
ROAD SAFETY RESEARCH 

PROC; RE SS IN 

implementing 
sustainaBle safet~ 

THE NUMBER OF TRAFFIC CASUALTIES DECREASED STEADILY IN THE 

NETHERLANDS DURING THE 19705 AND THE FIRST HALF OF THE 19805. 

HOWEVER, THIS PROGRESS APPEARED TO DECELERATE DURING THE SECOND 

HALF OF THE EIGHTIES. IN ORDER TO STIMULATE ROAD SAFETY ONCE AGAIN 

AND TO MAKE IT FEASIBLE TO AnAIN THE NATIONAL ROAD SAFETY TARGET 

(50% FEWER FATALITIES AND 40% FEWER INJURIES BY 2010 AS COMPARED 

TO 1986), SWOV DEVELOPED THE CONCEPT OF "SUSTAINABLE SAFETY" EARLY 

IN THE 19905. 

A sustainably safe traffic system is 

characterised by functionality. 

homogeneity and predictability. In 

December 1997. the Dutch Minister of 

Transport and Public Works and the 

national. regional and local road 

authorities signed an agreement to start 

implementing these sustainable safety 

principles in the form of a start-up 

programme (see also Research Activities 

8, October 1997). This start-up 

programme specified the measures to 

be taken between 1998 and 2002. 

(continues on page 2) 
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Now.Just over two years after signing 

the agreemen ~ implementation is well 

u rlder way. 

DescrIption ofthe start-up programme 

and what has been accompl1shed so far 

The set of measures to be taken wi thin 

the framework of the start-up 

agreement includes several ac ~vities. 

Firstly. each road authority (at every 

level) is being required to reclassify 

Its roads according to the three 

sustainable safety categories (through

roads. distributor roads. access roads) 

and to cO-Ordinate this new 

classification with neighbouring road 

author it ies. Currently. the vast majority 

of road authorities have devised a 

class if ICat ICh 'i::heme compatible with 

the susta inable safety principles. 

Other ~p q.tant measures to be taken 

as part of the start-up programme are: 

- Increas ing the number and length of 

the 30 km!), zones in residential areas 

by at lea ~ 12.000 km (i e. by up to 50% 

of the future 30 km/h zones) and 

increasing the length of 60 km/h 

zones in rural areas by at least 3.000 

km (i .e. by 7% of the future 60 km/h 

zones). This includes taking 

infrastructural measures to support 

the 30 km/h or 60 km/h speed limits 

at the most hazardous locations. The 

Minis try of Transport and Public Works 

had made funds available to support 

the authorities' activities In th OS regard. 

and claims made for these funds now 

indicate that road authorities have 

made a great deal of progres Sin their 

plans to realise many of these zones. 

- Making non-priority junctions on 

through-roads and distributor roads 

into priority junctions. 

- Moving mopeds from the cycle paths 

to the carriageway was realised on 15 

December 1999. 

- Developing and making available an 

instrument to conduct road safety 

audits. By now. a preliminary safety 

audit protocol is available and 

activities are under way to encourage 

its use by individual road authorities 

and road designers. 

- Emphasising the need for more 

intensive pol ice enforcement, since the 

star tup measures alone will not lead 

to a completely sustainably safe traffic 

system. Issue 12 of Research Activities 

(October 1999) describes the approach 

tha thas been taken in this regard in 

various regions in the Netherlands. 

- Emphasising education. communication 

and information as important aspects. 

This is being done to ensure that 

measures are acceptable for users 

and to prepare road users for their 

participation in traffic in order to 

realise the potential safety benefits 

associated with a sustainably safe 

t ra ffic system. 

Revising road design guidelines 

Sustainable safety principles have major 

consequences for the design of roads. As 

part 0 fan ongoing process. study groups 

composed of experts from all parts of 

the Ne therlands have been wo Iking on 

interpreting theoretical principles into 

practical design requirements. Currently, 

the existing design guidelines for roads 

outside built-up areas are being revised 

to reflect and include the sustainable 

safety requirements. The revised 

guidelines are expected to be available 

in 2001. 
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Th e next step 

It IS clear t hat these start-up measures 

are only t he very firs tstep in achieVing a 

full ,cale s us tainabtt safe traffic system 

There w'III s till be a long way to go after 

2002. so discussions are currently being 

held in regard to how to proceed. 

