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Daytime Running Lights

For the Commission of the European Communities the SWOV Institute for Road Safety Research has

been carrying out a study into the safety effects of Daytime Running Lights (DRL). In this study the

role of perception in accidents and the effects of the introduction of DRL have been reviewed together

with 24 already existing evaluations of DRL. Additional statistical analysis and new techniques have

been employed to produce the best estimates possible of the full effects of the introduction of DRL in

the EU in terms of the saving of lives and reducing the costs of the road transport system.

The Safety Effects of

DRL asa road safety measure iSoften difficult to understand
for the road user because he or she knows that with
sufficient attention every road user can be se¢n in daYight.
Neverthele Ss, the research reviewed shows that visual
perception in daytime traffic is far from perfect and 1t is
worse in conditions of low ambient illumination.

In a striking example 8% of cars in an opén fi€ld in broad
daylight were not visibl€ from rclevant distances without
the use of DRL. On shady Toads or those with backgrounds
which mask objects in the foreground, the visibility and
contrast of cars in popular colours is greatly reduced.

It is known from in-depth accident studies that failing
to see another road user in time (or at all) 1s a contributing
factor in 50 % of all daytime accidents and for daytime

intersection accidents this inCreasey
to as much as 80%

Validity of DRL effects

Daytime Running Lights 1 debated
Developing Urban Management And Safety 3 The psychnlugical revearch reviswed
Adonis: a European exercse 6 shows that DRL dods not only
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1* World Conference . estimatcd more safcly compared to
n Injury Preventon and Control 16 cars without DRL-All this
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WOV reports in brief 17 DRL has positive safety cifeas.
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debated the validity of DRL effects the intrinsic effed when DRL
in other conditions than in Nordic usage is not zero at the start
winter daylight. and or not one hundred percen .
at the end of ob servations,
New analyses
The scientific evidence for the safety Curvilinear relation
effects of DRL in latitudes to the with the latitude
south of the Northern Scandinavian The intrinsic effects calculated in
countries has only become available this study, cover nine countries
recently (Denmark, Hungary, and are combined into twelve
Canada). Older DRL evaluations for  national intrinsic D RL effects,
southern regions mainly concerned five on multiple (multi vehicle)
DRL for company fleets in the USA,  daytime accidents and seven on
but results, though positive, were not  casualties in multiple daytime the EU-The be Stestimation 1S that
statistically significant. New meta- accidents. The result of this analysis full DRL in the EU, corrected for
analysis of the earlier and more is the establishment of statistically the existing DRL usage (mainly in
recently available DRL studies, significant curvilinear relationships Finland, Sweden and Denmark),
taken together, have now shown between latitude and national DRL would prevent:
that DRL effects on the same effects with respect to both accidents - 24.6% of fatalities in multiple
latitudes as those applicable to and casualties. From the differ ence daytime accidents;
Europe are statistically significant. between these two relationships an - 20.0° of casualties in multiple
estimate has been made for the daytime accidents,
SWOV study relationship between latitude and - 12 4% multiple daytime accidents.
The SWOV study investigated for DRL effects on fatalities in multiple  Since only about 50% of all reported
the first time the differences between  daytime accidents.The figure accidents in the EU occur when
national and company fleet DRL displays these relationships and the DRL effects apply, savings must be
effects as well as the DRL effectson 12 national intrinsic DRL effects. factored accordingly. Full application
accidents and on casualties. Both are of DRL across all EU countries
found to be statistically significant . The curvilinear natures of these would, therefory, yield the annual
In this study all existing (24) relationships and the dilferences prevention of :
independent DRL evaluations have between them is explained by the - 3500 faralinies;
been reviewed and /or re-analysed in lower ambient illumination levels at - 155,000 registered wnjured persons,
order to obtain unbiased, and higher latitudes and the lower - 740,000 registered accidents,
comparably defined, intrinsic DRL collision specds in accidents with - 19 million accidenty involving
safety effects while estimating one or more DRL users. insurance clains
statistical uncertainties in an optimal This relatively simple approach to
way. Intrinsic DRL safety eflects arc Savings and costs the calculation of savings is possible
defined as the effects of a change associated with DRL because 1t is shown that there are no
from 0° to 100° use of DRL by Based on the intrinsic DR Leffects adverse effects of DRL on road users
motor vehicles. The observed effects  related to latitudes .estimates have not directly mvolved in the change.
of DRL will differ, therefore, from been made for all the countries in Pedustrians benefil i the same way
as'car occupants and there v no
change 1n the nisk to motoreyclists
(alrcady using DRL).
Prediction curves for Intrinsic DRL effects on (outcomes of) multiple daytime accldents
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overall cost per fatality
would exaggerate savings by
about 13%. When corrected
for this, the 1 million ECU
per fatality prevented
becomes 0.87 million ECU
when applied to DRL.

The total annual saving,
therefore. is 0.87 million x
5,500 =4.78 billion ECU.

Annual costs of

automatic in-vehicle DRL
Th¢annual €con Omic costs of
automatic in-vehicle DRL have also
been researched and the additional

annual costs are:

Fuel costs
Car costs

Bulb costs
Environmental costs

Annual economic costs

Using these figures the benefit/cost ratio
for full DRL in the EU is:

4,78 billion ECU benefits

1.13 billion ECU
0.08 billion ECU
1.26 billion ECU
0.18 billion ECU

2.65 billion ECU

= .80

I

2.65 billion ECU costs

Recommendations

for action
Both the scale of potential saving of
lives and the benefit/cost ratio

b
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demonstrated in this study’ indicate
that the introduction o fDRL atro s
the whole EU is desirable and
wrgent.

On technical, practi cal and Iegal
grounds'it 18 reccommended that
compulsory DRL, when
implemented in the EU, should be
an automatic in-vehicle system that
uses the existing low’ bdam
headlights (o1r'special DR lamps in
the long run). Introduction in this
form is expected to be more readily
aceepted than a DRL obligation
requiring behaviowral changes by
mMolorists.

The environm ental costs; dueto
emissions of the 0.9% additnonal
fuel needed forthe light encigy' of
DRL, are of importance.
Environmental or Sanisation s have
been against the introduction of the
DRL obligation in Denmark and
have influenced political dedsions
on DRL oDligations'in the
Netherlands and Austria.

In its conservative approach to
benefit/cost calculations this study
has identified a simple basis for the
covt of environmental damage
while ignoring the benefits provided
by the savings. Past experience
suggests that it would be wise to
identify these benefits so that

| AARCH 1998

\TES @

environmental arguments can be
wuntered and the correct net effect
of themnoduction of DRL
identificd.

While 1t is very important that DRL
safety’ effects are understood by
policy makeis, politicians and
others with a professional interest,
it is likely that public acceptance of
compulsory DRL will require some
form of vocial marketing of the
policy in order to raise general
awareness of the benefits of DRL.
This should be a part of an
implementation strategy' to be
developad. There will be additional
costs associatcd with this
recommendation but they will

be ‘stant up’ costs which can be

set against the benefits over a
period o ftime.

The Safety Etfect of Daytime
Running Lights

A perspective on Daytime Running
Lights (DRL) in the EU. the statistical
re-analysis and a meta -analysis of
24 independent DRL evaluations as
well as an investigation of possible
policies on a DAL regulation in the EU

Malthijs Koornstra, Frits Bijleveld
& Marjan Hagenzieker.
R-97-36.175 pp- D1l. 50 .-

(in English)

Developing Urban Management And Safety

Together with other European road safety institutes, SWOV participates in the DUMAS project: ‘Developing Urban

Management and Safety’,a project of the research programme of the Directorate General for Transport of the
European Union. The Transport Research Laboratory in the UK is the co-ofdinator of the DUMAS project. »
DUMAS will bring togethe  the existihg knowledge on the effects of safety measures with the planning and *
management of urban safety programmes currently in use in the EU. Nine countries are involved in the project:

Austria, the Czech Republic, Denmark.France, Germany, Greece, ltaly, the Netherlands, and the United Kingdom -

Not only integration of measures into traffic safety schemes is of interest. but also the (local) policy and decision

making process and the public acceptance. The project will follow on from earlier studies including the OECD

report on ‘Integrated Traffic Safety Management .

x X
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The objective of DUMAS is to
produce eventuallY a framework for
the design and evaluation of urban
safety initiatives. Its first stage has
been devoted Lo preparing a State -of-
the-art reviéw on exiSting practice
and experi¢énce in the field.

In view of this, nine national
state-of-the-art reports wtre
prepared by th € consortium partners
along the lin€s of a common
framework as proposed by SWOV.
An overview and analysis of these
studics was prepared by SWOV.

