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Three questions to be addressed @~ rososar

® How do we measure progress in road
safety?

® Which progress have we accomplished
and why?

® Which next steps can be set?

= Dutch answer: Advancing Sustainable
Safety
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Which indicator to use to measure S l‘ll

progress?

® Number of casualties: fatalities and injuries (e.g. KSI)
® Costs (all costs to society)

® Personal risk (casualties/inhabitants): public health
Indicator

® Traffic risk (casualties/exposure): indicating safety
guality of road transport system

® A choice for an indicator is a political/policy choice
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SUNflower target hierarchy SW o= u

ROAD SAFETY RESEARCH

External factors

Number killed and injured

Safety perfc e indicators

Safety measu d programmes

‘Structure and culture’
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SWnNV

Road Safety data ROAD SAFETY RESEARCH

® Data should be:

= complete (underreporting!)
= reliable
= comparable, if not internationally harmonized

¢ Examples:
= |[RTAD (International Traffic Safety Data and Analysis Group)

= SUNflower (EU project comparing Sweden, UK, NL);
SUNflower+6 (SUN, Central, South)

= SafetyNet (European Road Safety Observatory)

¢ Data should reflect a road safety paradigm/policy
concept/road safety vision/strategy:
= See history of ‘causes of crashes’
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Road safety ‘causes’ as seen over time s ul INSTITUTE FOR

underpinning policy concepts

Period Characteristic

1900 - 1920 | Crashes as chance phenomenon

1920 - 1950 | Crashes caused by the crash-prone

1940 - 1960 | Crashes are mono-causal

1950 - 1980 | A combination of crash causes fitting within a ‘system
approach’

1980 - 2000 | The road user is the weak link: more behavioural influence

2000 - - Better implementation of existing policies
- Systems management perspective, such as ‘Sustainably
Safety' in the Netherlands and ‘Vision Zero’ in Sweden

(derived from OECD, 1997)
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Road safety data + knowledge ROAD SAFETY RESEARCH

Knowledge about relationships N [ —
between different layers of the o et |
pyramid

Relative risk

= Safety Performance Indicator
(SPI) and safety outcome Speegkmmen o T %0

BAC (%) O 0.05 0.08 0.12 0.21

= Policy performance and SPI

= Policy performance and
safety outcome

Change in injury accidents (%)

Multiplication of enforcement effort
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Fatalities in the European Union (25) ROAD SAFETY RESEARCH
Evolution 1990 - 2010
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Development of traffic safety rates s ul INSTITUTE FOR

In SUNflower+6 countries

General trend in traffic safety rates
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Development of personal safety rates s ul o

ROAD SAFETY RESEARCH

In Europe
Average Yearly Number of Deaths
per million Inhabitants
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Fatalities by population ROAD SAFETY RESEARCH
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Percentage change 2005 on 2004 W

INSTITUTE FOR

number of fatalities ROAD SAFETY RESEARCH
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RO ad Safety |n Eu rope ROAD SAFETY RESEARCH

® Halving road deaths over the next ten years

———

European transport pollcy for 2010:
time to decide

Fred Wegman www.swov.nl August 2007



SWnNv

INSTITUTE FOR

European Road Safety Action Plan (1) ROAD SAFETY RESEARCH

Saving 20,000 lives on
our roads
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- -
i G Es
— - .
1 Y [ 2
- --—-— g A e

The European Road Safety
Action Programme
A shared responsibility

= r <l Directorate general for Energy and Transport Information and communication

T ——
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European Road Safety Action Plan (Il) ROAD SAFETY RESEARCH

+ Legislation (only when necessary)

Best practice guidelines

= Technical guidelines accepted by experts
drafted by professionals for the use of
professionals

Research and development

= Studies

=~ Framework programme research

Financial support

Road accident data and information

|—:|}|

|—:|}|

|—:|}| |—:|}|

= 2T Directorate general for Energy and Transport Information and communication 8
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Evidence based European activities ROAD SAFETY RESEARCH

I» EuroRAP

EUROPEAN ROAKD ASSESSMENT PROGRAMME

[“H”@NEAP
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Enormous increase in our knowledge: S l‘ll

scientific research, e.qg.:

