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The Institute 

The Institute for Road Safety Research 
SWOV was founded ·n 1962. Its object 
is, on the basis 0 fscientific research, to 
supply the authorT es with data for 
measures aiming at promoting road 
safety. The information obtained from 
this scientifc research is disseminated 
by SWOV, either as ·nd·lVidual publica
tions, or as articles in periodicals or via 
other communication media. 
SWOV's Board of Governors consists of 
representatives of various Ministries, of 
industry and of leading institutions. 

The Bureau is managed by E.Asmussen, 
Director. 
Its departments include Research Co
ordination, Research Services, Pre-crash 
Research, Crash and Post-crash 
Research, Methods and Techniques and 
Information and Scientific Editing. 

As from 22 September 1981, SWOV's 
address is : Duindoorn 32, 2262 AR 
Leidschendam (in the Leidsenhage 
Shopping Centre). 
Public transport facilities from Central 
Station, The Hague and Mariahoeve 
Station :No.6 tram route. 
From Hollands Spoor Station: NZH bus 
route 44 or 48. 
Postal address: 
P.O.Box 170, 2260 AD Leidschendam , 
The Netherlands. 
Telephone international 3170209323 . 

A list 0 fpublications, reports and articles 
can be ob ta hed from the Information 
and SClen 1fic Editing Department, 
wh'Ch will also furnish fu rther information . 

If not 0 nour maillhg list please let us know. 
Institute br Road Safety Research SWOV 
P O.Box 170 2260 AD Le idsctiendam 
The Netherlands 



Introduction 

In the last years researchers and policy 
makers try to approach the problems of 
traffic safety by novel methods. Until 
recently the gen~ral trend was to 
establish statistical relationships 
between accidents and the characteris
tics of road users, vehicles, roads and 
environment. Such approach involves 
that measures are mostly taken after 
accidents have happened. Thereafter, 
as a rule, it takes quite a long time before 
policy makers can actually start with 
elaborating corresponding measures. 
This is certainly true in times of econom
ic recession: prior to spending much 
money on certain measures, it has to be 
carefully studied whether other 
measures would not prove to be of 
greater social benefit. Due to all these 
factors the traffic-safety policy always 
lags behind novel developments. In the 
worst case measures concerning traffiC 
safety seem to have the effect like 
closing the stable doors after the horse 
was stolen. For past accidents do not 
always predict reliably future occurren
ces, since circumstances in traffic are 
continuously changing. 

Future-oriented policy 

In order to establish a more future ' 
oriented policy knowledge must be 
available of cntical traffic situations, 
which may lead to accidents. The be -

haviour of the road user plays an im
portant role in the development of 
critical combinations of circumstances . 
It has to be investigated how traffic 
behaviour arises and how it is to be 
influenced by external means. In case 
critical combinations of circumstances 
can be perceived at an early stage, it 
will be possible to implement measures 
before a great num ber of accidents have 
happened. Under such conditions 
traffic-safety policy could be focused 
more intensively on the prevention of 
accidents instead of mitigating them. 
Thus, we should not wait until a sufficient 
number of accidents occurred in order 
to be able to analyse them statistically . 

Co-operation between experts 

The outlined approach to traffic-safety 
problems requires a close co-operation 
between experts of various scientific 
disciplines. Up till now the main factors 
of the traffic system (man, his vehicle , 
the road and the envl·ronment) have 
been studied too much separately and 
independently from another. Not 
enough attention is given to the inter
actions between these factors, which 
urgently require an interdisciplinary 
approach to the problems . 
Nowadays, planners indicate the places 
where roads have to be constructed, 
traffic engineering experts make de-

signs and establish road structures, road 
building experts determine how the 
roads have to be built and with which 
materials, vehicle engineering experts 
design the vehicles and determine their 
functions, behaviourists and legal 
experts study the regulation for the use 
of vehicles and transport means. 
However, the knowledge of these 
experts in special areas is not integrated 
suff b·ent ~ ·f at all. Such monodisciplin
ary way of thinking manifests itself, for 
example, in a statement like: 'Traffic can 
be made safer on ~ if the mentality of 
road users improves'. Peop ~ who make 
such statements do not take ·tilto 
consldera' ~on the fact that the traffic 
behaviour of road users depends to a 
great ex l:lnt on their surrounding. Wide, 
stra·ght lined, asphalt-covered roads 
evoke highspeed d(,,·ng because such 
roads sfmulate the impress·on of com -
fort, surveyabirlfy and safety. On places 
with much slow traffic and frequent 
pedestrian crossings, such impression 
may be deceptive and dangerous. Signs 
I'ndicating a speed limit of 50 km/hr set 
up at the entrance to residentia I areas 
are not very effective on this type of 
roads . 

Long-term planning 

We must not be under the illUSion that 
the necessary co -operation between 
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experts can be realised from one day to 
the other. The separating walls between 
the variol\s scientific disciplines are 
much too high and strong to be broken 
down with one blow. In addition, the 
theory for such integrated approach to 
traffic-safety problems is still in its 
infancy. However, in order to be able to 
combat traffic unsafety drastically in the 
future, it is necessary to stimulate 
vigorously the recently started develop
ments. 

EAsmussen 
Director Institute for Road Safety 
Research SWOV. 
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Registration of traffic safety 

Characteristics to be registered 

In order to describe and explain the 
development of traffic safety in The 
Netherlands on a nationa,l evel, a philo
sophy of the accident process has to be 
established. On the basis of s I.&h philo
sophy and depending on the lelated 
problems, it is possible to select 
indicators of traffic safety. 
In general, at present accidents are 
regarded as multicausal chance pheno
mena. This means that anybody parti
cipating in traffic is exposed to the 
chance of being involved in an accident, 
occurring as a consequence of a critical 
coincidence of circumstances and or 
events. 
The possibility of accidents is not ex
cluded completely by eliminating one of 
the factors causing an accident. It is 
necessary that we reveal the relation
ship between the combination of cir
cumstances and the chance of 
accidents . 
lhe relevant character'lStics of the acci
dent ,which we know from the theory, 
have to be reg'lStered .These character 
'I;tics refer to the traffic, the implicated 
person(s) ,the vehicles, the road and 
gene lal cond'ltions .The most (lSky com
binations of circumstances can be dis 
covered by, sometines rat her compli
cated, alralys'lS tech niques . The mode of 
accident Ieg'lSt ratio n 'In The Netherlands 
and many other countries as well is 

actually based on this philosophy. How
ever, the number of characteristics 
collected is a much too small basis for 
the policy makers to draw up corres
ponding measures . 
From the social point of view traffic 
safety encompasses all consequences 
of traffic accidents, including in;lJnes, 
material damage and indirect conse
quences, like the fear of going in the 
street. 
Such indirect consequences in terms 0 f 
'subjective unsafety' and 'traffic livabTI
ty', received more and more attention 'h 
the last years. However, there is still 
considerable confusion concerning 
these issues and there is still no general
ly accepted operationalisation available. 
As regards the direct consequences of 
accidents, there is experience of many 
years in using the relevant data. Since 
data, as for example the number of 
traffic accidents or casualties, as a rule, 
do not provide sufficient information fOlr 
a meaningful interpretation, the data 
have to be related to relevant data of ex -
posure. There are stili some mIsunder 
stand�ngs on the concept 'exposure' 
and the application of exposu re data " 
caused by giving this term three 
different meanings. 
In the first place, the te rm 'ex posure' 
indicated a neutral measure of normah'
sation or correctlon·.the number of 
inhabitants .surface area orlength of the 
road net .The first global step In an 



analysis shou ~ be to relate accident 
figures to such a normallsat ion measure. 
The obtained quotient wou \j permit 
global comparisons between areas . 
According to another interpretation, the 
term 'exposure' indicates the share of 
participation in traffic, expressed as 
ve'hde or traveler kilometres. By 
establishing a relationship between 
such a 'production measure' and 
accident data, we can find out to what 
extent differences of changes in traffic 
safety can be explained by differences 
or changes in the traffic or transport 
performance. 
Finally, 'exposure' also indicates to be 
'exposed' to a risk. In this sense, ex
posure relates to situations with in
herent potential of accidents, for exam
ple the number of pedestrian crossings 
or the number of vehicles passing 
through a crossing .Such date are being 
used in detailed analyses. 