Organisa ~onal and financial factors 

have to be weighed against technical 

factors to ensure a balance between 

practicali 0/, feasibility, acceptability and 

the targeted safety benefits. Plans for 

Stage 11 will have to be ready before the 

summer of 2000 and agreed upon by all 

parties involved. 

SWOV's standpoint 

SWOV believes t hat to realise the full 

potent ial of a sustainably safe traffic 

system it will be essential that plans for 

Stage 11 cover the full range of measures 

to be taken: infrastructural measures 

that are supported by both educational 

measures as well as targeted, 

safety-related enforcement. First of al/, 

these plans should include further 

extensions of the 30 km/h and 60 km/h 

zones. Second. they must include the 



development of an I'mplementatlon 

programme aimed at through roads and 

distributor roads .The sustainable safety 

principles will have to be Interpreted 

into design gUidelines that cover all road 

categories. both Inside and outSide 

bUilt-up areas. SWOV considers road 

safety audits and/or a "sustainable 

safety test" to be valuable instruments 

for checking the proper. safe use of the 

guidelines during the planning stages of 

infrastructure projects. Furthermore. 

there is the matter of speed 

management: the fact that motorists 

drive at inappropriate speeds is still a 

major contributing factor to road 

accidents. For this reason. SWOV believes 

that speed management - including 

speed enforcement - needs to be an 

integral part of the plans for Stage 11 and 

that those responsible for enforcement 

should be invited to become included In 

the agreements being made for Stage 11 · 

Developing a sustainably safe traffic 

system should not be done in a vacuum 

but should be done as part of the overall 

planning for investing in the quality of 

the Dutch road infrastructure and 

should be an integrated part of deciSion 

making in this field. The National TraffiC 

and Transportation Plan and the Fifth 

Policy Memorandum on Physical 

Planning now being developed cffer a 

good framework for realising th''S type 

of I'ntegrat iQ,. Since the imp ~mentatlon 

of such a far-reach ing vision needs the 

full support Cf Dutch society. t Is 

tnportant t ocreate such support and 

to achieve a high profile of road !9fety 

for a long period of time . 



Ten most cost-effective 
safety measures 

for lorries 

registering accident data was also 

shown to help prevent many accidents 

(and thus to spare many casualties) by 

positively affecting driver behaviour. The 

systematic introduction of closed and 

open side-protection on lorries (which 

are not currently legally required for all 

lorries). was also shown to be cost

effective. 

IN NOVEMBER 1999, AND IN A REACTION TO THE COMPLETED SWOV REPORT 

ENTITLED "THE SAFETY OF LORRIES" (R-99-31), THE DUTCH MINISTER OF 

TRANSPORT AND PUBLIC WORKS POINTED OUT THE IMPORTANCE OF SPECIAL 

SAFETY MEASURES AND PROVISIONS FOR LORRIES. THE MINISTER 

ANNOUNCED THAT HER MINISTRY WAS PLANNING TO PROVIDE LORRY 

OWNERS WITH A SUBSIDY TO INSTALL AN IMPROVED REAR-VIEW 

SURVEILLANCE SYSTEM (THE "BLIND SPOT MIRROR") ON THEIR VEHICLE. 

MAKING THIS IMPROVEMENT IS ONE OF THE TEN MOST COST-EFFECTIVE 

MEASURES DESCRIBED IN THE SWOV REPORT. 

SWOV's standpoint 

SWOV wants to point out the important 

difference between the cost

effectiveness (the reduction of 

casualties for each guilder invested) of a 

measure and the actual impact of a 

measure in terms of the numbers of 

road deaths. This actual impact IS 

important in order to determine the 

degree to which all the intended 

measures. if taken together. would lead 

to achieving a certain objective. If the 

use of a black-box system. improving the 

field of view. and introducing side

protection on all lorries. would be 

measures taken together. reaching the 

objective of the traffic safety policy 

could also be expected for lorries. 

Without additional policy being set. 

however. achieving the objectives for the 

year 2010 (25% fewer road deaths than 

in 2000. i.e .• 50% less than in 1986) 

seems unfeasible. 

TLN. the Dutch Transport Operators 

Association. commiSSioned SWOV to 

conduct a study into the ~fety of 

lorries. This study included measures 

aimed at improving the road safety of 

freight traffic .The study considered 

measures that might be taken with 

distr'lbution veh'tles as we I as measures 

that might be taken for all lorries. 

