management measures 
should ensure that potentially 
 hazardous stretches of road can, 
as far as  possible, be made safer.

•  One recommended method of 
achieving this to upgrade hazard-
ous stretches of road to create  
a four-lane divided highway  
with both sides separated by a  
physical structure.

•  Given the severity of accidents 
 involving collisions with an 
 obstacle (tree, post etc.), passive 
safety systems should be installed 
along roadsides.

• The simple imposition of speed 
limits does not lead to great-
er safety – safety is ensured only 
when road users actually stick 
to the limits. Speed limits must 
 always make sense.

• An unbroken, suitable and safe 
 cycle path network must be set 

up in response to the increasing 
 popularity of bicycles.

• To ensure that accident victims re-
ceive the medical assistance they 
need as quickly as possible and 
to minimize traffic jams, it is vi-
tal that emergency calls are made 
quickly and contain accurate infor-
mation on the location and sever-
ity of the accident. eCall systems 
installed in all vehicles offer major 
benefits here.

• The ability to provide rapid assis-
tance for accident victims requires 
a comprehensive network of well-
trained and well-equipped fire de-
partments and rescue services. In-
vestment in this area offers a range 
of benefits – and not just for road 
safety.

• To prevent secondary acci-
dents, scenes of accidents and 
 broken-down vehicles must be   
properly secured.

The Facts at a Glance

study involves investigating different rescue meth-
ods multiple times on modern cars that have under-
gone crash-testing with impact speeds of 85 km/h 
and have suffered identical damage as a result. In 
this way, any difficulties and positive experiences 
encountered can be highlighted and the different 
methods compared. This allows us to develop tacti-
cal decision-making aids and highlight potential for 
optimization. The same applies to vehicles equipped 
with alternative drive systems. How can fires in bat-
teries in electric vehicles be extinguished? What 
are the risks? What needs to be taken into account? 
Here, too, DEKRA Accident Research has been 
involved in a series of studies looking at these is-
sues. The US-based NFPA Fire Protection Research 
Foundation has conducted research in precisely this 
area and developed a comprehensive and free train-
ing course for rescue services covering, for exam-
ple, rescue missions involving vehicles equipped 
with alternative drives or using alternative fuels. Ul-
timately, such measures are also a key contribution 
to improving road safety.

.BEST PRACTICE  
The training provided for fire 
 departments means that they 
can now rescue trapped vehicle 
 occupants more efficiently and 
quickly after an accident.

78 | 79



Around 1.25 million traffic fatalities per year worldwide means that over 3,400 people are killed on the road every single 
day. To effectively counteract this trend, action is required on various levels. This is particularly the case given how much 
the circumstances vary from continent to continent, for example with regard to the infrastructure, the type of road users and 
the age and safety level of vehicles. The best practice measures described in the previous chapters provide valuable starting 
points in this regard.

Road Safety Is and Remains a Global Challenge

Whether it is speed limits, alcohol interlock 
programs and breathalyzer tests, driving 

safety training, public information campaigns, 
traffic education from an early age, periodic tech-
nical inspection to detect vehicle faults, driver as-
sistance systems, barriers between the two sides 
of the road, 2+1 roads, additional crash barriers 
to prevent collisions with trees or more – when 
it comes to improving road safety, no stone must 
be left unturned. But before any measures can be 
implemented, it is important to always analyze in 
detail whether the measure concerned is actual-
ly suitable for the relevant problem in view of re-
gional or local circumstances and is therefore an 
effective solution. It is also important not to forget 
to follow up these measures to see if they worked 
as expected or whether even more improvements 
can be made.

In this regard, the best practice examples present-
ed in this report from various countries around the 
world are not to be considered as a final solution, 
but rather as potential starting points for preventing 
traffic accidents and reducing the consequences of 
these accidents. A measure that has proven success-
ful in Sweden or in a US state, for instance, will not 
necessarily also achieve the desired effect in another 
country or region.

One reason for this is that mobility behavior can 
vary greatly between countries and regions around 
the world. In many emerging and developing coun-
tries, for example, the fact that the level of motor-
ization in terms of car ownership is still compar-
atively low is due quite crucially to the often tight 
financial situation in the country in question. Peo-
ple who cannot afford a car will travel by bicycle, by 

Summary



motorcycle or on foot. According to data from the 
WHO, over 90% of traffic fatalities worldwide occur 
in countries with low to medium incomes. The risk 
of being killed in a road accident is particularly high 
for unprotected road users such as pedestrians, cy-
clists and motorcyclists.