Data bank 

In order to describe and explain develop
ments in traffic safety, a large amount of 
different data has to be collected . 
A satisfactory functioning of the regis
tration and processing system of traffic 
accidents also implies that it should be 
adapted to meet the extremely d).:tersi
fied demands of potential users. 
According to SWOV this needs a central 

data bank, built up from a bas is registra 
tion system and a numbe'rof sub 
registration systems. 
The data bank has to 
- be as complete as possib le, contal'ning 
a maximum number of accidents with a 
minimum of data per acc'~ent; 
- comprise reI iab le data; 
- comprise uniformly collected basic 
data. 
Depending on the requirements of the 
users, the central data bank can be 
complemented with data banks of a 
more specified character. Such speci
fied data banks are indispensable for 
scientific theory forming. 
It seems that several countries out
stripped The Netherlands in data 
collecting . In Great Britain accident and 
casualty rates are collected according 
to various road categories and modes of 
traffic participation ,All passing vehicles 
are counted on 120-180 stationary 
counting posts . In addition, once in five 
years visual counting is carried out in 
one day on 15,000 mobile counting 
posts. In t his way th e British h ope to get 
a representative image of traffic, dis
tributed over time and vari ous locations. 
Based on the obtaned results, traffic is 
evaluated on special road sectors and 
crOSSings, in certain areas and networks 
of areas . 

In The Netherlands, the governmental 
authorities should see to it that akind of 

'thermometer' is developed indicating 
modifications, trends in traffic safety. 
Such 'thermometer' should be read out 
periodically and the level established 
should be published in basic figures as it 
is done with redundancy figures. Such 
figures should be made available for 
authorities on a lower level too. In the 
frame of their condition-providing 
function, governmental authorities 
should support certain meas ures and 
actions of lower authorities. 
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Developments of traffic safety 

Tl1e reductl'on of the number of traffic 
fatalities wh ~h could be observed 
dUrl'ng the past years, continued also in 
1981 . h 1980, 1997 persons died in the 
traff '~ 'h The Netherlands, while in 1981 
the correspondi'hg number was 1807. 
lhis trend can be expected to continue 
in 1982 as wel l 

In 1981, in addition to the usual data, 
comparisons were provided between 
the number of traffic fatalities per 
100000 inhabitants (the so-called 
mortality figures) for several years with 
long intervals therebetween. Further
more, calculations were made to 
establish the risk of fatal injuries for 
various groups of road users in relation 
to the distance covered. These analyses 
were carried out by means of data 
obtained from the investigation into 
Travel behaviour', carried out by the 
(Dutch) Central Bureau of Statistics . 
In the 'CBS' investigation it was not 
possible to collect trave'ldata con
cerm'ng young peop le under 15 years . 
In orderto include the upto 14yearsage 
group in the traffic Tisk analysis, SWOV 
made an evaluation of travelers kilo 
meters concerned on the basis of a 
sample survey in 1976. 

In 1960/61 the number of fatalltl9s per 
100.000 'hhab tants in The Netherlands 
was 600,6 higher than In 1950/51 . This 
percentage was again by 42!Vo higher in 
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1970171 than in 1960/61 . h 1978/79 
traffic mortality was reduced by 40% 
with regard to 1970171. A decrease of 
traffic mortah'ty could be observed for all 
categories of road users w'th the excep
tion of motor cyclists. lhe greatest 
reduction was found for moped riders, 
a result of the compulsoty use o f crash 
helmets and of the decreased use of 
mopeds. 
The lowest number of fatalities per dis
tal'lce covered was found in the age 
groups between 25 en 44 years, while 
the death rate was the highest for the 
65 + age group, seven times higher than 
forthe 25-44 years old. In the age groups 
of 0-14 years and 15-24 years the risk is 
twice resp. three and a half times higher 
than for the 25-44 age groups . 
In slow traffic more fatalities happen per 
travel kilometer than in the category of 
car passengers. 
The higher death rate of the 65 + cate
gory can be ascribed to the greater risk 
of their being hvO ~ed in an acddent, 
mainly as cyc\'sts or pedestrians .On the 
other hand, the high death rate of aged 
people is a 50 the resu If of their higher 
risk of dying 'h consequence of the in
juries suffe'red I'n an acc:tlent . 
The high death rate in the age Qltegories 
of 15-24 years 'IS only caused by the 
higher cha nee of be hg hvolved in an 
accident, mainly as dr"'er of a passenger 
Car of a moped ~·tler . 

Accident analysis for Amsterdam 

Under a contract with the municipality of 
Amsterdam, SWOV carried out in this 
city an accident analysis in co-operation 
with he Secretariats of Traffic and 
Transport and of Information on Admin
istration. This study has essentially a 
descriptive character and concerns 
exclusively traffic safety within built-up 
areas. The results of this analysis are 
intended to indicate the problem areas 
for the traffic-safety policy of Amster 
dam. In addition, this analysis can also be 
regarded as a preparation for more 
specific investigations, which may be 
undertaken at a later period. (In the 
meantime SWOV already started a 
more thorough investigation in co -
operation with the authorities con
cerned into the accidents of cyclists in 
Amsterdam .) 
It is for the first time that a municipality 
wishes to obtain a large scale analysis of 
traffic accidents over its entire territory. 
In order to categorise the traffic-safety 
problems of Amsterdam, we used a 
hierarchical classification. This, in turn, 
raised the following questions ; 
1 . Which spatial and demographic 
trends affect the volume and character 
of traffic safety and to what extent (for 
example population density, population 
structure, bUilding density, etc.)? 
2. Which trends in the traffic and trans
port pattern affect the volume and 



character of traffic safety and to what 
extent (for example modes of traffic 
participation, travel distance, choice of 
route, etc.)? 
3. Which changes in the traffic infra
structure affect the volume and charac
ter of traffic safety and to what extent 
(for example separation of various traffic 
modes, integration, etc.)? 
In order to clear up these problems, it 
has to be known, which kind of autono
mous developments (for example I'n
creased driving experience) affect the 
volume and character of traffic safety 
and to what extent. 