The Dutch situation
SWOV published a report regarding
the Dutch state-of-the-art in the field
concerned. The central theme is the
new direction which the government
of the Netherlands has recently
taken concerning its approach lo
road safety. This comes down to
achieving a sustainably safe road
traftic system in rural as well as
urban districts. Th¢ most essential .
but not the only. pillar in this
approach is the bringing about of a
sustainably safe road infraStructure.

The report starts with an
analy tical description of the siz¢.
nature.and development of road
safety in the Netherlands during
recent years-Estimates are madd, not
only of the present day costs society
pays for its road safety.but also of
the benefits that ean accrue if all the
plans are completcly realised.
An analysis of the costs and benefits
shows that the introduction of such an
approach 1s certainly costelfecive.
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Next, an impression is given of
the organisation and coordination of
a road safety policy, in the widest
sense of the word. A number of
instruments are described which are
available to the national and local
governments. These enable them to
keep their fingers on the pulse.

The necessity for a new approach

to achieve the policy goals is also
substantiated. The developments
within de urban infrastructures arc
placed in an historical perspective.
The development is outlined of
converting a fairly unstructured
system into an infrastructure based
on a sustainable road safety.

This includes the variants in betwcen.

Overview
The sccond SWOV-report offers an
overview and an analysis of the
national state-of-the-art reports of
cach of the nine countries involved
in the project. The report addresses
four subjects on which the partners
were requested to gather information.

These subjects are.

- problem analysis and problem
statement: what are the safety
problems and how have they
been stated ?

- policies what policies and/or
strategies are entailed and applied
i dealing with such problems ?

- design and implementation. into
what measures and/or tacucy are
such polices /strategics tranvlated
and how are such mavurey or
schemes implemanted in praciice ?

- evaluation and monitoring how e
the safety effccty of Sudh measurey
assessed and monttorcd (product
evaluation) and how 15 the urban
safery ininative apprascd (process
avaluation) 2

Policy and decision making
Knowledge on virtually all traffic
safcly managem¢nt policies and
specific mcasures turned out to be
widcspread among the Countries in
the study and apphed in practice.
albeit sometimes on & minor scale-
So.lack ¢ knowledge assuch cannot
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solely explain differences in accid ¢nt
records.

However, reviewing the national
reports, the central role of policy and
decision making became obvious.
After all, it 1s at this level that
problem solving is gctling priority,
legal embedding, funding and
implementation . the ‘top-down'
raising of public awareness, etc,
Adequate organisational structures
are part of it. They play a key role
in structuring and organising the
co-operation of the many different
partners to be involved in safety
initiatives, in monitoring the
processSs, the information transfer,
and so on.

Sharing interests

and goal setting
The strategies of sharing interests
and of goal setting turned out to be
successful safety policies. At the
same time.th €y appeared to be
effective in getting and, if nece Ssary,
keeping the traffi¢ safety 1ssue on
the political agenda or priority list.
In the sharing interests stralegy,
common goals of different policies
are intended to be achieved by
combin ¢d and attuned efforts.
The forming of such coalitions was
especially Successful in alliances with
emvironmental and well -being
policies- In the goal s€tting stratcgy,
the responsible authority commits
itself to achieve a fixed traffic safety
targct within a
certain pertod of
time The strat cgy
turned out to be
cffective in
achieving previously
set targcls
Indirectly, som¢
other results of the
stralegy secm (o be
at least as important .
for they will have a
profound impact on
future safcty
initiatives.an seting
the scene and
conditions for therr
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approach. The strategy requires,
among others, long-range
comprehensive action programm ¢s.
reliable organisational structures.
monitoring procedures and
information transfer- Importantly,
the role and responsibilities of all
actors involved also have to be
established. Safety audits and safely
impact assessment - in which the
impact on road safety should, like
the environmental impact,

be systematically assess€d at the
decision stage -might be supportive
to both aforementioned strategies.

Old and new concepts
Some urban traffic safety concepts
have been developed over time and
have become generally accepted. In
this context, the area-wide safety
approach is of particular interest.
The approach, being an integrated
traffic safety management philosophy,
embeds past beneficial experiences
in the field of traffic safety, taking
into account other local interests and
related policies as well.

New developments regard the so
called sustainably safe road traffic
concept and the zero-vision approach.

The starting point of the
sustainably safe Concept is the
principle that man is taken asthe
reference standard. The probability
of accident Sshould be reduced in
advance.by mean5sof the infrastruc-
tural design. And where accidents

gwov RESEARCE! ret

P e t e r
Wouters, 57 years old, studied Math-
ematics and Physics at the University of
Amsterdam. He 1s a senior researcher
employed by SWOV since 1969
His main fields of interest are:
manual control. man-machine sysfems.
human factors engineering and system
theory, integrated traffic safety manage-
ment, specific (i ¢ - elderly and y tung) traffic
participants, the safety o freight trafsport
and advanced telematics in transport

still might occur, the process which
determines the severity of these
accidents should be influenced such
that death and serious injury is
virtually excluded.

In the zero-vision approach, it iy
essential that the traffic system has
to be dimensioned in Such a way that
possible conflicts or incidents which
might cause injury, never result 1n
a pre-defined level of unacceptable
loss of health to be exceeded

Evaluation
Evaluation studies of traffic satety
schemes are rather scarce-
Yet, evaluation is of importance.
for the'sake of a scheme!
itsell, as well as for the
sake of future traflic
safety imtidtives.
Rchable stated elf @ty
and information on it
might encoura & mord
widespread application -
Studies of this kind do
not nceessarily have to
focus on accident
accurrcnee alont.but
studying mtermcdiate
variables for inSancd
might also be of value
in apprassing objcetivey
of safety action .
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¢ g. speed reduction, less through
traffic.etc.The effectiveness

of several of thesc traffic safety
schemes have been reported-

With regard to traffic calming
measures, for instance, evaluation
studies showed accident reductions
between 15-80% -

Conclusions
In the final chapter of the report
special attention has been given to
what is seen as the crucial general
outcome of this review: it is the
question how can we elevate the
exception - of only applying measures
of proven c¢ffectiveness on an
incidental scale - to the general rule.
In that perspective, the individual
outcomes of the review were
considered once more and combined.

The conclusion can be drawn
that the use ol Urban Safety
Managcment frameworks is under-
stood but under used. These should
be promoted on a national as well as
a local level - The value of the
DUMAS proj tet is to point out how
different national approaches to the
issue allow the development of a
fairly unilorm framework which
would assist in encouraging the
changes n political decision making
which will b¢required.
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Urban road salely initiatives

State of the art on existing
experience in the Netherlands

A.A.-Vis.
D97-11.60 pp- DIl. 22.50-
(in English)

Urban Safety Management in Europe

An o verview of current practice
in nine countries in the ctontéxt of
the DUMAS project

Pl J- Wouters .
R97°57-46 pp. DIl-22.50.
(in English)



Adonis: aEuropean exercise
——

Adonis stands for Analysis and Development of New Insights into Substitution of Short Car Trips by

Cycling and Walking. The goals of ADONIS were to provide:

- a comprehensive overview of best practice to encourage cycling and walking n cities;

- adetailed understanding of road users ' travel behaviour and attitudes;

- new knowledge of behavioural factors in urban traffic accidemnts involving Cyclists and pedestrians;

- a comprehensive overview with general recommendations and guidelines for urban decision makers
regarding directions for efforts to promote walking and cycling instead of short trips in cities.

Seven public and private European institutes and companies cooperated In attaining these goals.

As a component of this European
project, a document has been pre-
pared which comprises information
about measures which are intended
to stimulate cycling and walking so
that the number of short car trips
will possibly be reduced.

Measures being taking in the
Netherlands, Belgium, Denmark and
Spain were studied. The measures
have been described and been put
into a standardised format.

A collection of a great many descrip-
tions is usually called a catalogue.
Such a catalogue of measuresis a
substantial part of thisdocument.

The document is intended for
local traffic authoritie § particularly
for those who create designs for the
construction or improvement of
traffic facilities.and for those who
wish to influence the use of these
facilities,

T ] n
Hummel i1s 33 years old and 9 Wied Traffic
Engineering and Human Geography-
After h & study he was employed by the
Ministry of Transport and Public Works -
Since 1997 he 1s a researcher al SWOV .
He 1s mainly involved in projects
concerning the deve bpment of a sustain-
a by safe road tra'fic system -

What is new about

the catalogue?

