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INTTODUGTION

Bverybody, in town and country, is a pedestrian road-user almost daily. His
behaviour is then governed by his optical impressilons, habits and experience
rather than by traffic-control regulations.

L pedestrian is often an unpredictéble road user, In terms of thicles, he
is very manoeuvrable, acceleraves fast and can stop very quickly. He can
also move forward, backward or sideways.

Differences in age, sex and destination are reflected more clearly in
pedestrian traffic than in wheeled traffic.

Because of all this, pedestrian traffic is more difficult to fit in a ciear
and simple pattern than wheeied traffie, There is an absolute lack of goqd

methods for recording the characteristic features of pedestrian f{lows,

Heasures for preventing or reducing the number of conflicts between vehicles

L

and pedestrian traffic have takanthe shape of pedestrian crossings.

A pedestrian crossing gives the pedesirian a certain measure of legal and/or

physical protection, |

Such qrossings can be subdivided into various types:

i.,:Zébéé éféssings; |

2. VLig5t~controlled crossings; a variant‘of these is thercrossing with
puéhmbutton lights;

3. Pedestrien bridges and subways.

Heasures for each of theseé three possibilitles will be considered in

succession,



+ 1., Zebra crossings

1.1. Zebra crossings as a legal measure
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In the Netherlands the first legal recognition of the pedestrians! status
as road-users dates from lst November 1961, Wheeled traffic was then required

to give pedestrians free passage on a zebra crossing,.

The regulations governing pedestrians and motorists applicable to zebra
crossings are contained in the Traffic Rules and Symbols Regulations, a
Royal Decree of 4th Fay 1966, Article 99 relates to pedestrians, and
. provides that» |
L(i) Pedesﬁrigns must ¢ross a carrliageway or a cycle path carefully, wlthout
unﬁeceséafyrmtOPs end straight over;
{2} Pedestrians must not cross the road within 30 metres of a zebra crossing;
(3} The rule in (2) does not apply if the pedestrian would first have to
cross another road in order to reach the zebra crossing, nor if he walks

to or from a public transport vehicle from or to the nearest pavement.

krticle 100 concerns drivers of'moﬁorAvehicles, and states that:

(1) Drlvers must anproach zebra cr0351ngs w1th care’ and,must glve free

r,,passagﬁ to‘pedestraans who are on the crosszng.

:(é} rThzs obllgatlon does not apply to pollce cars or. flré eng&nes, ambulances
or motor vehlcles of other emergency services designated by the Minister
of Trensport and carrying visible snd audible signals as dirécted by
the Minister under Article 58, nor to military convoys or funeral

procesgsions.,

Article 37 contains a regulation about motor vehicles overtaking and

roads {inter alia):

{3) Overtslking on the left or the right is forbidden if the velicle being
overtaken is stetlonary before a zebre crossing or is appreaching it

slowly.



It wasg at first thought that these regulations had reduced the number of
pedestrians killed in road accidents. In 1960 there were 530 pedestrian

deaths and a drop in 1961 to 471,

Table 1, however, shows that if 1960 is disregarded the number of pedestrian
fatalities has risen steadily. It must be assumed therefore that the 530

deaths in 1960 were an exception to the trend over a nunber of years,
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Year |Ruvad 0f whiclh Road deaths 0f which pedestrians
Casualtie | pedeslirians
Nunmbexr Number % Nwuber " Nuwsher %
1950 | 20.556 | 4786 23,3 | 1021 356 34,9
1951 | 23.293 5171 22,2 1134 376 33,2
1952 | 25.230 5436 21,5 1097 346 32,5
1953 | 28.335 5976 21,1 1390 427 30,7
1954 31.961 6358 19,9 1520 437 28,8
1955 | 35.649 6658 18,7 1552 470 30,3
1956 | 38.263 7025 18,4 1628 467 28,7
1957 | 41.215 7221 17,5 1701 465 27,3
1958 | 41,386 7029 17,0 160% %39 27,4
1959 | 45.24k 7324 16,2 1718 549 26,1
1960 | 50.284 7709 15,3 1926 530 27,5
1961 | 52,1068 7689 14,7 1997 471 23,6
1962 | 52.602 7506 14,3 2082 485 23,3
1963 | 53%.223 7459 14,0 2007 506 2550
1964 | 61.562 8219 13,4 2375 520 21,9
1065 | 64,360 8561 13,53 2479 578 2313
19667 | 67.924 8906 13,1 2620 606 23,1
1967 | 63.964 7889 12,4 2862 601 21,0
1968 65.007__’ 7618 ’137; 2907 589 20,2

x) Prom the end of 1966 limited accident records were introduced.
This has influenced the number of recorded casualties.
Table 1