The most striking trends in Amsterdam 
I'n the period 1975-1978, emerging from 
the accident analysis are the following : 
- the increase of the number of regis
tered accidents involving material 
damage only, by 7% per year; 
- the reduction of the number of traff'~ 
casualties above 40 years, by 6% per 
year (most remarkably in the age group 
of 40-44 years); 
- the reduction of casualt~s among the 
moped n'ders, by about 100.6 per year', 

As regards casua t ies with serious in
iurles, the followl'ng categories were 
overrepresented :pedestrans, the age 
groups between 16 and 24 years and 
men . 
The overrepresentation of age groups 
among those, who suffered serious In -
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juries was also investigated according to 
the mode of participating in traffic. 
The following results were obtained: 
- for passenger cars, the age groups of 
20-54 years, 
- for lorries, the age groups of 25-44 
years, 
- for motorcycles, the age groups of 
18-29 years, 
- for mo·peds .the age groups of 16-19 
years, 
- for cyclists, the age groups of 11-15 
years and of 55-75 years. 
- for pedestrians, the age groups of 
0-10 years and those over 44. 

The largest number of traffic casualties 
can be found among cyclists, moped 
riders and pedestrians, getting into 
conflicting situations with the high
speed traffic. 
Collisions involving road users and cars 
in high-speed traffic caused 
considerably less casualties . 

8 

How to live with traffic 

In a paper presented at a reg·~nalstudy 

meeting 'Traffic livability in cities and 
vi tages', in Ben en. Mr.F.C.M.Wegman, 
Eng., introduced a relatively novel prob
lem area: that of 'traffic Ilvabi rity '. This 
concept has been first mentioned by the 
hterdepartmental Work·ng group 
'Traffic safety in residential areas' in 
order to establish a relationship 
between traffic and livability. 

Since everybody has his own special 
interests, problems seem nearly in
evitable if, once outside of the house 
door, public spaces have to be given 
their appropriate functions. In addition 
to differences between people. there 
are functional conflicts within the 
individual person as well. Sometimes we 
drive a car, sometimes we walk or ride 
on a bike. Or, we just want to be out
doors and have a friendly chat with our 
neighbour. Due to suc'h controversial 
interests and functional conflicts, 
certain choices have to be made in the 
structuring of public spaces . 
A friendly quiet stay somewhere out
doors is in conflict w·rth many speeding 
cars, stench. noise, the feel ing of un
safety. The Working group Traffic liva 
bi�ity in cities and v.lages· dealt thor
oughly with these proll ems. However, 
the most important recommendation of 
this Working group was that all munici 
pa�ities must clearly and unambigously 
determine, where local traffic a nd where 

through-go·ng moton·sed trafft; must be 
given pr"tlrity. A basic starting point in 
this connecr~n ·15 that each house 
(dwellng) and school (for children under 
the age of 16) must be safely accessible 
from an area and of sufficient size to be 
able to walk and play t herein. 

Accidents in resident ial areas 

We have to accept that accidents in the 
surrounding of the dwelling and the 
school and in the first p'l3ce. serious 
accidents, often make a deeper im
pression on the peop e living in the 
neighbourhood; qUite often acquainted 
persons are invo wed, elder people and 
children pass through the place of the 
accident nearly every day. Such acci
dents are remembered. even after many 
years. 
Another characterisU:: of accidents in 
residential areas is that, as a rule, they 
happen al\ over the area and not on 
some restricted place alone. Thus, mea 
sures have to cover the entire area . 
Some local investigations Yielded the 
following data : 
- about 30% of registered accidents 
occurred on not 1hroughgoing traff t 
roads, thus in residential areas; 
- most investigations came to the con -
clusion that biking or running children 
and older people are involved in acc·l
dents more often In residential streets 



than in other streets; probably because 
these groups use most intensively the 
residential streets; 
- accidents involving children whild on 
their way to school make up about 20% 
of all accidents involving children; 
- accidents involving children while on 
a ru le, in the proximity of the place where 
they live, 2/3 of the accidents happening 
within some hundred metres from their 
house with not much traffic in the street; 
- not much is known about accidents 
involving aged people in resident'sl 
areas; 
- 70% of fatalities and casualties con -
cern pedestrians in streets of slow traf
fic, a major part of these people being 
run over by motorised traffic. 

The fee '-'g of unsafety 

There are special issues in residential 
areas, which cannot be interpreted by 
traffic accidents alone. lhe author"ties 
are quite often confronted with fee ings, 
opinions of the inhabitants (or a group of 
inhabitants). Sometimes such feelings, 
opinions, refer to a special place of the 
district or to a special group of road 
users on such a special place . Some
times feelings and opinions are indica
tions of a general uneasiness. 
One of the problems we are confronted 
with is the prudent handling of the com 
plaints of the inhabitants : how to relate 

complaints and accidents. Because it is 
in no way impossible that an abated 
feeling of unsafety will increase the risk 
of accidents. ThiS (unconscious) adjust
ment of behaviour can rightly be indi
cated by the words: 'It seems to be safe 
here, thus I can be less careful'. 
From various investigations into 1I1e 
possibilities of reducing accidents in 
residential areas the following conclu
sions could be drawn'. 
- Strict differentiation of streets accor 
ding to their traffic function leads to 
safer residential areas; 
- Distribution of traffic into a residentia I 
area with multiple access from a ring 
road is safer than central distribution. 
- Full segregation of motorised traffic 
from pedestrians, cyclists, leads un
doubtedly to less accidents. In some 
countries recommendations are made 
for the integration of various traffic 
modes ('woonerven' (residential yards), 
shopping centres). In this respect no 
investigation results are as yet availab le ; 
- Cul-de-sac streets are safer than loop 
streets, the latter being safer than 
traditional. 

All of the publications indicate that it .~ 
desirable to exclude through-going 
traffic from residential districts and to 
concentrate such traffic on roads out -
side of the resldent~I area · Should th'~ 
be impracticable, through-going traffic 
has to.be directed to streets within the 

residential area, whl'ch are specially 
indicated forthis purpose and thereafte r 
all streets in the area can be given a 
form which automatically evokes the 
required, adequate traffic behaviour. 
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The traffic risk of old people 

In 1978 the Interdepartmental Steering 
Group for the 'Po'icy concerning old 
people' decided to set up a work group 
to deal with the traffc safety of old 
people" SWOV took part in this group 
and carried out an acc"dent investiga
t,"on" Most of the analyses performed by 
SWOV refer to the years 1974-1977" 

These analyses prove that people over 
65 are exposed to a greater risk of 
being involved in traffic accidents than 
all other age groups together" Their 
higher fatality risk is partly the 
consequence of the fact that more of 
them are involved with accidents and 
that more of them pass away on account 
of the injuries suffered than the younger 
ones" 
In absolute terms ,most of the older road 
users lose their live while walking in the 
street or biking : 787 and 940 fatalities, 
resp" in the period 1974-1977" The major 
part of younger road users suffer lethal 
injuries while driving a passenger car or 
a lorry or by riding on a motorcycle or a 
moped" 
The accident data broken down 
according to various circumstances 
reveal that in the older people versus 
younger people relationship: 
- more of the older ones become 
casualties on working days than during 
weekends and more of them between 
the rush hours between 9 and 16 hours 
than between 7 and 9 and 16 and 18 