For cycling measures, cerlain
international catalogues havebeen
published. For pedestrians.

no European comprehensive work
yel exists although some starts have
been made in that direction. It scems
as il cycling organisations can stand
up for the interests of cyclists better
than the pedestrian organisations
can stand up for the interesty of
pedestrians. For this reason, cycling
measures are often not only
irrelevant Lo the needs of pedestrians
but even unfavourable.

Developing a combined
catalogue expresses a philosophy
that empha$ises the minimising of
the use of measures that would
negatively affect the *other group’.
the ongoing considcring of cach
group’s interests, and the serving of
cach group s intcrests whonever
possible.

A catalogue like this will never
be really complele; other measures
are conceivable, and there is more to
report about each measure. The main
purpose of this description of how to
use the catalogue is to stimulate road
authoritieSto prime the creative
process intended to keep looking for
good solutions.

Furthermore, it is assumed that
only when people have good facilities
will they usc other means than the
car for short trips- Naturally. just
having good facilities 15 not enough,
peoplc have other reasons for taking
the car instead of cycling or walking.
Obviously, thereforc. it 1s necessary
Lo accompany this project with
another one (WALCYNG) involved
in developing a markcting strategy
(based on the wishes and convictions
of target groups) for deviloping
communications tended o replace
short car trips with cycling and
walking-



Which measures are

presented?
In general, two kinds of measurcs
are presented: technical and non-
technical measures which are
friendly for pedestrians and cyclisty.
Examples of the first category are
good cycle tracks and good crossing
facilities. The second kind of
measures concern rules and
regulations, traffic signals, and
public information and education.
Addressed here are 71 technical
measures and 31 non-technical
measures.

Selection criteria

Important are the selection criteria:

I Comfort: is the solution attractive
and does the solution make the trip
shorter or faster?

2 Does the measure sttmulate walking
orcycling?

3 Is the measure cost effective?

4 Does 1t encourage safety and social
safety? (Which must not be
endangered in any case.)

Which measures are

not presented?
This document assumes that a
municipality has already allowed
some space [or cyclists and
pedestrians in its city planning or
restructuring, and that decisions
have already been made in regard
to the locations for new cycle and

swov peseaRcH

pedestrian routes. Once this hasbeen
eslablished, individual measures such
as the ones presented here can bu
considered.

The sam e applies to public
transport facilities. Walking and
cycling are often used to cowr the
distances previous and subsequ ent
to the routes covered by public
tran sport. The document islimited to
the covering of these supplcmentary
distances. Furthermore .cffective
public transport does not usually
contribute to a shift from use of the
car 1o cycling and walking. On the
contrary, much public transport
replaces bicycle and walking trips.

What is included?
Each description of a measure 15
accompanied by illustrations.
photos, design, diagramsof a lay -out,
or other road elements, as well as
illustrations of public information
material . Infrastructural measures
are sometimes provided with
dimensions as well

Ne xt, the advantages and
disadvantages of the measures in
terms of comfort, costs. safety, and
social safety are described in as much
detail as possible. Also discusved arc

the advantages and disadvantages for

road users other than pedestrians
and cyclists. If possible, a cost
cstimate is provided.

Coveved and loched ioyede sa e wroke Daedy cov ol Uinedy
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Vis, 59 years old. has been wo'king at
SWOV as a researcher for more than
30 years- Earlier. he was involved in
research Cconcerning safely barriers.
Submerging vehicles and the influence
of the use of alcohol medicines anddrugs
On traffic safety

Recently. he carred out research
on street hghting: Yaffic calming and
nkastructural aspects and the safety
olmotor riders

Finally, thenames of publications
or or ganisationsare listed as sources
for more information.

Laws and regulations
Some of the four countries have
special regulations in force lor
pedestrian and cyclist facilities, a fact
which has consequences tor the use
of the document. One example is
how the Netharlands strives to give
ty dists broad cycle tracks.
This measure is partially determined
by the fact that m the Nethalands
cyclists are allowed to ride side by
side. It iv always important . therctore,
to involve the regulations in a certain
country whun choosing measures.
In addition to the nauoenal laws and
regulations-there are also European
regulations (the Vienna Agrecment
and the Geneva Convention).
Not cvery country has ratified these
agreements. and cvery country can
also apply the rules ity own way.

Classifications

of the measures
Rod authorities can have many
ditfere nt questions when wanting o
take measures to encourage cycling
and wdlking They may wonder
which regulations will provide the
strongest motivation to cut back on
shottcar trips.or they may wonder
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whalt can be improved in regard to
the infrastructure.

In the first case. clasifying the
measures according to the their level
of firmness - from very strong to very
weak - is necessary. In the second
case, making a distinction between
infrastructure and non-infrastructure
is most useful. And, obviously, both
questions can be posed simul-
taneously. Classifying according to

both criteria at once 1s handiest .

In this set of directions, several
possible classification criteria will be
applied to the measures while always
implyinga dilferent presentation of
the question. Although the classi-
fication used 1n the document may
be the most obvious one, it is
certainly not the only one possible.
For this reason .various Systems of
selection will be offered.
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Best practice o promote cycling
and walking

SWaOV Institute for Road Satety
Research, the Netherlands .
Ingenieria de Trdfico S.L .
(INTRA), Spain.

Langzaam Verkeer VZW, Belgium.
Danish Road Directorate,
Technical University of Denmark
(OTU), Denmark.

300 pp. DII. 785, -

Aggressive behaviour intraffic

This report gives an account of the findings of a study into aggression in

traftic. The study was commissioned by the Dutch Ministry of Transport.

. I affective aggression,whereby there
It begins with a description of activities in the Netherlands in the field of is'an tntent to cause damage or
whereby' a thiear to cause damage
is made, prompted by a feeling of
anger ar percetved injustice;
instrumental aggression .whereby
the aggressor attempts to gain
psychological or material
advantage and thus reckons on
causing harm to othcrs: Anger 5
not ar the root of this.

traffic aggression. The report then defines the term traffic aggression more

precisely, using the relevant Dutch research material, international research

and the conclusions of an expert meeting on aggression in traffic. 2
The meeting which was held on 12 August 1997 was hosted by the Royal

Dutch Touring Organisation ANWB. Further, an attempt is made to estimate

the relevance of the traffic aggression phenomenon to road safety. Finally,

possible approaches to prevention of traffic aggression are formulated.

A simple analysis of newspaper
reports shows that excessively
aggressive acts (road rage) are
relatively uncommon. This'is also
confirmed by the more extensive
American research. The degree of
social disquiet about the

phenomenon is probdbly partly
determined by media coverag €

Types of aggression
Traffic surveysand socio -
psychological liter ature distinguish
two Lypes ol aggression :

Affective aggression
Nothing is known about the cxtent of
alfective aggression, but its potential
consequences ar € considered to be
sertous. Excesses can probably be
placed at thc extremes of the
aggression scale- Causes are to be
found within the sphere of emotion
theory: the aggressor becomes angry
because of disadvantage to which he
has been put by someonc who 1s also
seen to be able to prevent such
disadvantage . Furth er,moods play a
role as do personality traits.
Prevention could be geared towards
the prevention of intentionally
harmful actions and behaviour.
and the aggressor s learning how
tocontrol anger-

Instrumental aggression
Ihstrumental aggression is thought
to be widesprcad . Many conscious
violations arc committed with the



P e t e
Levelt, 55 years old, studied Psychology
at the University of Amslerdam . He carried
out research on children and media.
He obtained his doctorate in 1981 with a
thes's on the subject. what children can
learn from television.

For ten years he was head research
and one of the editors of the television
program Sesame Street. Since 1986 Peter
Works at SWOV and his main loPic is
¥athc behaviour-

intent of harming others or to
deliberately place others in danger.
The consequences for road safety
also appear considerable. Causes are
to be found in personality traits and
altitudes, and in situational factors.
Moods can also be a factor here.
Prevention overlaps with the
prevention of a number of traffic
violations, such as spceding offences
and driving under the influence of
alcohol. Attitude theory provides
handholds for an appropriate
approach.
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Attributed aggression
Experts currently consider another
factor to bu even more relevant-
people are trritated by the aggressive
behaviour of others. This concerns
altributed aggression which by no
means always involves objective-
aggressive acts. The same faclors
that apply in the case of affective
aggression apply here. However,
the emphasis here lies more on the
subjective perceplion of intentional
damage by others. Therefore the
emphasis in preventative action lies
on changing these attributions and
the promotion of an abilily Lo see
others' point of view.

In variouScountriecs ranking
tables of acts which are seen to be
aggressive have been developed.
Here, the degree to which an act is
scen Lo be aggressive does not
correspond exactly to the degrce to
which it 1s experienced as annoying.
nor to the degree to which onc
reacts aggressively onesell.

