
SWOV 

Institute for 

Road Safety 

Research 

•••• •• ••••• •• •••• 
•• •• • • •• •• • • •• •• • • •• •• • ••• • • 

0000 
00 00 
00 00 
00 00 
0000 

•• •• •• •• •• •• •• • • •• 

The Netherlands is a small country, the Low Countries near the North Sea, port to the northern part 

ili '-1ft''' ' 

IrtlJilt 'YI ~II Jor 
i 'il mal ' 

of Europe, which is densely populated: 15 million Inhabitants, 350 inhabitants/km2• 

Dutch citizens own more than 5.7 million passenger cars, 12 million bicycles, almost 500,000 mopeds 

and 180,000 motorcycles. The total network is 103,000 kilometer of road: 

2,000 km motorway, 53,500 kilometer roads outside built-up areas and 

47,500 ki bmeter streets and roads inside built-up areas. 

The Netherlands belong!>' to the ~'afest high 

motorized countries in the world, together with 

the Unite d Kingdom and Scandinavian countrie s, 

With 85 fatal ities per 100,000 inhabitant .. in 19l;)J 

the Netherlands occupies a favourable position 

(Japrtn 11.6, the United States 164 , Australia 

13.6). Per kilometer driven the po!>ition of th e 

Netherlands is a favourable one a!>' well. 

The Netherlands have 11 fataliti e .. per bilnon 

kilometers driven , Japan 23, Great Britain II , 

Denmark 17 . Finland 16 . the USA 12 and 

Au~lral i a 14, 

Sl'nce an all time 

pl."a k in 19 72 -

rtlmo st 1300 road 

deaths - the y early 

number of fat a litie !> 

reduce d tilll L'~; 

than 1100 .a lthough 

mobilityalmo!>l 

doubled , 

Th e Dutch road 

!>'afet y policy is 

writt c:n down in 
polI'cy plan!>', Every few ycar li the!>'c plan~ are 

updated , ln 19RX the Dutch Go vernment dc:cid ed 

to u~'e qUrtnt itative tcHget~' for road ~a fety : 

by th e )ear 2000 the number of fatalities and 

ca sualties should be reduced by 25°.6 compared 

with the year 1985, By the year 201 () the reduction 

~ould be '): )0.6 for fataliti ~' and 40°.6 for other 

ca sualtie!>: Given the growth in mobility, 

which was declared as po litically acceptable and 

the pO !l.ible reduction in fatall'ty rates, SWOY 

came to the conclusion that these targets still 

Q)uld be reached . but th ey MC rather challenging 

and demanding , 

Road safety prob !ems inside 

residential areas 

A majority of road accide nt casualties I'nside 

hUllt -up areas tak e pla ce on traffic arten'es, those 

str eets or roads where t raffl'c or flow function 

d ominat Q;. About 20 -40 °.6 of the accid ents has 

o (Curred I'n !>lr ee ls with a residentl'al function . 

It i!>' an ex ception rather than a rule to find black 

~ots in resl'dentl'al areas , Accident!>' are scatt e rcd 

ov er th e e ntl're area . This le ads to the conclusl'on 

that an areawl'de approach to lQlve road safety 

problem s l'n resl'de nt ial areas I'~' mo!>l appropn'ate , 

Mainly chl'Jdren and elderly peopl e , 

pedestn'an!>' and cyclist~· are ca~ualtl'e!>' of road 

accident s in residentl'al Mea!> · Thesc road u sc r 

groups helong to the mo~t l'nten.,l·vc u!>'e rs of 



thel>e areal>', Older 

areas seem to be 

less safe than new 

ones. No simple 

explanation can be 

found for thil>; 

but a combl'nation 

of vanous factors 

play a part . 

For instance more 

mixed functions 

of l>treets in older areas, more (through) traffic 

and parking problems, lesl>'space to play for 

children etc, 

A literature study of SWaY in 1980 gives a 

survey of criteria , which have a positive or nega­

tive effect on road safety: 

- Residential areas with closely built /\Ume~; 

old residential antls alld areas which are 

IIOt velY fa/from the town Umtle, disphl\' a 

relatively low load safety level . Areas with 

many s//Op~ ' and H;ltoo/~; with little playing 

space forthe c1l/1dH!I1 are relatively IInsafe. 

- In demely populated residential areas, with 

many YOllng pedestrians in the ~l,.eets, the 

I vad ~afety is I elativ tl) ' low. Undiffer tWiated 

road ~ y.Hem~~ a poonegregation of traffic 

categorie~; man)'crossroad\; long and IIlllrl)W 

streets, involving complex traffiC:~ituatioll\; 

have an u/lfavourable effec:t on I r)ad ~afety . 