10 

hours and yet aga"'" more "h the evening 
rush hour than in the moming; 
- mo,re of the 0 ~er ones become 
"hVO ~ed in accidents durng day time 
than during twi I~ht and fI da'lkness; 
- more of t ~ older ones die at a later 
period than d"tect y at 1tle p'ace of the 
accident; 
- more of the older ones become 
involved in accidents on road crossings 
than on streight roads or IOn bends; 
- more of the older people (when b king 
or driving a moped) become invo "ed in 
accidents in dry weather than in ram, 
snow or fog; 
- more of the older people, when 
walking in the street or driving a caJ, 

become involved in accidents within the 
bUilt-up areas than outside of them; 
- more of the older pedestrians become 
involved in accidents in larger places 
than in smaller ones, while as regards 
cyclists it is the other way around; 
- more of the older pedestrians become 
involved in accidents on crossing the 
street on a marked pedestrian crossing 
place than in any other manoeuvre and, 
when cycling, more on cross,"ng over a 
crossing place than in any other 
manoeuvre; 
- more of the older moped drive ~ 
become involved in unilateral acc"tien ts 
than in collisions with a stationary 
object, a parked car, an animal; more 
casualties occur by collisions wit h a 
passenger car than with a lorry ; 

- more of the older pedestrians become 
involved in a collision with a moped than 
with any other kind of vehicle" 
Some of the aforementioned 
differences (as regards older and 
younger people) can be explained quOte 
simply " 
For a more thorough investigation of 
these issues the follow I1g hypotheses 
can be recommended: 
- older people are more in t re street 
durrng daylight than the younger ones; 
- 0 l:!er people use the"r bike or moped 
more in dry weather than the younger 
ones; 
- older people cannot cope with traffic 
situations on crossings as well as the 
younger ones; 
- older people use more pedestrians' 
crossing than the younger ones and 
e"rtounter more p roblems there than 
the younger ones" 

There is every reason to give prion"ty to 
measures directed to improving the 
traffic safety of older people " 
In this connect,"on the vulnerab,"lity of 
older people riding on a moped or 
walking in the street has to be 
considered in the first place" 
Although traffic accidents are not the 
most important causes of death of older 
people, the risk of their participation in 
traffic in relation to the time spent in the 
street ,s much higher than the rrsk of 
activities in the pnvate sphere " 



Cycling in twilight and in darkness 

The risk of fatal accident for a cyc 1st h 
!he dark is four times higher than in 
daylight. It is evident that th 's is caused 
to some extent by the reduced visibir~y 
during the night. Consequent~, this 
problem is related to the pubrc lighfng 
system, 
At first we shall d'scuss the rea r light of 
the bicycle, In order to ensure a satis
factory visibility under various condi
tions, a considerably higher light 
intensity should be actually prescribed 
than currently applied for bicycle rear 
lights, This must be considered in 
connection with the limited electrical 
capacity of the bicycle, most of which to 
be utilised for the front light. 
A red reflector is used as an auxiliary 
system, which can ensure a reasonab a 
visibility, However, a reflector (or 
actually only a small speck of light) '15 no t 
sufficient to perceive and recognize a 
bicycle in dense traffic, The road users 
must know what this light indicates', the 
presence of a person, of a cyc.lst; the 
exact place of the cycrsts on the road, 
his riding speed and the d'rection in 
which he rides, All these factors can be 
summed up as 'recognizability', 
The most eVident mode of promoting 
the recognizability of a cyclist is to 
emphasize his footwork on the pedals, 
In the first place, this can be done by 
providing the peda Is w'!tlh retrof actors 
for which satisfactory inspection rules 
and quality demands have to be set up . 
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Furthermore, it would be advisable to 
distribute the weak electrical capacity of 
the bicycle power supply in a more 
appropriate manner. The general idea 
about bicycle lamps is that they primarily 
have to illuminate the path on which the 
cyclist rides, while its visibility for other 
road users seems to be of secondary 
importance only .Such an idea, however, 
has to be challenged from the point of 
View of traffic safety. The number of 
fatalities associated with weak front 
lights is inconsiderable, whereas the 
number of fatalities associated with 
insufficient signaling is rather high. 
It may be that havng a light beam as 
headlamp is effective 'h preventing 
accidents of less serous character and 
that such light beams contribute to the 
comfort ofthe rider, but an improvement 
of signaling at the rear of the bicycle is 
important as well. 
Reflectors cannot provide satisfactory 
solutions. Active" 19hting and ref lectors 
are two d·tfere rt signal systems, each 
with its own f ltlction, although they may 
supplement each other to some extent. 
In case one is satisfied with a lower light 
intensity of the front beam, an adequate 
an-round signalisation can be ensured, 
even with the electric capacity which is 
available at present . In any case the 
electric system of btycles needs to be 
I·mproved . 
A conside rablle part of cyclists involved 
in accidents ~st their life on account of 
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side collisions. For this reason, the 
recognizability of the bicycle from 
various directions has to be improved by 
the application of additional reflectors, 
not only on the rear, for example on the 
mud guard (flap), but especially at the 
sides of the bicycle, on the tyres or 
between the spokes. 
The application of a white frontal 
reflector should be taken into consider
ation as wen, e.g. like in the USA. Such 
additional measures are always useful, 
since the headlamp is often out of order 
or it is wrongly directed or not switched 
on at all. 

The application of a red reflector 

The expectation that red reflectors will 
be fitted to nearly all bicycles 1 - 11h 
years after the implementation of the 
compulsory use of them, proved right 
with regard to the common bicycles. 
This fact emerged from a SWOV inquiry. 
94% of common bicycles was provided 
with a red reflector, while only a small 
percentage of race bicycles had one. 
However, on account of the small share 
of such bicycles in the total amount of 
bicycles in The Netherlands, this is not 
important . 

Speed limits 

It is a remarkable fact that in The Nether
lands discussions over traffic safety 
mostly concern motorways or 
residentia I areas. Remarkable because 
only a small part of all traffic fatalities 
and casug\ies occur on these types of 
roads. 
For this reason, speeds or more 
accurately speed limits on such roads 
are in the focus of interest. There is a 
fundamental difference between the 
points of departure for influencing 
speed on motorways and in res'lde ntl:l i 
areas. As regards residential areas it is 
assumed that influencing speed 
behaviour in residential areas alone by 
adjustment of traffic rules will not be 
enough . Physical speed restricting 
measures have to be implemented, 
which can be, if necessary, be support9!d 
by legislation. As regards motorways, 
however, it is regarded as suffic len t to 
announce statutory regulations : 
maximum speeds or recommended 
speeds .ln the period of the energy crisis 
in 1973/1974 a speed limit of 1 00 kmlhr 
was set up, wh'le motorways in general 
are designed for a speed of 120 kmlhr . 
It is really not sU'l'prising that road use rs 
now exceed the legal maximum speed 
on a large scale , athough at the 
beginning the soc'l:ll acceptance of this 
measure was more satisfactory than a t 
present . 



Outside of built-up areas 

The relationship between speed ard 
safety as two aspects: 
- the driving speeds 
- the variation of speed distribution 
Higher speeds lead to higher collision 
speeds, which in general will cause more 
damage in accidents. Thus, it can be 
expected that the risk of accidents will 
rise with increasing speed. In the period 
between 1974 and 1978 (the years for 
which the latest data were at our 
disposal) there was a drastic increase of 
speeding on the Dutch motorways. 
In these years the average speed of 
passenger cars went up from 90 to 105 
km/hr (speed limit 100 km/hr) and that 
of lorries from 75 to 85 km/hr (speed 
limit 80 km/hr). 
About 50 - 70% of the passenger car 
drivers and 50 - 85% of the lorry drivers 
exceed the legal limits on measuring 
points. 