Number and proportion of pedestrians in recorded road casualties and deatha

in period 1950-1968 (Source: Central Statistical Office)
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This table alsc shows that the number of pedestrians among road casualties
is increasing less rapidly than the total number of casuallies recorded,

It must not be concluded from this, however, that pedestrian traffic has
become relatively safer., It is more likely to be due to the much-quicker
increase in the nuwaber of other road casualties. This in turn is largely
due to the more rapid increase in the number of private cars (and their
mileage) as compored with the increase in the number of pedestrians based on

the growth in population.

1t is also rerarkable that the introduction in November 1961 of the zebra-~

crossing regulations hardly seems to have affected the pattern of accidents.

As is often customary, the places where pedestrians core into conflict with
motor vehicles are now suu-divided into zebra crossings, light-controlled
crossings and elsewhere., The international literature invariably shows the

same differences, of which teble 2 is an example.

. .
Place B Ve
roo
“t, or within 20 on light-cPntrolled crossing 0,20
Yards of a junction L N .
on zeorz crossing 0,65
. : g ]
|
elsevhere 1,25
Jore 2 ard .
more than 20 yards on zcbra crossing 0,22
from a junction L - - -
elscwhere 1,00
Teble 2. Relative risk when pedestrians cross roads

(Source: R.®.L., 1965).
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This table shows that zebra crossings involve three times the relative risk
of light-controllec crossings. But zebras are comparativzly safer than
elsewhére.
There are no demonstrable indications that this pattern is different in the
Netherlands. ilor is there any reason to suppose that the introduction of
the regulations caused any movement in the relative safety figures.

Legal protection does not in fact mean accident protection.

It is pertinent to ask whether pedestrian safety can indeed be promoted by
such regulations. If the ratios inside and outside built-up areas are first
examined, it is found that 85% of pedestrian casualties occur in built-up

arecas (table 3).

In built-up arezss Outsice bulilt-up esrees
-;ééestrians Rille;:r:r Pedestrians injured | Pedestrians killedfﬁ;;;:;trians
S | dndured

'33’7 6368 264 920
85t 15%
Table 3. Numbers of pedesirians killed and injured in traffic accidents

inside and outside builtup areas in 1967 (Source: Central
Statistical Oflice), )

Accident statistics also show that azbout 10k of pedestrian msualties in

built-up areas occur on zeobra crossings. If zebra crossings could be made

100% safe (which is most doubtful) there would bave been about 670 fewer

pedestrian casuzlties in 1967. Or zbout 8.5/ of the total in that year.
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As interpretation of the zebra-crossing regulations causes constant problems
for both pedestrians and motorists, while the police can hardly check these
interpretations, it will be difficult to bring about even a low percentage

in overall pedestrian safety.

1.2 Lighting zebra crossings

As a number of Dutch traffic experts doubt the safety effect of the November
1961 regulations, supplementary means are being sought of making zebra

- crossings more conspicuous after dark,

1, There are a number of possibilities of making zebra crossings more
conspicuous such as: signal lights in the road surface, flashing

lights, special lighting, or coloured light.
2. According to Schreuder (1964) it is essential to have good street
- Hghting or good lighting of the zebra crossing itself. If’stfeet

lightihg is good there is no need to light the crossing as well.

‘3. With bright overhead gzebra-crossing lighting limited to the zebra path,

there is a denger of the pedestrian believing he is clearly visible
when he is often not so. This gave rise to the idea of the silhouette

effect,
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Depending on the standard of street lighting, each zebra crossing should have
either a negative contrast between pedestrian and background (i.e. pedestrian
dark against the road surface) or a positive contrast.

The minimum contrast is a luminosity ratio between pedestrian and background,
or vice versa, of at least 1.31).