Distribution vehicles were defined as 

lorries that tran sport goods inside built

up areas. Cost-effectiveness calculations 

were made of the measures in such a 

way that the advantages of a measure 

were expressed as a savings I'n terms of 

the number of casualties. 

Cost-effective measures 

Based on the calculations. the ten most 

cost-effective measures were 

determined (see box). The measures 

scoring highest were the 

encouragement of seat belt use among 

the occupants of lorries and. especially 

among distribution vehicles. the 

installing of the blind spot mirror (for a 

better view when making a right turn). 

The use of a black-box system for 

The ten most cost-effective measures for 
safer road freight traffic 
1 · Conduct an ilformation campaign aimed at lorry drivers with the purpose 

being to encourage the use of eXistIng seat belts · 

2. Install a blind spot mIrror on lornes used for dIstribution purposes inside 

bUilt tip areas · 

3 Introduce open sloe protection on lorries used for distribution purposes inside 

bUilt tip areas · 

4. Introduce seat belts In all lorries and encourage their use. 

5. Install a black box In aI/lorries. 

6. Instal/ a blind spot mirror on aI/lorries. 

7. Install blind spot cameras on lorries used for distribution purposes inside 

built-up areas. 

8. Introduce better underrun-protection on the rear of 25% of all lorries. 

9. Introduce closed side protection on lorries used for distribution purposes inside 

built-up areas. 

10. Introduce open SIde protection on all lorries. 
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THE AVERAGE MASS OF CARS IN THE DUTCH FLEET OF CARS HAS BEEN INCREASING STEADILY OVER THE LAST TWO 

DECADES. THIS CAR MASS, EXPRESSED AS KERB WEIGHT, INCREASED FROM AN AVERAGE OF 900 KG IN THE MID

EIGHTIES TO ALMOST 1000 KG IN THE LATE NINETIES. AT THIS TIME, THE AVERAGE NEW CAR MODEL ALREADY WEIGHS 

OVER 1100 KG. THIS TREND IS RAISING CONCERN ABOUT THE COMPATIBILITY OF THE CARS ON THE ROAD IN CASE OF 

POSSIBLE COLLISIONS BETWEEN THEM. 

Cars on the road differ widely in 

dimensions and mass. When a large, 

heavy car collides with a smaller, lighter 

car, the occupants of the small car 

generally suffer much more serious 

injury than that suffered by the 

occupants of the large car. When such a 

collision occurs, the cars are said to be 

incompatible. Compatibility can be 

defined as the capability of cars to 

protect their occupants in case of a 

crash while causing as little harm as 

possible to the occupants in the 

opponent cars. The degree of harm th at 

a car can cause to the occupants of the 

opponent car is known as its level of 

aggressiveness. Unfortunately, the 

characteristics of cars that provld eth ~r 

occupants with a high level of 

protection (e.g. stiff front ends) often 

lead to a high level of aggressiveness. 

Conversely, miniml ~ng harm to the 

occupants in opponent vehicles is 

difficult to accomplish without 

increasing the risk of harm to occupants 

in the car itself. 

Collision compatibility studies 

The problems associated with collision 

incompatibility and varying levels of 

aggressivene % were recently studied 

within the framework ofthe EU project 

entitled "Improvement of crash 

compatibility between cars". Eight 

European research institutes and car 

manufacturers co·operated in this 

project in order to find ways to improve 

the collision compatibility of cars. 
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Accident analyses, collision tests, and 

mathematical modelling were included 

a; elements of the project. 

One of the SWOV activities completed 

with)n the framework of this project 

was an analysl'sof data of aCCIdent son 

Dutch roads and data Of the Dutch fleet 

of cars . In this SWOV analysis, accident 

data reported ~ police were correlated 

with vehicle characteristics as prov~ed 

by the Dutch National Veh tie 

Registration .Thls made It posslb le to 

determine the differences between car 

types with respect to both occu pant 

safety and level of aggressiveness. 

Results of the study clearly point out 

the tremendous effect of car mass on 

the outcome of a collision. This is also 

illustrated by the accompanying figu re. 

The bigger and heavier the car, the I e!i5 

seriously injured ts occupants will be 

while the more seriously injured the 

occupants of the cpponent car w'lI be. 