BII~Y .w eets I1tth relatively heavy trafFc:and 

many pm ked Um 'affea wad mftt) ' IIegatl vd y . 

. all the other hand the segregatl(J/1 of 'traffic . 

Cl/tegOl lCS, od s.de "!l aC: with \ltffi c.. lcllt pIa le 

at thei,. e/ld to tlll n a tar arolllul, and loop 

streets have all IIIUlollht tt11) ' pO\lilve effea 0/1 

Ivad mfetv · 

Roads: function· design - road user 

behaviour 

One of the problems of our road transport l>ystem 

today i~; that roads and streets are e "Pect eel to 

fulfIl incompatible functIo ns at the samc tl'm e, 

where the road user ge nerally hal> to guesl>' what 

to expect from the road trafhc situatton ,and I'S 

pre!>umed to guc!>s whdt other!. expect from hl'm : 

thousand tl'me!> it g OC'i smoothly, until onC tl'm e, 

he mak (S an erro r . 

The prinet'ple for a safe infrastructure IS that 

every road IS appointed a specIfic function and i s 

designed such that the road or !.treet I'n question 

meets the l>pecific functional requirem co ts a 

optl'mal as possible ; mo!.t of all that I't guarante es 

optimal safety. 

Three functions can be distingui!.hed: 

I. the flow fllllctioll, I apid pmcemilg (} f 

through tHlffie: 

2. the acceH fllllwon, rapid £la e S\ ihility of 

re~idelltial and othel 'area~ ; 

3 .the residential fllnctlon: ac (e ~ ibi/it)'of de sti­

natiolH along a .HI eet IVhi/e I/lakl ilg the street 

safe m 'allleetlilg pla(e ( 'habitat fllll(,1/On ') . 

Roads and streets have to form a c1aSl>I'fied road 

'iystem according to hierarchy . 

The key to arnve at an 'intrin!.ic' $ fe road 

traffi c!>ystem lies in the systematic and conl>istent 

application of three safety principle'i: 

- prevent IIllIiuellded /lse, i.e . /lse that i~ ' 

inappropriate to thejilllcti(}n of that I vad; 

- prevellt large disO'epallcie.\ lil ~peed, directlOll 

and mmS at l1loc/erat t and high ~peed~ ; 

- pi event uncertaillty amollg st H)ad /lsers, i e. 

mllallce the predictability of the road 's OJllrse 

and people s b t/wviollr OIl thl! road. 

From segregation to the woonerf 

concept 

To I'mprove road safety and based on thv pn'ncipl1e 

of segregation be tween dl'ffe rent traffic catcgorie , 

dlH ere nt urban planning hcl!>' oee n dev eloped 

and I'mplc mented I'n the pa!.t .1t IS e asy to umk'r ­

stand that this Idea of 'iegregd tion cannot be 

eaSIly I'mple me nted in c xi .. tl·ng rL~ lde ntl'cll areal>'. 

During the .,eve ntll.~ an e nti re ly d iffere nt 

Q)nce pt wa!. developed I'll the Nc th er lclnd!.·: 
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the 'woonerf concept'. This concept received 

legal status in the Netherlands in 1976. 

In a woonerf the predominant role of the motor ­

car has been reduced . Motorcars are allowed 

to drive at a walking pace only, no sidewalks for 

pedestrians are necessary and are allowed, 

at junctions all traffic from the right has priorit y, 

The woon erf principle was implement ed in many 

Dutch citie s and vinage!; and was, in one form or 

another, widely adopted abroad. 

The woonerf was successful in improving 

amenity in residential areas and reducing 

accidents, Although some drawbacks could be 

notified as well : relatively high costs becau se most 

of the time street s have to be repaved completely 

and under high parking pressure conditions legal 

obligations could not be met fully , 

Re!.ults of accident investigations in the year 

1984 indicate that woonerfs lead to a redu ction of 

approximately 50°,6 in the number of accident li 

From the woonerf concept to 

30 km/h zones 

It was generally acknowledged that with regard 

to road safety in residential areas two feature s 

were essential : reducing speed of traffic and 

reducing (through) traffic, From ac cident studie s 

it turned out that the collision !.peed should remain 

below 30 kmlh, because then the probab'llit y of 

serious injury will be minimal. From this finding 

it was deduced to se t in residential areas thc legal 

limit at '30 km/h, It was widely accepted that speed 

restricting infrastructural measures should enforce 

the legal limit of 30 km/h , To guide Dutch 

munl'cipal ities to select effec tive speed restricting 

measures a 'Handbook for 30 km/h me asures ' 

wa!.' developed , Nowadays these measures can 

be found in a publication called the ASVV ­

Recommendations for urban traffic engineering , 

So . three principles could be followe d to 

improve road !.'afety in!.-ide residential area!.', 

[ ,to reduce the volumes of mown'red traffiC 

by .l'linple one lVa) \lreL't\ ' ~)' stems and ftl 'eet 

c/o Hilg~ ; ' 