Recommendations
It has been established that good
theoretical frameworks exist for’
studying aggression in tralfic but
thal some gaps exist in knowledge
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concerning the extent of, and motives
for, the various forms of aggression
and concerning the relevance lor
road salety.

Itis proposed that an aggression
melter be developed, to begin with
attributed aggresston. This will then
fill the gaps'in existing knowledge.
answer the social question of
whether aggression 1s increasing and
will serve to evaluale preventative
measures.

Aggressive behaviour in traffic

Opintons, state of the art and
recommendations

Dr. P.B.M. Levell.
R-97-45. 147 pp. Df1. 45,-.
(in Dutch)

Road safety developments in
the Netherlands

In the Netherlands, as in many

other countries, the number of

fatalities is well-known, but the real number of hospitalised road traffic
victims is not. The degree of comp leteness of the police reporting for this
group in the Netherlands s yearly roughly estimated; it has gone down from
about 80% twenty years ago to 60% by now-The Ministry of Transport and
Public Works wishes to arrive at a new approach for registering data
concerning road traffic accidents to be able to determine the actual extent of
road safety. This new approach is being elaborated in more detail by the
collaborative efforts of the ministry itself, Statistics Netherlands (CBS) and
SWOV. Within this context estimates of the real numbers of road cas Uaities

are published officially.

SWOV was commissicned to doy dop
and apply a m tthod to determ e the
actual number ol Gisualties-

Two sepdrale Gtogories were to be
cstimated thospital admis Sons.

and injurcd persons who 1eported
themselves for icatment in the
hospital’s Acerdent and Cmuaeen ¢y
Cire Department .



Ragnhild
Davidse 1s 26 years old- She studied
Psychology at the Leyden University. After
her study she was employed by the Centre
for Science and Technology Studies at the
Leyden University- Since 1996 she 1s a
researcher at SWOV
A main part of her task concerns the
analysis of developments in road safely-
O'her activities concern the Road Safety
hformation System and data management -

Hospital admissions
To make an estimate of the hospital
admissions.a comparison has been
made between the records in two
well-established databanks: the
databank of police réported traffic
casualtie, which is the official Dutch
databank for traffic accidents and
the National Patient Register from
S1G Health Care Information,
The first one covers only road
casualties, but moreé than hospitalised
ones: the second one covers only
hospitalised patients, but more than
road casualties. The first one is
incomplete, the second almost
complete. However. it is not possible
to earmark all road casualties in the
second database. The first one has
only scarce information about the
injuries, the second has only scarce
information about the accident.

Thercfore the information of
the two databanks was combined by
matching the individual records and
procedures have be¢n developed that
can effectively be used to estimate
the total number of hospitahsed road
casualties. It was found that the total
number of hospilal admissions
resulting from road traffic acaidents
occurring 1n the Netherlands was:

o i 1994 19.840
® 1 1995 20.000
® n 1996 19,420

Injured persons requiring

hospital emergency care
Determining the actual extent of
injuries requiring hospital emergency
care was based on the source file
known as VIPORS (Road Traffic
Accidents in the Private Accident
Registration System) conlaining
data from 1994 through 1996. Based
on a sample of 13 hospitals. national
data were obtained by multiplying
the sample outcomes with certain
factors.

The total number of injured
persons requiring hospital
emergency care as a result of road
traffic accidents occurring in the
Netherlands was:

® in 1994 99,200
e in 1995 102,500
® in 1996 91,200

Situation in 1996
These new estimates were uscd in
another report, that presents an
analysis of the general developments
in road safety in the Netherlands,
with a special focus on the year 1996.
The number of road deaths in 1996
was 1,180, This number dropped
considerably in comparison to the
ligures for 1995, when 1,334 people
died in traffic, thus indicating the
first decrease in the number of
deaths since 1991. This would s€em
to be an encouraging development
espeaally when considering the
unfortunately high number of road
deaths in 1995. However, il cannot
be concluded yet that these figures
actually indicate a positive develop-
ment in road safety on Dulch roads.
The main explanation for the
relatively fewer number of deaths in
1996 was the cold winter during that
year. rather than structural faclors
such as cffective road salety mcasures
or a reduction in mobihty growth.

The largely incidental character
of the decrease in the number of
fatalitics means that additional
policy efforts will stll be needed [or
the target set for the year 2000:
259% fewer casualties than for the
year 1985.This 1s the main condusion

drawn n thisreport, following &
thorough analysis of the available
figures concerning 1985 through
1996 road casualties in combination
with explanatory factors such as the
figures concerning exposuic daty .

P e t e r
Polak, 57 years old, studied Physics al
the University of Amsterdam, culminating
ina PhD in 1973.

He s a senior researcher employed
by SWOV since 1975. His main fields of
interest are methodology, mathematical
models and dala reduclion: the representa-
tion ofcomplex results by simple concepts -



population, number
of vehicles on the
road, etc.

High risk

groups
This report also
examines the nature
of the road hazards-
Absolute numbers of
road casualties and
risk figures were
related to significant
subdivisions such as
the transport mode
and the age of the
person operating the
vehicle. It 1s known
that mopeds are
linked to extremely
high risks. This applies
not any longer,
however, just to the
chance of being
admitted to hospital.
=i In recent years, the
: chance of dying in a
traffic accident has
also been the highest
for moped riders The main users of
this transport mode (young people
aged 15 through 17) also make up
on¢of the most ri%k filled age groups
participating in traffic. People aged
I Sthrough 24 as well as those 65 and
sld er are also considered to be of
high risk. The first group mostly due
to problems assoctatcd with young
motorists, and the second group due
to thair higher degree o fphysical
wiln erability.

Spearheads
Nadtional priorities have been put
on a selected number of spearheads-
Somc of them are discussed -

The cffect of alcohol in traffic
is still 4 cause lor concern. According
to pohce reports, the number of
traffic deaths as a result of dlcohol
daccidenty inercased 1n 1996.
According to SWOV.however .these
figures are not so much due to more
people drinking alcohol and then
participating in tratlic.as theyare

T L] n
Bl %kpoel 1S 54 years old.- Since 1966 he 1s
employed by SWOV. First as a stalistical
analyst.l1ater he grow INto an exPet on the
analysis of road safety figures
He agvises his colleagues at SWOV
on how to use which data for their research -
He is als0 involved In the development and
marketing of the Road Safety Information
System,

the result of the fact that the police
have been checking more oftun to
see if alcohol use was involved in
fatal accidents. The combination of
drinking and driving is chietly a
problem involving young male
motorists. Although drivers iged 1§
through 24 do not drink 4s much as
middle-aged men. the degree to
which these younger driver Sdre
involved in alcohol-related accidents
is extremely high.

The usi of safety belts and the
large-scdled violation of speed limits
also deserve continuing attention.
Seat belt use hds remained the same
for years, and speed limits arc bding
violated to a great cxtent sn almost
all types of rodd. There ar ¢signs that
the police are increasing therr
enforcement efforts .parti Qlarly
when it comes' to a more intensive
control of speud limit violation s.

A more wide spread elfort using
automated control techniques i
combination with information
campaigns .howcver, will be necded
to achieve a lasting dfcet throu thout
the country-

Finally, the road sdlc1Yon Dutch
roads wis put into paspective by
comparisons with {gures for sthe'r

causes of death, with the Stuation in
oth ar countries, and with other
modesy of transport. Special attention
was given to the costs resulting from
the lack of road satet v

The determination of the total
number of hospitalised trallic

victims by comparison of police
and hospital reports

Dr. P.H. Polak & S. Dppe -
D-97-21. 14 pp. Dfl. 15,-.
(in English)

Road safety in the Netherlands
during the years 1985-1996

An analysis of the developments

R.J. Davidse (ed.).
D-97-16. 68 pp. DIl. 25,-.
(in Duteh)

Estimating the actval extent of
road safety from 1994 through 1996

Incremental method and results

for hospital admissions and injured
persons treated in hospital
emergency depariments

L-T-B. van Kampen, Dr- P.H. Polak.
A. Blokpoel & J.M.J. Bos.
R-97-41. 78 pp. Dil. 25, -.

{in Dutch)

Annual analysis of VIPORS for 1996

Final reporting a bout the results
of registenngroad traffic Victims at
hosprtal emergency departments

J-PM. Tromp, L-T.B. van Kampen
& A- Blokpoel.

R-97-50- 69 pp- DIl- 25.-.