There were no changes in average 
speed on other roads outside of bu'n ~p 
areas. About 10 - 30% of passenger car 
drivers and 40 - 80% of lorry drivers 
exceed the h'mit on other (major) 
national highways (same limits as for 
motorways) . On secondary roads, 
40 - 75% of passenger car drivers, 
20 - 50% of drivers of non-articulated 
lorries (speed h'mit for cars and lorries : 
80 km/hr) and 80 - 100% of drivers of 

articulated lorries (speed limit 60 km/hr) 
drive above the limit. At present there IS 
no effective mode of catching a' of the 
offenders in The Netherlands. 
On motorways a reduction in the varia
tion of the speed distribution promotes 
the homogeneity in the traffic move
ment patterns: the manoeuvres will be 
more predictable, which will lead to less 
accidents. Such considerations have 
never been applied to non-motorways 
but most probably they are valid for the 
latter type of roads as well. 

In case the speed limit for passenJer 
cars on motorways will be I'nc reased, a 
part of the drivers will certainly dr~e at a 
higher speed. Under such conditions we 
can also expect an increasing variation 
of the speed distribution, particularly as 
the current speed limit for lOrries is not 
changed . We can also expect that this 
will lead to more accidents. An increase 
of the speed limit on motorways will also 
increase the d·tference between the 
speeds on various road categor ~s, A car 
driver mov'hg from a motorway to 
anothe r type of way will not be I'nclined 
to readjust his speed Immediately , The 
Dutch M'hister of Transport and Water
ways used this negaflve effect as an 
argument for mal'nta'lning the exist hg 
speed lim it ,In addi tion, he was of the 
op ~ion that the pub! ic would not readily 
accept an I'ncrease of the speed r..,-,ll . 

Within built-up areaS 

The Committee '50 is too much' makes 
efforts for the modl~ication of the 
present law, prescribing a generally valid 
max mum speed of 50 km/hrwithin built
up areas, Such speed is by all means 
much too high in residential areas ,A car 
driver, driving at such a speed will quite 
often not be able to stop his ('ar, when a 
child suddenly runs up on the road , In 
addition, at a lower speed, the collision 
speed will be lower as well thereby 
mitigating the seriousness of accidents. 
When a pedestrian is run over by a car 
driven at a speed above 30 km/hr, his 
injuries will certainly endanger his life or 
even cause his death, it was found in 
Great Britain, 
There are not many results available 
from fundamental investigations into 
the relationship between speed and 
accidents within built-up areas and more 
particularly within residential areas. 
Speeding in residential areas not only 
may cause accidents but also evoke 
feelings of discomfort to the res·tlents. 
The greatest troubles are not call6ed by 
average speeds of the moto I(sed traffic 
but by some driver driving at very hig'h 
speed , 

In investigations Into the modes of 
checking speeding in resldentl'al areas, 
the correct formulation of the aims 'IS 0 f 
great im portance , The aim sho u(j no tbe 
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the restriction of speeding on a limited 
number of places, but in all streets in an 
entire area. However, the formulation of 
concrete aims is still rather unusual at 
present. Measures have to be evaluated 
on the basis of the number of accidents, 
the nuisance caused by noise and the 
experiences of inhabitants and road 
users. Other aspects rke the redirection 
of non-destinating traffic to other 
streets have to be studied as well 
lhe planning o f phys"ca l speed 
restricting measu res ca n be based on 
two theories: 
- to make facilities which w'U physically 
inh b it driving ove r a certain speed lim it ; 
- to design streets in a manner which 
make It evident that various activities in 
the street prevail over high-speed 
d(lIing. 
The ft'st theory often Involves inflexible 
and expensive solutions, while the 
second one involves uncertainties about 
the effects of the measures. This means 
that endeavours have to be made to 
intensify the motivation of car drivers for 
driving at a lower speed than that which 
they would prefer at a given moment . 
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Traffic lights 

In order to improve the traffic flow, 
traffic lights are installed frequently on 
road crossings. Sometimes the principal 
aim is the improvement of traffic safety 
on the crossing. SWOV carried out a 
literature study for estabnsh"tlg the 
contribution of traffic lights to traffic 
safety on crossings. The study proved 
that no general statements can be made 
over the effect of traffic Ights on traffic 
safety. The effect depends a.o. on the 
composition of the traffic, lhe speed at 
which the cars are driven and the space 
available at the crossl·ng. 

Favourable effect possible II case of 
dense traff ic 

h additionto many differences there are 
also agreements as regards the 
established effects . It was found that 
traffic ligh ts have a favourable effect on 
crossings of high traffic density. There 
are opinions that such effect is more 
favourable for car drivers than for 
cych'sts and moped riders. This can be 
explained by the fact that traffic light 
regulations are desl'gned and realised in 
the first place for accelerat ing the 
through-flow of traffl·c . Mainly the 
number of 'hook' acctlents is reduced 
after the installation of traffic lights . On 
the contrary, cars turning to the left are 
relatively more frequently involved in 
accidents on traffic -tight controlled 

crossings. For this reason it is advisable 
to provide a separate queue-up line fo r 
the left-turning traffic with separate 
traffic lights. 

In the most favourable case the numbe r 
of head-to-tail collisions will remain 
IJnchanged after the installation of 
traffic light. Should they happen then 
they will not be very serious. However, 
more accidents of this type will occur at 
the rate at which the traffic passes 
through the crossing. It could be 
expected that a uniform duration of the 
amber light would have a favourable 
effect on the development of head-to
tall collisions. Most probably less cars 
would drive through the red light phase, 
when the differences in the time of the 
amber light fase could be abolished. The 
literature study also proved that traffic 
safety as a rule is improved in case the 
traffic lights are functioning during the 
night as well . During that period the 
waiting times should be reduced by a 
sUitable and preferably traffic
dependent programming . lhe separa
tion of various traffic flows from one 
another as far as possible could also 
have a favourable effect on safety, 
provided that waiting times are not too 
long, because long waiting times temp·t 
the drivers to drive earlier through the 
red light phase . 



Standardisation 

In the last years more and more traffic 
lights are installed at busy crossings in 
The Netherlands and abroad as well. 
In various countries recommendations 
have been made or directives issued 
traffic lights have to comply with. The 
most important point of departure was 
that the lights must be 'distinctly visible '. 
Thus, it is not surprising that there are 
differences in this respect between 
various countries .In the interest of 
industry and traffic the Commission 
International de l'Eclairage CIE made 
the first step towards standardisation by 
setting up a technical report, comprising 
requirements the traffic lights have to 
meet as for example '. 
- the colour of the lights; 
- the intensity of light and its diffusion; 
- the prevention of phantom effect 
(caused by light hitting the lamp glass 
and being reflected thereby creating the 
illusion that the light is burning)', 
- the mode offitting symbols tothelight; 
- the mode of installahon of traffic lights. 
Some of these issues still need further 
invest gations . SWOV made an 
important contribution to the realisation 
of the OE-report. 
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The fi,eld of visioln of lorry drNers 

In the Department of Road Transport 
ROW the quesn:m came up, whether in 
the EEC directives concErning the rear
view mirror on vehicles suffic'tent atten
tion is be'ng g),ten to the field of vis'ton 
at the right side of lorries. According to 
an expert ophion, provided in 1976 by 
SWay on the request of ROW, relatively 
numerous accidents occur involving 
lorries, cyclists and moped drivers or 
pedestrians being at the right side of the 
lorry. In conformity with current EEc 
regulations the zone at the right side of 
the lorry must not be 'seen' by the driver 
entirely . ROW again asked for an expert 
opinion comprising the most recent 
accident data and considerations. 