One solution to the challenges associated with 
road safety in the more motorized regions current-
ly being considered by many politicians and the 
automotive and automotive supply industry is to 
equip vehicles with more systems for partial, high-
ly and fully automated driving. These systems – in 
conjunction with assisted driving systems – will no 
doubt become increasingly important in vehicles of 
all types in the future if our roads are to become saf-
er. Nevertheless, the one factor that is and remains 
the most important when it comes road safety must 
not be forgotten: people.

OPTIMUM INTERACTION OF PEOPLE,  
VEHICLES AND THE ENVIRONMENT

Although the systems in question are designed to 
help people, there is a risk that people will then pay 
less attention. Studies involving pilots, for example, 
show that those who frequently fly using autopilot 
find themselves in difficulty in situations where their 
flying skills are called upon. What's more, the better 
the systems become, the less often drivers will need 
to intervene in events themselves. This means that as 
automated driving becomes more widespread, driv-
ers will find it more and more difficult to acquire 
and maintain the skills necessary for handling dif-
ficult driving situations. Furthermore, drivers may 
also be inclined to take more risks on the road be-
cause they rely on the intervention of “intelligent 
systems” in critical situations.

As things stand today, in accordance with the 
March 2016 amendment to the “Vienna Convention 
on Road Traffic”, automated functions are allowed in 
vehicles if they can be manually overridden or dis-
abled by the driver at any time. The all-important 
question is: How much time does a person need in 
order to intervene where necessary when prompt-
ed by the system? Researchers in the “Human Fac-
tors in Transport” department at the University of 
Southampton are investigating this very question. 
As part of this research, 26 subjects aged between 
20 and 52 covered approximately 30 km of highway 
at around 113 km/h in a driving simulator. During 
the journey, the autopilot randomly and repeatedly 
prompted the subjects to take control of the vehi-
cle. The measured reaction times varied greatly from 

DEKRA’s Demands
• The availability of well-founded 

 accident data and statistics that are 
as comparable as possible must be 
 improved at an international level.

• National, regional and local mea-
sures taken to improve road safe-
ty must be evaluated even further 
with regard to their actual effect. 
At a national level, a framework 
must also be established that en-
ables new road safety concepts to 
be tested.

• Before a road safety measure that 
has proven to be successful else-
where is implemented, it must be 
analyzed in detail to determine 
whether it is transferable to the rel-
evant local conditions and so can 
also be implemented with the same 
degree of success.

• Driver assistance systems that im-
prove safety should achieve even 
greater market penetration.

• The functional capability of mechani-
cal and electronic vehicle safety com-
ponents must be ensured throughout 
a vehicle’s entire lifetime.

• As the number one lifesaver, the 
safety belt must be worn on both 
the front and back seats on every 
journey.

• Road construction measures and 
transparent traffic management 
measures should ensure that po-
tentially hazardous stretches of 
road can, as far as possible, be 
made safer.

• Ongoing traffic education is the 
best form of prevention – it should 
therefore start as early as possible, 
be tailored to each group of road 
users and continue into old age.

• Road traffic must be understood 
as social coexistence and there-
fore  requires all road users to be-
have responsibly and in compli-
ance with regulations.

• Particularly dangerous violations 
such as drunk-driving, being dis-
tracted by smartphones and exces-
sive speeding, must be subject to 
even stricter control and punished 
accordingly.

driver to driver, with the longest response time be-
ing 25.8 seconds. In this case, the vehicle would have 
traveled over 800 m before the driver responded.

The study confirms what traffic psychologists are 
also constantly calling for: People must not be ab-
solved of their responsibility for what happens on 
the road. They are and remain the decisive element 
for road safety. Or in other words: In the future, re-
sponsible behavior combined with a proper assess-
ment of one's own capabilities and a high level of 
acceptance of rules will continue to be the most im-
portant conditions for ensuring that even fewer peo-
ple lose their lives on the road. Infrastructure must 
also be safe by design – the “forgiving road” is part 
of this.

As William Haddon demonstrated in the mid-twen-
tieth century with the matrix that bears his name, the 
key to preventing accidents to the greatest possible ex-
tent or at least mitigating their consequences is to find 
the optimum interaction between people, vehicles and 
the environment in the phases before, during and af-
ter a collision. This applies to every single country on 
earth – and to all groups of road users.
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