(in Du'ch)

Assessment of the comprehensive -
ness and represenltativeness of
VIPORS over the year 1996

A study to evalvate the representa -
tiveness and camprehensiveness of
data gathered al hospital emergency
departments in 1996 in order to
estimate the total amount of
casualties requiring emergency
treatment

L-T-B-van Kampen.
R-97-51. 54 pp- DIl. 22 .50 -
(In Dutch)
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A further step towards a sustainably
safe traffic system

Handboek

> Categorisering wegen

_ op duurzaam veilige basis
P Deel | (Voorlopige) Functione ken operatond e e ken
&

Functional requirements
for design criteria

The concept of sustainably %fe road
transport comes down Lo the removal
of all function combination Sby
making roads and street Smono-
functional. Multi-functionahty leads
to contradictory design requirements
and also to higher risks Based on
existing knowl &ge functional
requirements for design criteria have
been developed by SWOV for a
sustainably safe traffic s Y4 tm:

- create residennal areas as’large a s

possible,
- everynip aslong as possible o ver
the safest pe€ofroads;

- make trips as short as pos $ble;

- combine short and safe,

- prevent search behaviour for
desunatiens;
make road typ & recognisabl @,
- reduce and uniform design

characicristics,”

- prevent conflicts b aw ' on -
coming traffic:

- prevent cenflict Shemw'ahn Gossin §

traffic:

- separate different transport modes;
- rcduce speed where conflicts' could
occut,
- prevent obstacles alongside a 1vad.
Recently .these functional require -
ments have been made operational
in provisional guidelines, compiled by
a working party of the Netherlands
Centre for Research and Contract
Standardization in Civil and Traffic
Engineering CROW.

Testing the sustainability of

the road network in West Zeeland
Flanders

Ro & safety in the Province of
Zeeland .and especially in the region
known as W et Zeeland Flanders
(WZV),1s poorer in several respects
than in other places in the
Netherlands The regional road
authorities selected the WZV area as
the site for introducing a sustainably
safc traffic system.The Minstry of
Transport and Public Works then
designated this project as a demon -
stration project. Among other things,
this means that a monitoring system

Foad safety policy in the Nethe rhnds aims to achieve a

susta hab V safe road traffic system: a system in which the road
infrastructure has been adapted to the limitations of human
capacity through proper road design. It is meant to be a system
in which veh tles are technically equipped to simplify driving
and to give all possible protection to vulnerable human being.
Furthermore, it is a system in which road users have been
properly educated, informed, and where necessary deterred
fom undesirable or dangerous behaviour. Man should be

the reference standard and road safety problems should be
tack bd at its roots: a pro-active approach.

In recent time the SWOV Institute for Road Safety Research

has carried out various research projects in order to adv ke he
Dutch Government and other key stakeholders how to design
and how to achieve such a sustainably safe traffic system.

A few recent projects are mentioned below -For more hfor-
mation please ask for the complete list of SWOV reseat hon

a sustainably safe traffic system -

will be used for meticulously
following the developments within
this geographic area. SWOV has
developed this system and compiled
various strdtegies for carrying it out.

Testing
One clement of this' monitoring is
the testing of measures in the area of
road infrastructure against the design
principles for sustainably safe rodd
networks. The strategy proposed for
this t eting was worked out in more
detail to credte a design for the
t sting The testing must answer
three questions.
* Does'the design of the road network
conform to the design principles for
sustamably safe 1oad naworks?
Does the behaviour of road usc’rs
change ay a result of applying tl e
design principles for sustainably
safe road networks?

Does behaviour changc'm a o (-
ance with the line of reasoning
relating to the design and usco f
principles for sustanably safe
road nerworks?
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s, reduction in casaujties

Functionality, homogeneity

and predictability
The design of this study consists of
three parts: functionality of the road
network, homogeneity of traffic and
predictability of traffic circumstances.

Functionality involves the
intended use of the road network.
This will be tested beforehand with
models calculated to show the effects
of the various traffic measures on
traffic distribution over the network,
and afterwards with counts, surveys
and measurements that will establish
the actual situation.

Homogeneity involves the
circumstances, such as differences
in speed and dimensions, under
which the varioustypes of traffic
(pedestrian, vehicular,bicycles, etc.)
are combined. Testing this occurs
beforehand by evaluating the planned
rules and possibilitie s for behaviour,
and afterward by perceiving the
actual traffic situation§

Prediaability is recommended
to be established by meansof field
test, use of a driving simulator, video
and photo studies, each of which will
establish different combinations of
different aspects of behaviour.
These aspects of behaviourare:
identifying road types and situations,
identifying limitations in one’s own
behaviour, predicting situations and
behaviour, controlling of encounters/
limited effort, and limited variation
in behaviour/agreement with desired
behaviour.

All activities for testing will be
focused on an itinerary 1n this region

swov

which includes all types of sustainably
safe roads but could be applied
elsewhere as well.

Road safety impacr assessment

in the Westland Region

The Westland Road Safety Projed
was launched in 1994. It was a
project conceived to enable the
realisation of policy goals in the area
of road safety for the years 2000

and 2010. As part of this project,
SWOV drew up a road safety impact
assessment for the road network in
the Westland region. The Westland
region is that part of Holland south
of The Hague. The study was financed
by the Dutch Province of South
Holland and subsidised by the
Association of Dutch Insurers.

The aim of thiy study was to
calculatc the safety effects and costs
for three different scenarios in the
year 2010. Thevse scenarios arg a
reference scenario, as well as three
sustainably safe scenarios known as
the max, min and mix scenarios,

The last one 1s based on the min
scenario, adding three new road
sections. A functional classification
of roads was developed for each of
the scenarios.

Outcomes
The differences between the out -
comes of the three sustainably safe
scenarios were not very great.
For all scenarios, the traffic on most
of the roads appea red (o increase
considerably in relationship to the
1993 situation. Traffic flow decreascd

Result of in vestments na bly saf e sy
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Janssen 1s 52 years old - Since 1972, after

he completed his study Civil Engineering

at the Delit University of Technology, he is
employed by SWOV

The research projects he 1s involved

in, are the field of road infrasuclure.

especially the categorisation of roads and

road safety measures . Since 1991 he 1s

research manager of the department
Technical Sciences

on some roads, depending on the
chosen scenario. The only scenario
yielding results sufficient to mect
the criteria set by the policy goals
(40°% fewer injuries than in 1986)
was the max scenario.This scenario
was estimated to yicld 42°% fewer
casualtiey as a dircet result of making
modifications in the infiastructure,
The min scenario would yield 32%
fewer casualties, whilc the mix
scenario would yield 38°% fewer
casualties when comparcd with the
1986 situation. In comparison to
the trend scenario (536 casualtics
annually), traftic haza rds would be
almost or largely cul in half.

Mix scenario most cost

effective
The costs accompanying the three
sustainably safe measurcs were
estimated by the regional road
authorities to be 365 milhon guilders
forthe max scenano and 285 million
guilders for both ol the other
seenarios, oxcludine the costs lor
constructing the three new road
sections mcluded in the mix seenario
When the reduction in the numbers
ol casualtics wasweighed aganst
the ivistment costs. 1t appearcd that
the mix seenario would be the most
cost cllectng.
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Sustainably safe rraffic system and
accessibility: a pilot project for the
Central Netherlands

This study which was carried out
with a Dutch firm of consulting
engineers, DHV Environment and
Infrastructure compares two kinds of
road networks for the same region:
one network developed in the tradi-
tional manner and another network
satisfying the basic conditions for a
sustainably safe road traffic system.
The comparison deals with issues such
as road safety, accessibility. traffic
flow, and various environmental
aspects such as noise and the
emission of harmful substances.
The reason for this comparison can
be found in the sometimes uttered
hypothesis that a sustainably safe
network can have adverse effects
on accessibility, on traffic flow and
could have detrimental environ-
mental effects.

To assess the quality of the two
network versions, calculations were
made using a traffic forecasting
model. Such a model produces traffic
flow data and speeds per road
section. The data generated was used
to score the two networks according
to a number of criteria.

Results
The overall results showed no
adverse effects on mobility or
accessibility, and for some aspects,
the effects were actually positive.

When using a sustainably safe
design for the network, road safety
is considerably enhanced.

The minimum gain is nearly 5%,
The term minimum is used because
only the effect of the differencesin
traffic distribution over the network
was examined, and not the effects of
a sustainably safe design. It has
already been estimated that with the
complete package of sustainably safe
measures, a reduction of 60 to 80%
in the number of casualties can be
attained in the long run.