® The effect of roundabout design features on cyclist accident rate
Accident Analysis & Prevention, Volume 39, Issue 2, March
2007, Pages 300-307
Tove Hels and lvanka Orozova-Bekkevold

Source: Accident Analysis & Prevention
Copyright © 2007 Elsevier Ltd. All rights reserved
Shortcut URL to this

page:
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http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V5S-4KYY3YB-1&_user=2396579&_coverDate=03%2F31%2F2007&_alid=611833376&_rdoc=1&_fmt=summary&_orig=search&_cdi=5794&_sort=d&_docanchor=&view=c&_ct=2&_acct=C000057015&_version=1&_urlVersion=0&_userid=2396579&md5=34d21a58557c4ef653ca6582ef647ddc
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6V5S-4KYY3YB-1&_user=2396579&_coverDate=03%2F31%2F2007&_alid=611833376&_rdoc=1&_fmt=full&_orig=search&_cdi=5794&_sort=d&_docanchor=&view=c&_ct=2&_acct=C000057015&_version=1&_urlVersion=0&_userid=2396579&md5=812a1b35fc8faf855949c8015533be1a
http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6V5S-4KYY3YB-1-3&_cdi=5794&_user=2396579&_orig=search&_coverDate=03%2F31%2F2007&_sk=999609997&view=c&wchp=dGLbVzz-zSkzk&md5=6325b06ed4f8d740d19c88865ae45a35&ie=/sdarticle.pdf
http://www.sciencedirect.com/science/journal/00014575
http://www.sciencedirect.com/science/journal/00014575

Enormous increase in our knowledge: s ul INSTITUTE FOR

e.g. “Borkenstein-curve” in New Zealand
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SUPREME European Handbook of

‘best practices’

| INSTITUTE FOR

ROAD SAFETY RESEARCH

Best practice: Road safety visions
Sustamable Safety in the Netherlawds

Source: sutamablesatety nl
TWhat is it abowt]
A Sustsinable Safe road systern aims to prevent crashes and if thety still accur, to mindmise
their consequences. It is based on the idea that people make errors and are phowically
lnerable. There are five main pronciples: functionality, homogeneity, predictabdity,
forgivingmess, and state awrareness. The Sustainable Safety wision has a large nfluence on
road safety womdk in practice, and led and still leads to the mplementation of effective and
sustainable road safety measures. For exampls, one of e consequences of the principle
homogeneity is that motorsed traffic and wilnerable road users (pedestrians, cpclists) can
only mix if speeds of motorised fraffic are lowr, If speeds canmotbe lows, separate facilities for
vlnerable road users are required. Measmes to realise this induded a substantial increasein
the rommber and size of 3 kb zones in built-up areas; the intro duction of &0 kb zones
outside builtup areas, and speed reduction at intersections.

Whe 15 monhved?

Sustainzahle Safehy has been the leading wison o the road safehy policy of fe Metherlands
since the eady nineties. The road anthorities at the different lewels jnational regional and
lacal) actually fmplernent the Sustainahle Safety measres.

What ave fhe effects anal costs:

It has been estimated fhat fhe sustainable safety approach reduced the roamber of fatalities
and in-patients by 6% natiorovide. Costs, in particular those related to reconstruction of roads
are high, tut can largely join inwith regular meintenance work

albrouti
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7 recopnising when a skd is darbing to happen. In a fackon of a second the
control unit ap Pl'i.es the brakes at indiwi dual whaels, hel}li.n.g to keeP the @z undex

Prowmismg practice exanple: driver support systems 7
Fitting of vehices with Electronic Stability Control (ESC)
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sarch suggests that ESC @n be highly effective in reducng sollover and othez loss
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Good practice example: enforcement of tratiic law
TISFOL, the Exmwopean Trattic Police Network

. .
gm-n-n m|l emmm
 — L

Source: TIST OL
Whatis 3¢ alvoutt
TISTOL, the European Tmific Folice Metwotk, iz an initiabive set up in 1996 to prowide an
opportunity fox police officess to shaze best practice and to highlight and impove oad =fety
agess Europe. TISTOL members aze police officers from 25 sates induding 21 ETT Memb ez
Siates. Each yeAL, TISTOL u:ga.n:i.ses zareml la.:ge—s-:ale coordinaked cxossborder enforcement
7 ambionz linked to lug-e FIess cOVerm g on 5pe ad non-u=ze of sa.fe{:,r restmint, alcohol and the
safety of heawy goo d wehides.