2, to redl/ce traffic: and to re~lnLl driving rpeed\ 

of l1lo(()n:\"e d traffiC (a ln; l1lotorc yde\' lIl1d 

l1loped,\) by ,\peed TL'\llicfl ilg meamr ey ; 

3,crellting w(Jol1erf arell ~ ', 

In order to asses!.' the effects of these three 

possibilities a largescale demonstration project 

wa!.' Qlrried out in the cities of Rijswijk and 

Ei ndhoven. The effects on road safety wcre 

reported in different studie!.: 

The results of this project indicated that a 

reduction of injury accidents was achieved 

of more than 80°.6 . This was the ca!.'e hoth in 30 

kmlh zones as in woonerf area!.', Thi!.' was mainly 

due to reductl'on 0 f motorbcd traffic (16°'(' re!.p, 

2'5°.(, ) and of reduct ion of the average speed by 

22°'(' re sp , 40°.6 , Becau se the !.'afety effect!.' wer e 

ahout the same it wa5 recommended to carry out 

'30 kmlh wnes, becau!.'e of the lower costs, 

Over the years many municipalitie!.' have 

decided to implement 30 km Ih lones, Ba!.'ed on 

a recent !.urvey wc e xpect that 300 out of almo!.l 

700 municipalitie !.' have realised one or more 

30 kmlh lOne ,Two accident !.tudies have been 

carried out. In the fir .st study, dn in-depth !.ludy 

ofI5 area!.' held in 1991 , the conclus ion is drawn 

that 30 km ~llOne!.' have reduced the number of 

accidents by 10 - 15% , The numbers were too 

small to draw any conclusion on the reduction in 

casuaItl'cs, Th e traffic intensity te ll by '5 - "30°6 

and a reduction in speed wa!.' me a!.'urcd in all 

area!. ,The opinion of re !>'ide nt!.' was pu· .. itive and 

the regulation enjoy~; a high leve I of acceptance , 

One negative point was menll'oned by the 

re!.'I'dents: speeding behaviour of moped ride rs , 

The re!>'uItsofthi!>' study It.'arn that the effec t!>' on 

accident s vary enormou!>'ly ', in !.ome area!.' no 

accid ents occur in the after period . in !.'ome are as 

no reduct ion wa!.' measured at all , 

In a second !.l udy, held in 199"3 , data an: 

used of 1'51 "30 km 1h l onc." From th i!> .. tudy we 

conclud ed a reduction in iniury accidcnt s of 22",6, 
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This reduction rate was according to our 

expectatIons, but lower than was found in the 

Rljswijk and Eindhoven study. For this result we 

have found the following explanations'. the areas 

in Rijswijk and Eindhoven were chosen because 

of the magnitude of the existing problems: 

high accident number~' (so regression -to-the -

mean-effect IS to be expected), high d nvin g 

speeds, high amount of traffic. Mo Ieover . 

the planning of the measures and th e quality of 

those measures (density) in Rij~wijk and 

Eindhoven is probably better than in g'ale IlII. 

Conclusions and recommendaflons 

Based on the results of the Dutch &udles and 

experiments over the last decades th e conclusion 

can be drawn that urban and traffic plannIng 

uSI'ng engineering measure~' in residential areas, 

which reduce the amount of traffic and drivl'ng 

speed, improve road safety and reduce acddents 

effectively. Iniury accidents are reduced more 

than accidents with only material damage . 
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Comparisons of the effect~· on accidents of 

'woonerfs' and 30 kmlh zon ~; learned that their 

effectiveness is about the same . Due to the higher 

costs of woonerf~: it is to be recommended to 

create 30 km 111 zones, when the aim i~' to improve 

road safety in residential area~. 

Under circumstances reduct ion rate~ for 

injury accidents of even 80°"'; are measured, 

but a recent study under all Dutch municipalitie s 
turned out for 30 kmlh zones a reduction rate of 

22°.6 for injury accidents. The effects on accident s 

vary enormously over different redesigned area~·. 

Probably this has to do with the magnitude of the 

road safety problems in the before period and 

the quality of the mea~Ures taken. 

It is to be recommended to select tho~'e areas 

whe re the positive safety effects are the mo~t 

promising: high amount of (through) traffic , 

high speeds, high number of accidents, inten~ive 

use of the public ~pace by vulnerable road u ers. 

Furthermore a careful de~ign of countermea~ure,' 

i~' mo~t important . 