Accessibility was measured in
two ways. The number of vehicle
hours driven was examined;
combined with the number of vehicle
kilometres, this gives an indication
of the overall traffic speed on road
sections. Furthermore, the number
of vehicle hours lost at junctions was
examined; this gave an idea of the
traffic flow at junctions.

The number of vehicle hours
driven was somewhat higher in the
sustainably safe version. This can be
explained by the fact that the number
of vehicle kilometres driven in this
version is slightly higher. The number
of vehicle hours lost at junctions was
lower in the sustainably sale version.
This was caused mainly by the
beneficial effect of the roundabouts
on traffic flow at the junctions
between the access roads.

As far as noise was concerned.
no quantitative data relating to the
number of homes adversely affected
by noise was obtained. Maps indicate
where the noise levels increase or
decrease by more than 3 dB(A).
From this it appears that extra
attention should be given to atcess

roads inside urban areas.

The harmful effects on air quality
wcre Gleulated using three pata-
meters: fuel consumplion, nitrogen
oxidcs emissions and CO > emissions.
The differences between the two
versions were marginal.

Functional requirements for
the categorisation of roads

A first step towards the development
of guidelines for a categarisation of
sustainably safe roads

S§.T.M.C. Janssen.
R-97-34. 30 pp. D1I. 17,50.
(In Dutch)

Testing the sustainability of
the road network in West Zeeland
Flanders

A. Dijkstra, P.C. Noordzij
& C.M. Gundy.

R-97-29. 83 pp. DIl. 35,-.
(in Dutch)

Implementing Sustainably Safe
Measures in the Westland Region

A study into the approach, costs and
safety effects of a sustainably safe
Infrastructure for three scenarios

R-97-46.129 pp. DI/ . 65 .-,
(in Dutch)

Sustainably safe traftic system and
accessibility.” a pilot project for the
Central Netherlands

Final report

F. Poppe .
R-97-40.46 pp. DIl. 40.-.
(in Dutch)
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New list of SWOV Publications available

The SWOV Public Relations Department has
made a new hst of the publiications which are

articles published in 1985 1997 The number
of the publication 1s R 98 2 The price is

Dfl .22 50 If you want to receive a copy of
this list .please send a letter or telefax to

Sandra Rietveld and ask for an order f &rm
We also have a ' of all 1997 publications .
including the ones wnitten in Dutch

its number s R 98 3 and it costs Dil .17 50

written in Enghsh .German or French
The Ist contains titles of reports .papers and
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A sustainably safe traffic and

15

transport system: déja-vu in urban planning?

The question of how to reconcile
urban development with traffic
structure, traffic flows and transport
modes is by no means a new one.
The trends in thinking on the subject,
varying from traffic free through
reduced traffic to everything out of
the way for the car, still fail to
converge towards any ideal or
optimal situation-Various concepts
have been propounded and perhaps
even adopted for a period-

They then disappear only to
reappcar - sometimes years later -
possibly in modified form.

One example would be the urban
underground railway Thirty years ago
this wa Sconsidered unacceptable 1n
the N @herlands because of the
large-scale demolition of residential
property, now 1t would seem that the
id ea iy once again viable.

Mistakes of the past

a'e repeated
Whether there is any sort of collective
ltarning process lor the trends
described here would seem very
doubtful The mistak € of the past
dre repedted at every noew emergence
-consider the current planning trend
to give residential streets the original
old fashioned look .with tong straight
roads and cars parked on both sides.

That this particular design leads
to diminish ed road sifety has been
proven by many studr & conduacd in
the days bofore the intreduction of
the Dutch woonorf en the 30kmh
sonus.A numberol mmon points

This paper deals with the question of how to reconcile urban development

with traffic structure, traffic flows and transport modes. A distinction is

drawn between the so-called pan-urban projects and those within individual

residential areas. A sketch of developments and trends Is given, designed to

examine whether the knowledge and insight attained in days gone by is

being applied, whether the urban traffic system can ever be controlled in all

its facets and if pan-urban concepts have a chance of success anyway.

It is examined how these concepts relate to the most modern of the

pan-urban concepts: the sustainably safe traffic and transport system.

link the various designs and
structures.

Firstly, they are mostly confined
in their concept to fulfilling one or
two purposes or aims, (such as the
accessibility of the inner city or the
liveability, i.e. amenity of an area).

Secondly, they come into
existence only with the greatest of
difficulty (given the resistance of
those they affect).

Thirdly, they disappear,
sometimes after but a short time.

An example would be the residential
area scheme which was attempted

in the Dutch borough of Rijswijk,
(with the help of millions of guildery
of go Yernment subsidies), and which
disappeared only fifteen years later
when the area was returned to its
previous layout.

The town as a laboratory
At the town and city level, urban
dcvdopment and traffic planning
involives using the town as a
permanent labordtory, in which
th or etical considerations concerning
the optimum traffic structure are
given little chdnce, or serve merely
as'a background, in order that a
common thread through practice
and policy be mdintained - There are
towns which, in executing their
traffic policy (or at lcast a part of 1t) .
manage o maintain that common
thread for ye ars-However .the thread
15 thin and its strength seems to
depe nd entirely upon the individualy
charged with the e Xceution of the

policy. Of course, it is the urban local
authority whose responsibility it is to
give form and substance to the traffic
policy but whether the powers that
be will ever emerge from the
laboratory stage remains to be seen.
National government attempts
to influence traffic policy at local
level by subsidising projects and by
promoting the exchange of know-
ledge and expertise. This influence
has either a very rigid form, (as in
the Rijswijk case, where the residents

A t z e
Dijkstra is 43 years old. He studied
Civil Engineering at the Delft University
of Technology. As from 1983 he was
researcher at SWOV, commissioned with
mainly infrastructural projects. From 1992
till 1996 he worked as a researcher at the
OTB Research Institute for Policy Sciences
and Technology of the Delft University of
Technology
Since 1996 he works for SWOV again
as a project manager and he i1s working on
the following subjects : bicycle facihties .
sustainably safe traffic and transport
system .roads in rural areas, main roads
In urban areas, and traffic calming -
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had the residential area
scheme foist upon them),
or a much too loose form.
as in the case of a
subsidised plan for a new
residential estate betweéen
Utrecht and VI euten-

De Meern, which wasreplaced by
the local authority with a plan which,
from the point of view of traffic aims,
was exactly the opposite.

Compromises
An urban traffic system unites many
functions and must score on many
points in order to fulfil the overall
set requirements. A system which
scores well on one point will
probably score badly on another.
For example.a tunnel for cychsts may
scorc well on road safety but will
score rather badly on social safety.

The traffic system of an urban
area remains a framework of
compromises and sub-standard
solutions. Il one aspect is placed to
the fore and an attempt is made to
have this aspect reflected in all the
different functions, the character of
the whole framework is adversely
affected. The trick is to find the right
combination of aspects and [unctions
for each situation. Thismix iSnot
necessarily the most logical or

rational solution, nor is it the ideal
solution as derived from theory, but
1s the solution that will meet with
the lcast resistance.

Urban and pan-urban

projects
In this paper the author draws a
distinction between concepts which
are devised and executed across
complete urban areas (the so-called
pan-urban projects) and those within
individual residential areas.

Urban development projects are
usually confined to the latter,
residential arca, level.

Modifications to the traffic structure
are more often than not of a pan-
urban nature, because traffic is not
confined to one small area of a city,
but tends to diverge across the whole
road network.

Next, a sketch of developments
and trends is presented from
influential books and reports dating
from the early post-war years (or in
some cases even earlier). This review

of the old masters is designed to
examine whether
- the knowledge and insight attaincd
in days gone by is being applied;
= theurban traffic system can ever
be contiolled in all its facets;
- pan-urban concepts have a
chance of success anyway.
This sketch does not pretend to be
complete. It does, however.give a
good picture of the most important
developments. It is also examined
how these concepts relate to the most
modern of the pan-urban concepts:
the sustainably safe traffic and
transport system. A question 1o be
raised here is whether this concept
in fact introduces anything new.
Using a fully worked-through
example, the possible application of
old knowledge to this latest concept
is shown.

A suslainably safe traffic and

fransport system:
déja-vu in urban planning?

Contribution to the conference
‘Traffic safety on two continents’.
Lisbon, Portugal September 22-24.
1997

Alze Dijkstra.
D-97-12.20 pp. Dfl. 15,-.
(in English)

4th

World Conference

on Injury Prevention and Control

Building partnerships for safely promotion and injury prevention

The fourth World Conference @ Injury Prevention andControl
w il stress the nee dfo Tbuilding an international community for
inj Uy con'fol man &ement and for sharing rich experiences in
the different countries and regions all over the worid.