If there is no continuous street lighting a positive contrast is cheaper to
achieve in practice than a negative contrast. In the latter case, 150 metres
of lighting on both sides of the crossing is nccessary. And with a wet road
surface the negative contrast is difficult because the background can hardly

be made uniformly bright.

Giovanelli, Blevin and Wfight {1962) propogé that zebré crossings needing
additional lignting should be provided with spotlighte shining from the diraiiﬁ
of oncoming traffic so that motorists see pedestrians in direct ligntes They
want to improve the silhouette effect (positive contrast), which their system
nakes possible even in bad weather. They believe that special lighting is
:rad#isabie fcr ffequehtly used zegré CrGSSiﬁgs'so'ﬁhéi pédeéﬁfians will stand

out more agzinst the background.

1'Iﬁ,5rd§%fto pﬁtéinéﬁtééér lighﬁingggfhe'Sﬁreéﬁiziéhtiﬁg Commiﬁﬁée?}féd§ises
“ sgeh a iigﬁﬁing g&éﬁem in whicﬁr£Eé'laﬁps, seen from the directioﬁ,of'driving,
are fitted before and over the crossing. The main thing is to provide enough
horizontal 1llumination of the crossing so that the crossing itself is clearly
recognisable, At the same time there must be enough vertical illumination to

observe the pedestrian using the crossing.

1}  Report on Sna Conference of lighting experts, October 1967,
2) Meeting of Street Lighting Committee of Netherlands Illumination

Association, 5th Noveimber 1965.
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Another means of lighting is black and white posts (Siemens system).
These 1.50-metre high posts are placed at the four corners of a zebra crossin

they cast light horizontally towards the centre of the crossing.

Visual assessment of a number of lighting installations by the Street Lighting

Committes™ members gave the following rating (from top douwn):

1. A.E.G. system: 4 posts; height 5 m; per fitting 2 = 65 Watts TL;

o

arm length 2.5 m; (posts before and after crossing).

2. Philips system: 2 posts; height 7 m; per fitting 1 x S0 200 Watt;

arm lengbth 2.66 m; {posts before crossing);

s,

3, Blektrostraling system: posts 4.5 m high; per fitting 2 x HPL 125 Watt;
arm length 3 m; (before crossing),

4, Posts after crossing: height 9 m; per fitting 2 x 250 Watt HPL;

arm length 1.5 m,

5. Sicmens system: 4 posts each 1 x 60 Watt scdium; (at side of crossing).

The criteria were the extent to which the crossing and the pedestrian crossing
over were visible and the extent to which a pedestrian still on the, pavement

is also visible.

it is not,actually'clear from the repoft whether the investigation examined
the different lighting systems under the same conditions (such as road width,

standard of street lighting etc.).

As already noted, road-surface illumination is very important in conjunction
with crossing lighting. The Netherlands I1llumination Association (1967)

, . R o 2
recomnuends an average road-surface illumination of at least 1 cd/m over

SUI—

¥ Jeeting of Street Lighting Committee of Netherlands Institute of

Illuminetion, 5th Novaersber 1965,
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& length of about 100 metres at both sides of the crossing. In order to

make the crossing more conspicuous, other (i.,e. additional) light sources

besldes street-lighting can be used with horizontal (EH) and vertical (EV)

illumination. The EH and EV values depend on the étrength‘of the street-

lighting, the criterion for which is the average horizontal illumination

(LH,OV)‘ Ey and Ey should be at least equal to 5 x By .. and certainly not
less than 40 1x., If EH oy 1S greater than 20 Ix lighting in situ is
unnecessary.

- The SWOV has already pointed out {in 1967) thgt additionél'zebra:lighting

is needed only if‘ihe crossiﬁg is‘felatively veny danger6us'and oﬁlyriflthis
'danger is indeed due to the lack of adequate street lighting., The SWOV also
pointed out the danger of additional lighting for some crossings, which wmay

reduce the value of those without it.