Sway started with establishing the 
'invisible' zone in case: 
- of a righthand rear-view mirror on the 
lorry in complete accordance with the 
EEC directives; 
- the lorry driver can only see through 
the front windscreen and both side
doorwindows; 
- there is no fellow-passenger in the car . 
Under such assumptions the 'invisible' 
zones can be divided in two groups. 
There cue zones with a limited sight 
upwards, mainly directly about the front 
part of the lorry . Road users being at the 
right side of the lorry, at the level of the 
driver's cab, are not seen by the driver . 
h addition, there are zones, which are 
completely beyond the field of vision of 
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the driver: a considerable sector of the 
zone beh ind the lorry (a secto r of 
importance in case of revers'ng) and a 
large zone at the right side of the lorry. 
Ths means thatthe lorry dI(~er'1S unable 
to see fm example some parts of a free 
bicycle lane . 
The a foremennmed considerations are 
based on the most unfavourable situa
tions. In view of these difficulties, many 
lorries are provided with an auxiliary side 
window to influence sight conditions 
favourably . As regards fellow passen
gers, during the last years about 80% 
of drivers was alone in their cab, it was 
found . 

The lack of unhindered vision may have 
unfavourable effects in view of traffic 
safety. The amount of information, 
which has to be continuously absorbed 
by the driver in order to be able to drive 
correctly, needs an unobstructed view 
around the lorry. Harmful consequences 
are mainly caused by reversing, by 
manoeuvres to the right, (change of lane 
and turning to the right), futhermore by 
turning to the left, during which traffic 
approaching from the right cannot 
always be perceived. 
When the lorry makes a turn to the right 
or to the left, the track of the vehicle is 
widened: the rear wheels 'cut' the 
corner. In case of articulated lorries such 
'track widening' can increase to 5 
metres. In case of turning to the right , 

even at an inconsiderable turn'ng hook, 
there will be minimum sight in longitudi
nal direction of the road. Free bicycle 
lanes, parallel roads and footpaths will 
be completely hidden from the lorry 
driver. 
Drivers of tractors with trailers and of 
articulated lorries are unable to see the 
rear part of the combination in sharp 
bends. Under such conditions road 
users can emerge unobserved from 
behind the lorry and pass along its right 
side. It should be assumed that the lorry 
driver will signal in time his intention to 
make a right turn. Road users, who are at 
that moment at the right side of the lorry 
can react to this signal by stopping in 
time. However, they must take into 
account the widening of the lorry's track 
as well. 
Also in case of left hand turns of lorries 
slluations may arise, where the lorry 
driver cannot see the traffic coming 
from the right, mainly if during turning he 
is compelled to braking or stopping the 
lorry. 

Accident data 

We have not enough data at our disposal 
to give a precise assessment of the 
number of accidents, which can be 
ascribed to the limited field of vision 
behind and beside the lorry . However, a 
limited accident analysis could be 



carried out to establish the number of 
accidents and casualties in the period of 
1975-1979, which most probably were 
caused by the lack of good sight at the 
right side of the lorry. 
During the mentioned years 173 road 
users died due to collisions between 
right-turning motorised vehicles with 
three or more wheels and road users in 
the inner bend. This is 1.5% of the total 
number of fatalities in the said perbd. 
In each case the victimized road user 
was in the inner bend . 151 persons out 
of 173 were involved in accidents with 
lorries, turning to the right. Such h·gh 
share of lorries in accidents is rather 
remarkable in view of the great 
difference between the kilometres 
covered by lorries and passenger cars 
(1 :10). 
Half of the num ber of casualties, i.e. 40% 
were cyclists, 9% pedestrians and 2% 
moped riders. About half of the killed 
moped riders and 17% of the killed 
cyclists were riding on a bicycle lane. 
This difference is also remarkable in view 
of the relationship between the number 
of moped riders and cyclists using the 
bicycle lane and may be explained by the 
hl·gher speed of the moped. 
About 55% of victimized moped riders 
and 74% of the cyclists were killed by 
being run over, while all of the killed 
pedestrians were run over by a car. Also 
in this connection the differences can be 
explained by the speed differences 

between these three categories of road 
users. A lorry while making a turn to the 
right in a built-up area will certainly not 
drive at a high speed. Mainly the fast 
moped riders are not able to stop in time 
and consequently run up against the 
lorry. The slower cyclists and 
pedestrians have a chance to stop but, 
as a rule, they do not take into account 
the 'widening' of the track. 
It can be assumed that the mass, 
dimensions and shape of the lorry have 
a damaging effect on these accidents. 
Th is observation is supported by the fact 
that accidents, involving passenger cars 
turning to the right, are of a less serious 
character. 

Improvement of information provided 
for the driver 

It is a fact that the current EEC require
ments leave a considerable part of the 
desired field of vision outside of the 
drivers' perception. This means that the 
requirements must be amplified . 
In this respect it has to be taken into 
consideration that various traffic 
situations require various actions from 
the drivers . In city traffic, where speed 
differences are rather small , it is usually 
sufficient that the lorry driver perceives 
other road users . On motorways he 
must also be able to evaluate the 
dl·stance and speed of other vehicles. 

At the present state of technique an 
expansion of the field of vision can on¥ 
be achieved by means of mirrors .In view 
of perception aspects, the mirror must 
preferably be flat. However, flat mirrors 
provide no optimum solutions for each 
situation. Consequently, mirrors with a 
slight curvature are being used at 
present. A substantial expansion of the 
field of vision can be realised by using 
mirrors of greater curvature. However, 
with increasing curvature the problems 
of establishing distance and speed 
increase as well. For these reasons, a 
combination of flat and convex mirrors 
seems to be the best solution. The place 
of fit ting, size and convexity of the mirror 
have to be determined on the basis of 
the vehicle's shape. 