It will encompass a rich variety of knowledge and experience

In the vanous sectors concerned, such as -

- control of road traffic injury;

- safety at work,’

- home and k kure safety".

- prevention of sports injury;

- prevention of hterpersonal and self-inflicted viole ree.

Itwill pinpoint the divergences as well as the Smilar tes in these
sectors in the respect've regions of the glob € h terms of the need

for control programmes, the approach in injury control .the tech-

n Ques applied and achievements made in closing he gap between
resea th and intervention. The conference is an initative of the
World Health Organisation and its Colia rating Centres for Safety
Promotion and hjury Control.

The c thtact address for information is :
P.O .Box 158

6501 BN Nymegen . The Netherlands
Teleph 0ne: 431 243234471

Telefac: +31 243601159
E-mal: reg fowoco nw@prompt.nl
Webs te: http //www.consafe.nl/conference
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How to order SWOV Publications

"""_-’SWOV carries out research concerning
road safety. Our main client is the Dutch
Ministry of Transport. Therefore, most
SWOV reports are written in Dutch.
in these reports , normally an Englsh
summary is incorporated. Sometimes

Public Relations Department of SWOV.
The prece of each report (in Dutch gu lders)

workshops and seminars and contribute to
international journals. These contributions
are normally written in English, sometimes 1s mentioned h this magazine, as well as
in German or French. Some of those are

published by SWOV. In this magazine the

newly published reports are mentioned and

the language in whch the report is written.
Reports can be paid by credit card.

For bank transfers we will charge an extra
Dfi. 15,- per transfer. After SWOV has
received your payment, the reports will

however when research is carried out for
the EU or other inter rat bna | bodies reports
are written in English SWOV researchers

a summary of the contents is given.

The complete reports can be obtained by
asking for a SWOQV order form, completing
it and sending it to Sandra Rietveld of the

be sent to you by mail.
ako partic pate n nternationalconferences,

SWOV REPORTS

e ——
IN BRIEF

Review of modellng ofroad

road safety programmmes and other
casualties in the Netherlands fety’ prog

socio-economic factors to road
casualty trendy in the Netherlands.
especially aftereach of the years
2000 and 2010 since the Dutch
govcrnment hay plany for
substantial reductions i road
casualties over the periods leachn ¢
up to these years-

Max Cameron (Monash Uni'Versity
Accident Research Centfe. Australia).
D-97-18. 31 pp- Dfl- 17.50.

(in English)

The SWOV Institutc for Road Safety
Research in the Netherlands invited
Max Cameron of the Monash
University in Australia to undertake -
a review of cxisting and potential
new activities at SWOV aimed at
modelling time-series of road
casualties (decaths and injuries) and
casualty accidents. The review covers
the following areas"

= Macroscapic models of traffic and

Recommendations for further work
by SWOV. During the review a
number of directions of profitable
rescarch are commenced, but
tempered by the availability' of data,
especially in the arca of explanatory’
models- Recommendations for
continnatton of this research,

ol the accidents entails overturning,
a great number ol thesc involving
articulated lorties. In the United
States, overturning occurs in 4 to 9%
of all accidents involving lorrics
(including acerdents with only
malcrial damage). Overturning occurs

traffic safety. Recent work at SWOV
has attempted to apply the general
models to disaggregated sub-groups
of total road casualties in the

or other potentially profitable
directions, are included in the
re View”

also m one third of singlc vehiclc
accidents with lorries, and in 15% of
the fatal accidents with lorries.
Overturning is' a contributing lactor

Netherlands. Current work is
experimenting with structi al state

1 60 % of the fatalitits resulting
from accidents involving lorries.
The literature reporting the

Overturning by lorries

A review of the literature, sub Sidised

i N o 1) (4
space models for traffic growth and by the Assoclation of Dutch Insufers

casualty risk per kilometre in cach JPM Tromp mechani €l reasons lor the over-
sub-group. with a view 1o combiming  R9730 31 pp-Dfl (20~ turning ol lorrics shows that most of
thase into a compehensive toral (tn Dutch) these cases mvolve lorries with a

maodel of the sitwation.

- FEaplanatory' maodels of road
casualty trends. The macrostopic
mod ¢ls wsed by SWOV to datc,
do not offer much explanation for
trends i road casualties, apart from
the connibution of naffic growth.
it 1s considered that SWOV should
be i a positton to explan the
rclanve contributton of the varous

This study looks how often lorries
overturn, what the causes for this arc.
and what mcasures can be taken to
prevent overturning The rescarch iy
based prinaipally on literature from
Wustern Europe and the USA.

In Europe, overturning occurs in
3% 10 10% of all acerdents imvolving
lorrics- In the transport ol hazardous
substances.approxmmat ¢y one third

high centre ol gravity (when fully
loaded) which then citha take
curves at high speeds or mustswerve
suddenly Problems also increase 11 a
vehicle iy articulated. has a large wind
surlac ¢ and has an inadcguately
tuncd brake system-

The measures that can be taken
to prevent the overturning of lorries
or that proteet the driver incdsd' ol an



accident, can be described as follows:

- impose a limitation on traffic
during times when gusts of winds
are higher than 17 to 20 m/s;

- indicate a safe speed at which lor1y
drivers can take curves;

- install automatic three point type
seat belts in lorries, with afl
anchorages located on the seat;

- create a minimal survival space for

the lorry driver by building sturdier

cabs which are designed 1o protect
the driver in case of overturning;

- introduce valves and other similar
devices within the encasement of the
tank lorries (to prevent the outflow
of hazardous substances in case of
accidents);

- provide lorries with hoist points or
crane hooks to simplify salvaging
operations following overturning;

- use premium differentiation and
compulsory excess to stimulate
hauliers to use vehicles less
susceptible to overturning;

- vehicles susceptible to overturning
could possibly be excluded from
insurance coverage during high
winds.

Use of safety devices in 1997

Seat belts, children restraint systems
and head rests in passenger cars and
seat belts in Vans

JAG Mulder

R-97-32. 140 pp Dfl. 40.-.

(in Dutch)

Since 1968, SWOV [requently
conducts surveys on the presence
and use of seat belts. Oveér the y€ars
these surveyswere extended to the
use of seat belts on the back seats.
to children restraint systems and to
the proper adjustment of the head
rests-The 1997 study mcorporates a
new clement- the presen< and use
of seat belt by drivers and front scat
passengers of vans. Seat belt wearing
1s for this group is compulsory since
1992 . Data were gathered in actual
traffic by observations at traffic
lights on several types of roads on
one hand and by sctting up an
inquiry 1nto a part of the observed
drivers and passcngers.

The study showed that 70% of
the drivers and 75°% of the front seat
passengers in the Netherlands is
wearing the seat belt.

These percentages did not actually
change for the last couple of years.
The use of seat belts by back seat
passengers has raised considerably.
About 41% is wearing a seat belt.
This is more than shortly after the
introduction of the seat belt law for
back seat passengers in 1992, At that
time less than 30 % was wearing a
seat belt in the back of the car.

The use of seat belts by drivers
of vans is still a problem: if there 1s a
seat belt in the car, only 42% of the
drivers is wearing it. The use of
children restraint systems is high
(about 95%) and has even increased
to a certain extent. The proper use of
head rests is worsening.

SWOV has rccommended again
to use a combination of information
and enforc€ment campaigns to make
the public realise thit the proper use
of seat belts iSin favour of their own
safety. It is calculated that some 60 of
the annual | .180 road deaths in 1996
could still have been alive if 90% of
the drivers and passengers in the
Netherlands would have been
wearing their seat belt.

Safety effects of in-car
telematics: a checklist

Determ ining possible adverse effects

of telematicsystems on the driving task
T- Heijer.

R9743 20pp Dfl - 15.-

(i English)

The overall aim of this rescarch iy to
provide policy makers witha wcll-
base d tool to assess the saf ety cffects
of exsting ind new telematic
systems inroad vehicles The project
must result ina set of guidclines and
me thods to ide ntify pote ntial saf ety

hazards that single or multiple

applicationsof these ATT systems

may produce. The safety effects of
single Advanced Transport Telematics

(ATT) systems, also called ITS

(Intelligent Trans portation Systems)

have been investigated in a number

of theoretical studies and a Series of
experiments,

The general setup of this project
contains the following stages:

- A checklist is defined that
summariSey available knowledge
on known safety ¢ffects and
diagnoses which pait or function
of a given ITS device nay prove
unsafe or doubiful.