Next smsi

The neturork needs to secuzes flmﬂ.'ing to ba fu.'l.'l:,r affechire. In addition, the woark un darkalke 'h:,r
TISTOL iz dependant on the effectwe follow-up with praportionat: mancions by Blembex
States. The police forces would benefit the implementation of a @oss border ETT-wde
mechanizm

Moxe df caynction
h‘l'lIl diems .tisIl al.o :g,l'




SWnNV

General conclusions of SUNflower+6

* X %
i

*
. . . SUNflower +6
® Improvements can be observed in all nine countries

® Road safety improvements are not just happening, but more the
result of continuing, planned efforts

® An increase in the organization of activities and quality
Improvement of road safety programmes

® Earlier developments in SUN countries; in Central and Southern
countries these improvements manifested themselves later

® Policy areas targeted have been similar, measures are of a
similar nature but, policies implemented differ

® The pace of improvements differed; good safety record is no
reason for poor improvement pace!

® There is room for further improvement in all nine countries
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More and more knowledge available ROAD SAFETY RESEARCH

SUPREME

N ROAD SAFETY IN THE MEMBER STATE

BEST PRACTICES IN ROAD SAFETY.

HANDBOOK FOR MEASURES AT THE COUNTRY LEVEL

THE FINAL REPORT OF SUPREME CONSISTS OF 14 PARTS:

I.eonard
Evans

THE HANDBOOK
KfVY e m OF ROAD
SAFETY MEASURES

LLLLLLLLLCLKL
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Road safety interventions over the years ROAD SAFETY RESEARCH
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Road fatalities in the Netherlands l‘ll ————

since 1950

Fatalities
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Road safety in the Netherlands

® Well developed system of safety legislation and (massive)
enforcement

® Good safety quality of roads, especially for vulnerable road
users, incl. traffic calming, high quality of motorway network

®* We follow UN ECE vehicle regulations and are an active
member of EuroNCAP

® Good system of post-crash care

® We carry out: road safety education, road safety campaigns,
driver examination

¢ Etc.

® What next? How to deal with last few percent on non-seat belt
wearers, dwi’s, speed violators?

Fred Wegman www.swov.nl August 2007



Progress: number of injury accidents l‘ll

and major road safety events in Denmark

Number 1976: Compulsory seat

1969- Compulsory _belt wearing in front 1990: Compulsory seat belt

25000 1 seat belt installation
ls_ea_tts, alcohol per se wearing in the rear seats, day-
1Its time running lights
1979: Initialisation of
20000 - the r_nemorandum on
traffic safety 1996: Second road
1986: The Road Safety safety action plan
Commission establishe 'The strategy plan’
15000 1 rews_.|or|1 of the driving
curricuium 2002 Automatic
car- free sundays speed control
10000 - 1982 Report of%
Ministry of Justi€e on the
traffic safety activities 1988 First road
safe¥y action plan
5000 - 2000: Third road safety action 30045 increased
plan 'Each accident is one too  pdad limits on
many motorways
D T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
1968 1973 1978 1983 1988 1993 1998 2003
Year
More traffic - fewer accidents T
Ivanka Orozova- Bekkevold and Tove Hels ' -
IRTAD November 2006
QWSS
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Major regulatory and enforcement s ul INSTITUTE FOR

initiatives taken in Victoria (1989-2004) o

HALVIN

Roadway Fatalities

A Case Study from Victoria, Australia
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Major regulatory and enforcement ul INSTITUTE FOR

initiatives taken in Victoria (1989-2004) o

LBGL

B6GL

B Minor regulatory amendments only

GGG L

B Lower general urban speed limit from 60 to 50 km'h
B Provide for new spead detection technologies

B New drug-driving legislation

OO0

r2 | @ Higher penalties for "bodies corporate” for commercial vehicle offenses

E B "Toughen” points demerit schame

b 1w Require interlocks for recidivist drink-drivers

= W Automatic loss of licence for speeds = 25 km/h over limit (down from = 30)

ra |@ Dramatic increase in speed camera enforcement. reduction in enforcemeant tolerance
ra | B Strengthen powers to enforce heavy vehicle regulations