In this respect .the fact that the average 

mass of cars on the road will probably 

continue to increase I sa point of 

concern 

Recommended: new collision test 

Without improvements bel'ng made to 

ail vehicles. the problem of car 

incompatibility will only increase. ThiS 

may have serious consequences for 

safety, particularly the safety of 

occupants in smaller carS. I mprovements 

made to ca rs (even the smaller ones) in 

recent years have focu sed mainly on 

their capabilityto protect their own 

occupants in the event of colliSion. 

However. accident data shows that 

safety benefits can be markedly increased 

when a car's level of aggressiveness IS 

reduced as well. For thiS reason, a 

recommendation has been made to 

develop a collision test that not only 

assesses occupant safety, but a Iso 

looks explicitly at a car's level of 

aggressiveness as opposed to an ether car · 
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IHTEHTHRFflC worldwide exhibitions are the shortest route for 

direct contact with international and regional markets. 

From 11-14 April 2000 the world's largest trade faolr in the field 

of traffic and transport infrastructure IHTEHTHRFflC
II 

R"STEHOR" 2000 
will be held at the Amsterdam RAI International ExholbWlon Centre, 

Amsterdam, the Netherlands. 

From 12-14 September 2000 the second edition of the region's 

specialised exhibition and conference programme for the traffic and 

transport industries IHTEHTHRFFIC II lRTlH R"(HICR 2000 will take place 

at the Expo Centre Norte, Sao Paulo, Brazil. 

TH 

Exhibition Programme: 

Automation Public Transport 

Carpool Areas Road Construction 

Emergency Systems Road Maintenance 

Ice and Snow Detection Road Marking 

Et Road Gritting Street Furniture 

Infrastructure Management Systems Traffic and Control 

Innovative Transport Systems and Signalling Equipment 

Inspection Equipment and Systems Traffic Information Systems 

Parking Systems Traffic Planning and Urban Developmen tl 

Public lighting Vehicle Detection 

www.intertraffic.com 
Organization: 
Intertraffic 2000, C/O Amsterdam RAI. PoO. Box 77777. 1070 MS Amsterdam. the Netherlands 
telephone: +31 (0)20 549 12 12. telefax: +31 (0)20 646 44 69. e-mail: intertraffic@rai.nl 



Motivations behind the 

choice of driving speed and 

the impacts of enforcement 
RESEARCH INTO SPEED BEHAVIOUR ,SPEED MANAGEMENT AND GOVERNMEN T 

SPEED POLICY WAS RECENTLY CONDUCTED BY TEN EUROPEAN INSTITUTES ·THIS 

WAS ACCOMPLISHED AS PART OF THE MASTER PROJECT (MANAGING SPEEDS OF 

TRAFFIC ON EUROPEAN ROADS) SUBSIDISED BY THE EUROPEAN COMMISSION. 

THE PROJECT'S FINAL REPORT WAS ANNOUNCED RECENTLY AND CAN BE FOUND 

BY VISITING WEB SITE HTTP://WWW.VTT.FI/YKI/YKI6/MASTER/MASTER.HTM. 

SWOV CONTRIBUTED TO THIS PROJECT BY SUBMITTING LITERATURE STUDIES IN 

REGARD TO THE IMPACTS OF ENFORCEMENT ON SPEED BEHAVIOUR (SWOV 

REPORT 0-98-8) AND IMPORTANT MOTlVATIONS BEHIND THE CHOICE OF 

DRIVING SPEED (SWOV REPORT 0-98-10). 

An Important element in the study 

entitled "The effect of enforcement on 

speed behaviour" is the distinction 

between enforcement at certain 

locations or junctions as opposed to 

"general" enforcement on the road 

network. In cases of the first type of 

enforcement, warning road users 

before their speed is monitored was 

recommended since this will have a 

greater impact on speed behaviour 

and. therefore. on the level of safety 

at that specific location or junction . 

When enforcing speeds for an entire 

road network. the aim is to reduce the 

general speed throughout that area · 

Accomplishing this objective is better 

enhanced by providing a warning once 

the road user has passed the speed 

monitoring locat bn ("Your speed has 

been monitored 1. 

One of t he recommendat ions for makl'ng 

speed enforcement highly efficient wa s 

to modulate t he level of enforcement : 

begin with int ensive enforcement and 

then gradually reduce the enforcement 

level. The impact of the intensive 

enforcement on speed behaviour 

continues to have an effect even when 

the level of enforcement is reduced · 

Then. after a while. the level of 

enforcement can again be raised. etc · 

The study entitled "Speed and 

motivation" describes the variou s 

motivations road users have in regard 

to how fast they drive as well as to 

what they think about the speed dnven 

by others. These motivations have 

consequences for surveys included in 

attitude studies as well as for 

information campaigns about speed. 