- The clefinition of standard

procedures for laboratory tesiing

to produce a verdict on the ITS

device or parts of the device for
vhch the checklist wasin onclusive.

The third step deternunes if and

what modifications of the ITS

application will be necessary'

However, the overall results of the

project so far show that existing

knowledge still only provides

fragmented knowledge and not a

clear, comprchensive picture.

Therefore, as long as this situation

remains, the second step of the

scheme (laboratory testing) should b

complemented by another possible

tosting method. full ficld testing.

A first concept of the checklist
was introduced . Thiy checklist mainly’
considers overload and underload as
sources f possible adverse cltects
ol ITS and also the possible cffects
ol interference of two systems that
operite simultaneously -

An attempt was made to
reorder this cheeklist according to
the aspects of visual.mental and
physical task load and also to
as‘emble basic matenal neeessary to
extend the cheekhst with aspects of
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counterproductive behavioural

adaptation. To that end, an expert

meeting was organised to obtain
directives on which way to go with
counterproductive behavioural
adaptation -The results of this meeting
were twofold:

- a structiuring matrix, based upon
characteristics of ITS applications
and characteristics of the traffic
environment:

- a list of psychological mechamisms
relevant to behavioural adaptation.

Subsequently.it has been attempted

to interpret relations between the

items of the latter list with the aid of

a general model: the mod d of

situation awarcness. According Lo

this model it is concluded that
schemata (models of the relation
between surrounding phenomena),
scripts (‘automated’ sequences of
actions) and the ways these are
generated or changed, play an
important role in behavioural
adaptation. The paper concludes
with a recommendation for a three-
step procedur ¢ to obtain a checkhist
on counterprodu Clive behavioural
adaptation:

analyscthe contents of scherara

and scripts and deternine common

characteristi o;

determme which characteristics are

indispensable for safe driving

bhahaviowry

- detamine which of the chara c-
teristi es may be influenced by ITS
appireations and i which way'.

.

The safety of lightmotorscooters

PC. Noordzif-
R9747 14pp DI 15.-
(tn Dutch)

This report cxamines how the safety
ol motor scooleis can be cstimated
and considers which conditions
should be placed on the use of motor
scooters in terms ol safety.

The Nctherlands is maintaining
the Eurspean guiddline for a driving
licence in whi ¢h no distinction is made
between motore feles or scoolters.

This guideline does howenser. offer the

o
SOV agSEARCHA

possibility of introducing a eparate
driving license for light motorcydes
for persons 16 years ol age and older.
Every country can determine whether
it will permit the driving of a light
motorcycle with a car driving license
and whether additional limitations
may be imposed.

Based on the literature and the
experiences gained in other countries.
letting people under the age of
eighteen drive light motorcycles
and lor motor scooters is concluded
as being undesirable. Those with 1
licence to drive a car should take an
additional course in riding a light
motorcycle or scooter and to gain
experience in riding these light
motorcycles and scooters.

An example of econom e costs
and benefits resulting from
damage-prevention measures

Calculations of costs and benefits of
safety measures as part of a damage-
prevention policy of compan ks engaged
in the road transport of freight
J.E. Lindeijer, S.A.Rienstra & P. Rietveld
R9742. 84 pp-DIfl 25.-
(in Dutch)
SWOV carried out a study into
likely damage prevention measures
being taken in the haulage industry.
The study was based on intcrviews,
a survey, a literaturc sear ¢h and an
accident analysis. 1t was found out
that il was not possible to make
standard calculations of the economic
costs and benefits of likely measurey
which can be deemed representative
for all the companies in this sector.
The costs and benefits appedr to
betoo dependent on specific

8
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business chara @eristics such as the
type'of tran sport, sort of cargo,
company culture, si7e of the
compadny, avatlability of a company’s
own haulier or carrier, willingness of
the management to carry out an
Active damage-prevention policy,
number of damages, and markct
volume. This study was therefore
confined to the elaboration of
example calculations for certain
ideally typical companies of various
sizes and with various assumed
company cultures that then resulted
in working out a method of
calculating costs and benefits

Based on these examples the
following general conclusions were
drawn to the useful effect produced
by the measures:

- larger companies in particular
could still gain large economic
benefits by implementing and active
damage prevention policy
Thivwould also result in a reduction
of loiries involved in accidents,

a benefit which would also improve
road safety in general;

additonal benefits to nad ¢ and
indu ry rcsulting from an aciive
damagc-prevennon polic)' could be:
- a more plcasant working

atmasphere at the company,

this could lead 1o greater
mvolvement and mouvation and
low ¢i rate of absent tersm,

- an improvement in the company's
image,

- a dctrease’in the number o f
wmijury and fatal acddeniy
invohing lorries;

- a savings on maintenan €¢ N
(e.g. tire wear);

“ a savings on fuel.

Perception of motorcycles

A [ terature search

PC Noordziy

R-97-48 - 18 pp - DIl - 17,50
(n Dutch)

This report provides results of a
literature search into the perception
of motorcycles. The literature
concerns accidents as well as field
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thedaytime.,
Rewgnising them
at mght can be
improved il the
motorcycle is
equipp ed with
retroflecting
material that
emphasises the

testsand lab tes s. Thi Sinf Ormati On

provides suffici¢nt indications to
show that perceiving motorcycles
is more difficult than perceiving cars.
The impression also exists that the
failure to perceive motorcycles is
partially due to the fact that motorists
attach little importance to the
(possible) presence of motorcycles.
The daytime vistbility of motor-
cycles can be improved by the use of
lighting, but there is still a small group
of motorcyclists who are not yet doing

this. Other possibilities for making
motorcycles more conspicuous are

limited- Recognising a motorcycle as

being a motorcycle from a short

distance away is no problem during
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contour of the
mot Ofcicle. It 15 recomme nded
that when developing plans for
providing motorcyclists and
motorists with information (on how
to improve the perception of motor-
cYcleS), account iStaken of the
possibility for uSing y€llow light for
better recognition of the motorcycle
(during the day and at night)-
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Literature search 'nto vehicle
safety barriers at the H4 level

A literature search into safety barriers
tested at the H4 level ta the first and
second standards of the prEN 1317
W.H M. van de Pol.

R-97-49. 80 pp. DII. 25, -

(in Dutch)

The Civil Engineering Division of
the Department of Public Works has
made a design for a new t Ype of
safety barrier. This barrier was
specially designed for very heavy
vehicles. SWOV was asked to make
an inventory of the literature of full-
scale tusts at the H4 level. This mean$
collisions with the barrier at a speed
of 65 km’h with heavy vehicles such
as lorries and articulated lorries
with a mass of 30 or 38 tons and with
a passcnger car of 900 kg at a Specd
of 100 km .

Not many fullscale testsat the
H4 level have yet been carried out
according to the first and second
standards of the prEN 1317. For this
reason, only a few H4 tests ar¢
mentioned 1n the hterature.
In addition to thesc H4 tusts. the
literature also mentions [ull -scale
tests that have been carried out with
heavy vehicles which do not
specifically mect the critera for the
H4 level These tests deviate from
the H4 tests histed in the first and

93
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second standards of the prEN 1317
in that they involve vehicles with a
different mass and a somewhat
ditterent collision speed and/or
collision angle. In spite of the fact
that these tests are somewhat unlike
those at the H4 level, they are
included here to supplement the
limited number of tests at H4 level
found in the literature. For inclusion,
however, the collision energy had to
be of the same level.

From the rescarch, the following
conclusions were drawn:

- Heavy vehicle safety barriers can
be made of cither steel or concrete.
Examples of constructions made
of both these materials were found
that satisfy the desircd H4 level.

- Fora fixed construction, concrete
is to be preferred over material for
small widths.

- Formore rigid constructions, steel

is to be preferred over marerial for

grearer widths.

The available heavy vehicle safety

barriers are higher than current

constructions. Vehicle safety barriers
with a height of about 1.3 metres
appeai’ to piovide good results'

With a height of about 1.0 merre,

vehicle roll-overs (overturning)

still occur:

Constructions that are 1.3 merres

and taller have a positive effect on

arresting cargoes.

- The damage suffcred from collisions

mvolving a steel construction
cippears to be much greater than
damage suffered from collisions
imvolving concrcte safery barridrs

* The available vehi¢le safety barvicry
intended for embankinenty differ
from those for biidgey and
viaducts. The safety barriciy for
embankm énts are not as massive in
design s those for bridges because
i the case of embankments there s
a greater room for deflcction.

- It appears possible that the ASI
valuey for passenger cary during a
collision with a heavy vehile vafery
barrier are below the hig he st
pernured value of 14