= |m Enable use of " point-to-point” speed cameras

“ [ m "Toughen" drink-drive penalties

B Legislation enablin random oral fluid screening for drugs
B Introduce combined speed and red light cameras

002

Fred Wegman www.swov.nl August 2007



Effects in SUN countries: 1980-2000

SWnNVv

ROAD SAFETY RESEARCH

Saving in fatalities between 1980-2000 attributed to each

source
Sweden

Britain NS

Vehicle safety, seat 48% 54% 46%

belts,

drinking and driving

Local road 4% 10% 5%

engineering

Other vulnerable road 38% 29% 31%

users-related

measures

Other car occupant 10% 7% 18%

measures

Total 100% 100% 100%
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SWnNV

Explanations for progress?

¢ Sound methodology to establish impacts of
Interventions!

¢ Pay attention to influencing (exposure) and
disturbing/confounding factors

® Major positive effects came from engineering
measures (roads and passive safety in vehicles) and
road safety legislation + enforcement/campaigns
(alcohol, seat belts, helmets, speed management)
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Progress in the Netherlands: seat belt S l‘ll

wearing, drinking and driving, 30 km-zones

® On safety performance indicators (SPI’s), e.g.

Seat belts Drink driving Speed management
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an J Q 60000 -
90 16%
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8 4] i ] a . c ~&=50 kmfuur A
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2 30 ~o- Bestuurder Bubeko 3 i L 002204008 L 20000 & S(Hematr bekarv] i
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Progress in New Zealand:

SWnNVv

ROAD SAFETY RESEARCH

cycle helmet wearing rates
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3rd IRTAD Conference Brno, 26-28 November 2006 Manager Research and Statistios

Fred Wegman

Ministry of Transport
NEW ZEALAND

www.swov.nl August 2007



SWnNV

What next? Traditional approach

® Treat high risk groups and take cost-effective

countermeasures, e.g.
= Young novice drivers

= Black spots

= Vehicle inspection

= Violators, recidivism

¢ Certainly progress can be made, but we reach(ed) a
stage that this will be less effective/efficient
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Fatal crashes in the Netherlands W h

INSTITUTE FOR

(2006) ROAD SAFETY RESEARCH
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Development of fatalities on

Dutch black spots (1987-2006)

SWnNVv

ROAD SAFETY RESEARCH

¢ Almost no fatalities on black spots anymore: 1.8%

—— index van aantal locaties t.0.v. 1987 (=100)
— index van aantal doden op deze locaties t.o0.v. 1987

100,0

80,0

60,0

40,0

20,0 -

0,0

2003
2004
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But, ROAD SAFETY RESEARCH

® We still wish to improve road safety, because

= Economical costs (12 billion euro per year) are
substantial

= Societies don’t want to live with preventable crashes:
we know the causes, we know what to do with cost
beneficial investments

® Formulation of road safety targets (for 2010 and
2020) Is a political statements to express this wish;

However,

® Results in the past are no guarantee for the future!!
® Next steps?

¢ A paradigm shift is needed.
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Discussion on a paradigm shift ROAD SAFETY RESEARCH

Relative contribution
" : ‘excess’

. ] ‘System' failures
Driver driver / vehicle / road

Driver failures:
inexperience

Rod Kimber TRL (2003)
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SWnNV

Our fundamental road safety problem

® Today’s road traffic is inherently unsafe

® The road system of today has not been designed with
safety in mind, as is the case with air transport or ralil
transport

® Which means we are almost fully dependent on
whether a road user makes a mistake or error in
preventing a crash

® The Dutch approach to a solution: Sustainable Safety
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Su Stainable Safety ROAD SAFETY RESEARCH

¢ Sustainable means: we don’t want to hand over a
road system to our children which, inevitably, results
In the number of road crashes as of today

® Inspired by the UN Brundtland-report on sustainable
development
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Sustainable Safety fundamentals

® User oriented system approach

® Brings knowledge from different fields together:
transportation planning, traffic engineering, social
sciences, biomechanics, management, economics

® Itis a safe system for everyone
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S/ NV
Sustainable Safety: INSTITUTE FOR