Other solutions 

The improvement of the rear view mirror 
is only one of the solutions of the 
involved problems. Accident analyses 
indicate that the problem of limited s·g ht 
I·S mainly in connection with lorries 
turning to the right, running over cyc Ists 
and moped riders within built-up areas 
under otherwise normal circumstances . 
We offer the following solutions: 
1 . Reduction of the necessity that the 
driver must see the zones behind and 
beside his lorry . This can be achieved by 
enti"rely excluding the possibility that 
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slow traffic could move up beside the 
lorry while it is turning. Another measure 
would be a modification of the priority 
rules. Traffic driving straight ahead (slow 
traffic) now has priority over (lorry) 
traffic taking a bend. Accidents will 
continue to occur because participants 
in the slow traffic (wrongly) believe that 
they have priority over the lorry driver. 
Yet another possibility would be to 
prohibit lorry drivers from making a right 
turn on places, where slow traffic could 
pass along the right side of the lorry. 
Right turns should be permitted only 
where traffic lights or an appropriately 
outwardly bent free bicycle lane 
completely exclude the possibility of 
conflicts. A solution in connection with 
traffic lights would be to 'explode' the 
bicycle lanes. In this case the stop line 
for high-speed traffic does not coincide 
with the stop line for slow traffic, but is 
marked some metres before it. In this 
way the slow traffic queues up before 
the high-speed traffic in the red light 
phase. 
A last possibility would be reorganisa 
tion of delivery traffic in such a way that 
less lorries, delivery vans can enter into 
built-up areas, mainly in the hours when 
a great number of (mostly young) 
cyclists are expected to be in the street . 
2. In case conflicts between lorries 
and slow traffic cannot be completely 
eliminated, measures must be taken 
that such conflicts do not lead to 
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accidents. In this connection we con
sider following measures: 
- Improvement of the lorry drivers' sight 
conditions. A driver sitting in the right
hand seat of the cab has a better sight 
to the right hand-rear part of the lorry . 
On the other hand, this may cause 
problems in overtaking manoeuvres, 
because the sight to the left and back is 
limited. 
Auxiliary external rear-view mirrors, as 
the case may be, in combination with 
enlarged windows in the doors may 
promote backward sight. However, it 
has to be taken into consideration that 
the rearview mirror is a projecting ele
ment, which may also obstruct frontal 
sight. 
- The reduction of the track widening of 
turning lorries. This can be achieved by 
providing the lorry with a rotating rear 
axis . Another measure could be to 
spread information about the track 
widening effect, mainly among young 
traffic users . 
- As a last posst)ility we mention the 
improvement of the flashing lights, 
main ~ on long vehicles . 
3. The third group of measures concerns 
the mitigafon of the seriousness of 
accidents (if an acc·dent cannot be 
avoided at all) . n most cases the victim 
of an accident is run over by one of the 
wheels of the lorry .This could be avoided 
by providing the side of the 10fry with a 
suitable 'scree n' . 

This review of possible measures proves 
that in addition to improving the rear
view mirrors, several other possibilities 
are available as well. 
None of the proposed measures can be 
applied without suitable adjustments, 
because they all have advantages and 
drawbacks, which have to be revealed 
by further investigations . 



Lighting of tunnel entries 

The requIrements concerntlg lighU1g 
insta latlons 'In motortu rtlels are much 
more severe than for many other 
situaf tlns. Furthermore, necessary 
consideratIons on saving expenses and 
reducing energy consumption, cha nged 
views regarci"ng driving comfort. This 
was the reason, why Rijkswaterstaat 
authorised SWOV to carry out an 
ana ysis of the related problems. 
Th'~ analysis by SWOV is in the first 
place directed to establishing the 
conditions tunnel light ing has to f ~ fl ll n 
order to prevent that the specia I 
circumstances I'n t unnels cause serious 
problems. Obviously it is important that 
the tunnel should not be an obstruction 
for t he traffic. The traffic flow near and 
in the tunnel must be at least as smooth 
as on the approach roads to the tunnel . 

Background 

The first special motortunnels were built 
in the twenties . Older tunnels were 
destined for slow traffic and conse
quently there were no serious visibility 
problems. Anyhow, we don't know much 
about the light systems in old tunnels . 
Motorised traffic, however, sets high 
requirements in view of lighting .At fl"rst 
the aim was to ensure an adequate light 
in the tunnel i rterior. But some alttention 
was paid to the tunnel entrance as wel t. 
a so-called 'threshold lighting' over 
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some tens of metres was installed. In 
some cases 'sun-screens' were 
provided at the tunnel entrance. 

Generally applicable scientific research 
was not available but one could learn 
quite a lot from practice, which was 
supplemented by studies focused on 
special problems in specific tunnels. 
From these studies solutions were found 
which were applicable to these special 
cases only. 
The first generation of tunnel entrance 
lighting was based on the assumption 
that the driver needs a certain period of 
time to adapt has eyes from broad day
light into the darkness of the tunnel. For 
this the change in the diameter of the 
eye pupil was thought to be of decisive 
importance. On the basis of this a 
transition period (adaptation time) of 
5-10 seconds was established, which 
then, in turn, defined the lenght of a 
threshold zone (several tens of metres). 
The available knowledge about the eye's 
adaptation was not taken into account in 
the praxis of tunnel lighting. Neither was 
there any consideration for the fact that 
perception in the dark tunnel entrance 
is negatively affected by the contrasting 
brightness of the surrounding immedia
tely around the entrance. This type of 
light systems like that installed in the 
Maastunnel in Rotterdam for example, 
turned out to be insuffic'ent at very high 
traffic volumes . For this reason the 
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tunnel near Velsen (in the fifties) was 
designed with a much longer threshold 
zone (about 150 m) and with a co rsider
ably higher light level. However, in 
designing the lighting system for this 
tunnel, no attention was paid to the fact 
that users of the tunnel are in motion'. 
the light points do not form a continuous 
strip, whereby strong and irritating 
flickering effects are forming. 

The mass-wise motorisation of traffic in 
most industrialised countries, reaching 
the peak in the sixties, had important 
consequences for tunnel lighting: 
- the large number of tunnels built in 
these years requires a more scientifical 
ly oriented theory; 
- due to the high speed and density of 
the traffic, the conditions of the 
entrance were much more emphasised 
as compared with the interior of the 
tunnel; 
- due to the favourable economical 
situation in most countries, much 
attention was paid to the driving 
comfort . 
This period is characterised by an 
intensive development of scientific 
investigations into the problems of 
tunnel lighting and resulted (in 1973) in 
international recommendations by the 
Commission Internationale de l'Eclairage 
CIE, followed by many national codes 
and standards . 

The third generation 

The necessity of redUCing expenses and 
energy consumption led to an entirely 
new technique for the light system of 
tunnel entrances (third generation). In 
this connection, the application of day
light screens are considered important 
forthe ihumlnation of the first part ofthe 
tunnel. Such screens were already 
applied to the tunnels of the second 
generation; however, they had to be 
'sunshine-tl·ght' . The light-transmission 
of the screens was in the long run 
considerably reduced by so'ling and 
corroSion. Recent investigations 
suggest that the required 'sunshine 
tight ness' can be abandoned . Should 
this be true, it would be possible to 
construct SCreens o f very high and 
constant I"Ight-transmission . It is ex
pected that in the future ,'ght screens in 
tunnel entrances will replace artificial 
light to a far extent. Meanwhile in The 
Netherlands tests are being carried out 
with 'non -suntight' screen,s. 

SWOV's problem analysis invohres two 
essential questions: 
1 . What is the relationship between the 
demands of tunnel lighting and the visual 
conditions outside of (shortly before) 
the tunnel entrance? 
2. What are the requirements the. 
lighting of the tunnel's first sector has to 
meet? 



There are still two problems in 
connection with the former ones·. 
- In what way should the I"Igh t system 
between the said first sector and the 
interior of the tunnel be calt·ed out? 
- which requirements have to be met by 
the interior lighting? 