It would be better if the entire road situation (crossing and junction)
could be uniformly lighted, Host crossings are at Junctions. Additional
‘1llﬂﬁtlng for the cr0331ng often worsens the 11ghting at uhP Junctlon, wnzch

is not—aavzsable., ﬁddltlonaT llghtlng could howeverj be prov1ded for

R ~crossings not 1ocated at gunctlons.
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2. YGreen waves? for pedestrians

2.1 Introduction

The rapid growth of traffic will create an increasing need for additional
facilities in the form of new roads and road improvements and for more
efficient trafiic control. In practice, however, such facilities are

not always possible because of lack of space or shortage of funds,

It is possible however to improve the efficiency of the existing road
system. As the efficiency of the road system is largely determined by the
capacity of intersections, tfaffic control installations have been designed
~and operated in Delft which make the Very'mostrof‘theravailable traffic

space, S o o

2.2 Reouirenenbts for traific control

The prime requirements for traffic control will be briefly indicated.

1)

Performance

Traffic control performence must be maximal; it is at its maximum when

lost time is at a minimua,

Lost time relating to the times when intersections are not in use by

traffic is minimal if, with the correct green-phase combination and

‘green-phase sequence, the position of each individual green phase is

related solely to the end of the queue of the preceding conflict phese
. 2)

or phase

1) Hakkesteegt (1970} uses the term tperformance' for the notion of capacity.
Performance of & traffic control system is defined as the number of vehicld
(including pedestrians, cyclists) able to cross the intersection per unit

of time,
2} Conflict phases are the green/awber phases of directions from which traffid

flows are not admitied to the intersection at the same time,
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With any other system a smaller number of vehicles will be able to

cross the intersection owing to the lost time being greater.

Safety in relation to performance

Safe traffic movement is mostly achieved by "safeguarding® the conflict
situations against each other and by choosing the times of the clearance
phases so that no first vehicle collides with any last vehicle. In this

context, a pedestrian is also considered as a vehicle,

2.3. The Delft flexible traffic-light system

wfféffic céntfoi meeﬁing thésé requifements is possible only*with
efficient division of thertime and s?ace factors for the benefitrof
the intersecting traffic flows. Owing to the big fluctuations in
traffic patterns, in the form of traffic volume and its structure
~ which varies very greatly in the Hetherlends - there are very many
combinations of these factors. The possibility of reacting to these

combinations determines traiffic control efficiency. For every moment

a traffic light is umnecessarily green for a given direction, cars and
Vpedestrlans are probabij‘waltlpm unnecessarllj for the other directions.
A1 these p0581b111t188 and fequlreﬂents are Dullt 1nto the Delft

1flex1b1e trafflc~llght system, for cars, publMC tra&spert (trams and

buses), cyclists and pedestrians (Hokkest=egt, 1970). The systen is

adapted to the density, nature and behaviour of the various fluctuéting
traffic {lows., In Deift, operation of the control equipment is not only
traffic~related but is partly also provided with simple memory-decision

elements for optimalising control and also for special priority facilitics

for public transport and pedestrians,
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2.4. M"Goreen waves' for pedestrians

The bigger and more complicated an interéection is for wheeled traific,
the more complex it becomes to cross it on foot, Thus the pedestrian
is forced to cross in stages and tp wait on refuges beﬁween the flows
of trafiic. Many of them will not tolerate this, ignore the traffic
signs and simply cross. Pedestrian-crossing lights which these road
users regard as remaining unnecessarily red encourage offences.

Within the Delft flexible trgffic—light systenm priority is given to
road—orossing pedestrians, |

By pressing buttons the pedestrian reports to the traffic control

equipment,rwhich acts separately for each direction in order to
synchronise the series of pedestrian crossing-lights and make one wait
for the other if necessary. This not only cubs unnecessary waiting times.
for pedestrians, bubt also cfeates green waves for ithem so they can cross
the complicated intersection in a single journey. The whole system is
planﬂed so that these pedestrian fggilitiesrd§ nQﬁ ad#ersely g£f9c£:thé

capacity of the intersections. Having to "report® fo the contrcl

B

equipment automatically distinguishes,between:'“pedéstrians",gad no

-pedestrisns®., If there are no pedestrians, wheeled traffic cen carry

on with minimun waiting times.

This initial experiment with green weves for pedestrians has the .

following advantage for them.