ROAD SAFETY RESEARCH

the Dutch approach

® 1992: the Sustainable Safety
vision

® 2005: updated by ‘Advancing Naar acvancing
: , een Sustainable Safety
Sustainable Safety = e |
veilig
® Aims of Sustainable Safety: wegverkeer
= to prevent crashes in
advance

= and, if impossible to
reduce crash severity

(serious injuries virtually
excluded)

Nationale Verkeersvelligheidsverkenning
voor de jaren 2005-2020

SR Wels a5 Grlernbes Verkagnew o SOV
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Su Stainable Safety ROAD SAFETY RESEARCH

® Philosophy developed in early nineties by SWOV
¢ Basis for the Dutch road safety policy
® Implementation since mid nineties

® Update in 2005

English version published in November 2006

Copies free downloadable from

www.sustainablesafety.nl
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Man is the measure of all things ROAD SAFETY RESEARCH

® Physical properties
= Humans are vulnerable

® Psychological properties
= Humans are error prone
= Humans do not always obey rules
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Proactive approaCh ROAD SAFETY RESEARCH

® Proactive: preventing system gaps

= |ntervening in chain of ‘system design’ to ‘traffic behaviour’
as early as possible

How could this happen?
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Proactive approach

SWnNV

ROAD SAFETY RESEARCH

¢ Systems approach: prevention of latent/hidden errors

= Intervene as early in chain as possible

= Make unsafe acts less dependent from choices of individual road users

Latent errors

e

7N

<71

U 7
~— )
o~ OO
08
/

Psychological
precursors of
unsafe acts
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System design /
Quality control O
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Unsafe acts
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Acts during
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SWnNV

Principles in the advanced vision

Sustainable safety principles

Functionality of roads

Homogeneity of masses and/or speed and direction

Predictability of road course and road user behavior by a recognizable
road design

State awareness by the road user

Forgivingness of the environment and of road users
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Introduction to Homogeneity & SW‘ 1'

physical Forgivingness: ROAD SAFETY RESEARCH
Car — pedestrian collisions
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Reduction of severe injury (l): S ul ron

HOMOG ENEITY ROAD SAFETY RESEARCH

® Prevention of conflicts

= Separate driving lanes for different types of traffic (speed or mass)
o Cycle paths and foot paths

= Opposite driving directions with high speed: physical separation

® Conflicts unavoidable? Reduce speed!
= Lower speed limit

= Speed reduction at intersections
o Roundabouts
o Plateaus
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Proposal for safe speeds

Types of infrastructure and traffic

Locations with possible conflicts between cars
and pedestrians

Intersections with possible side collisions
between cars

Roads with possible frontal collisions between
cars

Roads with no possibility of side or frontal
collisions (only collision with structures)
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Contents of the book

15.

16.
17.
18.

Organization of policy
Implementation

Quality assurance
Funding
Accompanying policy

© N o g &

Infrastructure

Vehicles

Intelligent Transport Systems
Education

Regulations and their
enforcement
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IMPLEMENTATION

Speed management
Drink and drug driving
Young and novice drivers
Cyclists and pedestrians
Motorized two-wheelers
Heavy goods vehicles

SPECIAL ISSUES

DETAILING THE VISION

. Principles of Sustainable Safety
ANALYSES . Road Safety Developments

Sustainable Safety to date:
effects & lessons
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Relevance for Denmark? ROAD SAFETY RESEARCH

® Fundamentals are true all over the world
= Human b€ akes errors
= Risk incre
= Road tran

® Scanning e ons internationally:
knowledge ’

¢ ‘Paradigm + implementation’:
differ all ove

® www.sustai ST www.erso.eu

Your gateway to European road safety information
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Further progress ??

ROAD SAFETY RESEARCH

Fatalities
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Conclusions and recommendations

Road safety improved considerably in Europe

More (motorised) traffic was accompanied by an
Improvement of the safety quality of the road system

Societies are not satisfied with safety level of today

Further improvements are possible, but will have a
different nature

Next steps: user oriented, system wide approach with
emphasis on creating a safe environment, preventing
errors/violations (safe roads, technology, etc.)

Key elements: public awareness/acceptance and
political will, effective institutional management, more
Integration with other policy fields
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