An important observation in the report 

is that previously conducted attitude 

studies about speed often contained 

methodological mistakes and 

weaknesses. Correlation and regression 

techniques were often applied to the 

wrong data. thus making the 

interpretation of the results extremely 

difficult if not impossible. In addition. 

it was found that in the traditional 

approach. such important factors related 

t ospeed behaViour a sem et iQ1s and 

moods were undere !t \nated. 

Publications 
SWOV carries out research concerning 

road safety Most SWOV reports are 

written in Dutch. In these reports. 

normally an English summary is 

incorporated. which can be found on our 

website. Sometimes however when 

research IS carried out for the EU or 

other international bodies reports are 

written in English. SWOV researchers 

also participate in International 

conferences. workshops and seminars 

and contribute to international journals 

These contributions are normally 

written in English. sometimes in 

German or French. Some of those are 

published by SWOv. Reports can be 

obtained by asking for a SWOV order 

form. completing it. and send 'hg It to 

Sandra Rietveld.lnformation and 

Communication Department of SWOV · 

Order forms can also be found on our 

website. The price of each report In 

Dutch gUilders) is mentioned in the 

following list. as well as the language In 

which the report is wntten ·Reports can 

be paid by credit card ·For bank transfers. 

we will charge an extra Dfl 15. -per 

transfer. After swav has received your 

payment. the reports will be sent to you 

by mail. 

A trail to a safer country 

Conceptual approaches to road safety 

policy · 

Jan Mulder & Fred Wegman R '99-38E 

and R'99-38F '25 pp ·DfI17.50 (in English 

and French). 

Design of a questionnaire study among 

secondary school pupils 

Dr. PS M Levelt R '9934 26 pp Df117.50 

(in Dutch) 

A framework for traffic education 

An hventory of developments r Elated to 

traffiC educat bn at the secondary 

education level. 

DAM Tw ~ k&dr.P.B.M Levelt R'99 32 

47 pp Dfl 2250 (In Dutch) . 

( Continues on ba Ck page ) 
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The safety of lorries 

An accident and measures analysis comml'ssioned by the 

Dutch Transport Operators Association · 

LT.S van Kampen & C ('Schoon .R-99 -31. 106 pp .Dfl 35 '-

(in Dutch). 

Models for developments in traffic and road safety 

Recommendations for study I'n the Netherlands as a result of 

the European COST programme . 

S. Oppe . R '99 '29. 26 pp. Dfl 17.50 ('n Dutch). 

Inventory of'sustainably safe' projects 11 

Demonstrat''on and pilot projects re <0 rl.; idered in t erm 5 Cf 

newly acquI'red knowledge. 

T. Hummel & SJ M.C. Jans sen .R '99 '28 '36 pp. Dfl 20.-

(in Dutch). 

A speed measurement network to support road safety 

An over ~ew of developm ents t o date. 

Oel Hway-liem & R.M . van der Ko Q .R-g9 '27 61 pp. Dfl 25. -

(I'n Dutch). 

Dat a recorders in vehicles 

An exploration of uses in privat e transport . 

R. Roszbach .J. H eidst ra & PJ J w~ters. R'99 -26 .61 pp .Dfl 22.50 

(In Dut Ch) . 

Th e suitable size of residential areas 

A theQ'et ical study including a t est Cfthe theory by practical 

experl·ence . 

J .van Min nen. R-99-25. 52 pp .Dfl 22.50 (in Dutch) . 

AlCO hol consumption among professional drivers 

An inventory. 

J. Heidst ra & M.P.M. Math'ljssen R 99 -24 ·34 pp .Dfl 20 .-

(in Dutch). 

Self -reported behaviours and attitudes of young European 

dr'lvers 

An analysis of SARTRE -2 rESul ts n the framework of 

PROMISING. 

Cha rles Goldenbeld.D '99 -7-48 pp .Df122.50 (in Engh 91) . 

Dut ch-English an d En glish -Dutch road safe ty termS 

A list of road safety. traffiC. and general research terms. 

Stephen Harris & Anita van der Vorst. D-99-6. 56 pp. Dfl 25. -

(in English and Dutch) . 
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