In order to solve these problems an 
investigation programme has to be 
established, taking into account the 
priorities of the various issues invo ved. 
For the time being we draw up an 
inventory of the problems, based on 
psychological, fysiological, traffic 
science and practical points of v·ew . 

Extending the validity of driving licences 

The plans of the Dutch government to 
extend the validity of driving licences 
were analysed by SWay with regard to 
possible effects of such extension on 
traffic safety. 
With the excepr~n of evident physical 
defects at present, it is not yet possible 
to indicate permanent human charac
teristics which would render a person 
specially prone to accidents. This is an 
·mportant point of departure of the 
analysis . In this connection we have to 
make a marginal remark. From recent 
psychological studies indications 
emerged that certain mental and bodily 
factors may have an effect on the driving 
performance, mainly in situations where 
capacities and skills of the road users 
are specially involved, for example in 
dangerous overtaking manoeuvres and 
sudden emergency situations .However, 
at present, such findings cannot be 
brought into satisfactory relationship 
w"th driving skill reqUirements. For this 
reason, the SWay report in question is 
only based on temporary factors and 
their combinations like stress, fatigue, 
drinking alcohol, hurry, illness, which 
may intensify the accident proneness . 

sway investigated how many people 
do not get an extension of their driving 
licence for medical reasons or on whom 
certain restrictions have been imposed . 
It also has to be taken into account that 
applicants have to submit a fitness 

declaration themselves and conse
quently only voluntary declarations or a 
declaration forced by certain conditions 
are brought to the notice of the 
authorities concerned. Most people, 
however, are inclined to overest mate 
their driving skill (fitness). 
It was assumed that in 1977 several 
thousand persons did not get an 
extension of their driving licence for 
heavy lorries and/or motorcyc es, whiile 
keeping their qualification for passenge r 
cars. Furthermore, several thousand 
persons got an extension with certain 
restrictions . 
Th·ls m eans that they are authorised on ~ 
to drive a car, provided with special 
facilities. According tothe new law a part 
of these persons will have to undergo 
peri odlcal med·tal examinations for 
test ing their fit nass. This regulation 
applies to o"Sabled persons, who ask for 
financial aid from the authorities in ordelr 
to be able to buy a special car, and to 
professional drivers. 
The small group of people who are 
authorised to dnve a car without any 
restriction according to the new law , 
whilethey would have been authorised 
to drive only under certain restrictions 
according to the old law, IS not expected 
to cause any perceptible rise of traffic 
unsafety . 
Peop le older than 65 years will be tested 
every fiVe years . The question arises, 
whe !her this is really necessary .Although 
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passenger car drivers above 65 seem to 
be more susceptible of being involved in 
accidents than the 25 -45 yea IS old, it is 
not yet cleared up whether the causes of 
this phenomenon are In any re at"bnship 
with personal characteristics on the 
basis of which their driving licence could 
not have been extended. 
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Safety devices for cars 

In 1981, SWOV submitted recommen
dations to the Department of Road 
Transport RDW concerning the safety of 
different types of windscreens br cars 
and a novel type of safety be t buckle, 
which opens automatically after a 
collision . 

Windscreen of laminated glass 

Based on collision tests with dummies it 
had been established that a windscreen 
made of laminated glass causes less 
serious injuries in a collision than 
tempered glass. This can be explained 
by the better deformability of laminated 
glass, which eliminates the formation of 
loose, sharp glass particles flying 
around. A tempered windscreen 
consists of a single glass layer, which 
has been exposed to a special thermal 
treatment. On breaking, the entire 
screen becomes grainy and opaque . 
Laminated windscreens are made of 
several transparent strips, which are 
fitted together and at least ont of which 
consists of a plastic material . The 
fracture of the glass resu ts In cracks but 
the screen remains essentially transpa -
rent . New cars are, as a rule, more and 
more frequently fitted with laminated 
glass windscreens, espec'ally the high
priced cars. According to experts such 
windscreens are safer in collisions. 
However, a laminated g ass windscreen 

IS at least 100 guilders dearer than one 
of tempered glass. 

In view of discussions over EEC 
directives, RDW asked about the 
effectiveness of laminated windscreens 
in practice. According to SWOV there is 
hardly any statistic difference between 
those two windsc ~ens as regards the 
outcome of coll"s;bns. This statement is 
based on data emerg'hg from an - as 
yet - unfinished accident 'hvestigation 
covering about 8000 passenger cars. 
However, it is quite probable that 
laminated glass windscreens have a 
favourable effect on the circumstances 
under which collisions occur. If the wind -
screen is fractured by a stone, the 
laminated glass, of which the wind
screen is made ,remains transparent. 
In addition, the plastic layer of the wind -
screen hinders the penetration of 
stones through the windscreen into the 
car .Since no re lable data are at our 
disposal concern 'hg the number of 
windscreens breaking during driving, it is 
as yet impossible to establish differ
ences (if any) as regards the role of the 
windscreen in accident risk. Forthetime 
being we have to be satisfied with a 
reasonable assumption . 



Automatic release of the safety belt 

Although nowadays not many people 
have doubts about the usefulness of 
safety belts, there are persons, in whom 
the safety belt evokes a kind of phoebia. 
Some people are afraid of not being able 
to escape from the car quickly enough 
after a collision. Some inventors and 
producers have taken these feelings of 
fright into consideration. For example, 
various types of belt knives are already 
put on the market. It is undeniable that 
such knives can be of great help for the 
rescue team in case the safety belt 
buckle is on a place, which is inacces -
sible from outside, i e. between the 
(front) seats. 

Another interesting solution is provtled 
by an automatic safety belt releasing 
device, which releases the belt after a 
collision. An example is the so-called 
Lassche system, a Dutch invention , 
which is being produced in West 
Germany and which operates in the 
following way . Starting from collision 
speeds of 10-15 km/hr a time mecha 
n�sm in the belt lock is set Into operation 
by the forces acting on the belt. This time 
mechanism unlocks the belt in about 
eight seconds. Should a second orthird 
collision occur in the meantime, the 
entire process is repeated. If after the 
eight-second period more than a g "'en 
traction force acts on the belt lock, the 
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belt remains closed, until this force is 
suppressed. On account of this, a 
passenger still tied up by the belt after 
the collision, is prevented from falling 
from his seat . In all other cases the 
buckle is automatically released. In any 
case, the belt can be normally released 
with the normal release system. 
However, an international application of 
the lassche system is not possible 
because according to prescriptions, 
the buckle should remain closed under 
any circumstances. In order to asses the 
possibilities of adjusting the inter
national regulations accordingly, RDW 
asked for the expert opinion of SWOV 
concerning the advantages and draw
backs of this system. 

According to SWOV the automatic 
system is mainly useful in case a car is 
set on fire or gets into water and the 
passengers are not able to unlock the 
belt because they are injured. Accident 
investigations prove that such situations 
do not occur frequently. Since the auto
matic system has no drawbacks with 
regard to existing belt systems, it can be 
recommended as an additional security 
measure for individual road users. 
And yet, there is some risk involved in the 
introduction of the automatic system . 
It might give rise to opinions that the 
existing systems are not satisfactory, 
which is most certainly not true. 
Accident data prove that there are 
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hardly any buckles, which are defective 
or not working adequately after an 
accident. Since unlocking of the belt is 
simply a routine action, it can be 
assumed that this attitude will not 
change after a colliSion. 