1. As regards convenlence, iU 1s obvicusly more convenient for the
pedestrien il waibting times are reducced to & minimum; this means
even more to him in bad weather with rain or snow,

The impression is that faniliarity with the system induces people

A
.

to obey it more (by not crossing wien the Light iz red and not
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walking across near the pedestrian crossing) than they do at other
controlled crossings, and therefore safety is also likely to become
greater,
There is a definite impression that these green waves for pedesirians will
have a favourable effect. The system will therefore be regularly extended

in the future, especially where there are situations dangerous to pedestrians.
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3. Pedestrian bridzes and subways

In order to reduce the number of conflicts between pedestrians and
vehicles to nil, the only (basic) solution is to separate pedestrian
traffic spacewise from wheeled traffic. OSeparstion timewise in the form

of zebra crossings and light-controlled crossings has proved inadequate.

Ixamples of this principle can be found in the Netherlands in Lelystad,
with its pedestrian bridges and in Bijlmermeer {an Amsterdem suburb) with
subways.

Lelystad is a Dutch new town; built in ﬂhe Haster ?leﬁor?older (formerly

the Zuider Zee).  Iﬁrnow has 4;000~inhébitants and will become 2 éityrwith
100,000, The plens provide for four residential areas, each with its own
neighbourhood centre and urban amenities, separatied by zones reserved for

special uses,

The traffic system on which the plans are based means that outside the
Cactual residential areas three different kinds of traffic are almost
completely segregated, 1l.e. motorised vehicles (including mopeds), cyclists

gﬁd pgdestrian$.

The main roads; for ﬁiXSd—métofiSed iréffic bnly;'ére O.807m ldﬁefitﬁan
the stfeet lével in the residential areas. This depth reduces the
difference in height for cyclists anc pedéstrians surmounting thé bridge.
In addition to traffic signs showing pedestrians thet walking on main
rozads 1s prohibited, it is made physically impossible for them to cross

such roads because there are ditches on both sides of them bounded by

shrubbery reaching to the houses, This ensures 1007 usage of the bridges.
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Connections for motor traffic from residential areas to through roads are
based on about 500 houses per comnection. Consequently, densities are
unlikely to exceed 300 vehicles-an hour, and in the heart of the area where
motor vehicles and pedestrians do use the same routes conflict situations
will be reduced to a minimum. At the same time, the road pattern has been

planﬁed so that high speeds are impossible.

The reason why pedestrian bridges instead of subways were chosen for

“Lelystad are:

,l. 1t is simpler to keep the roads at ground lével—and if necessafyiéink
‘them 0.30 ﬁ'than fo‘raise the road le%el with'many'flyovérs, underpasses,
ete,

2. The ground wacer system and drainage along the roads makes subwsays

difficult and expensive,

In all cases the bridges have sloping approaches,-which is convenient for
cyclists and all classes of pedestrians (including mothers with prams and

old people). The width for cyclists on the bridge is 3 metresrahd for

. pedestrians 2.5 metres.

Apart from the fact that nothing can be said statistically about accidents
between pedestrisns and wheeled traffic, it may nevertheless be noted that

so far there has not besn a single accident involving pedestrians,
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4, Dutch Pedestrians Protection Association (NVBV)

Independently of the general organisation propagating road safety - the
Dutch Road Safety Association - the Dutch Pedestrians Protection
Association (NVBV) has had the specific objective since 1952 of promoting
pedestrian safety. On the one hand it organises campaigns to educate
pedestriaﬁs to act correctly; 6n the other it tries to develop (statutory)

megsures so as to help pedestrians.

A campaign and a measure by this organisation are discussed below,

4.1 "Walk left - Walk Safe" campaign

LFéiloﬁingVSwitzefiéﬁd’s’exémplé; ﬁhe‘ﬁetherlands in i963ystartéd a
Walk left - Walk Safe® campaign by means of road signs. It was carried
on in the Netherlands because of the favourable reports on the Swiss

results; many signs were placed and it was noted that pedestrians did

in fact follow the advice.

At first, the campzign wes limited to the vicinity of barracks outside

bulli-up areas. After soldiers proved to follow the advice, signs were

placed 'é;t many other sites on roads outside built-up arees if the townr

gconcefned asked for them.-

So far about 2000 of these signs have been installed in the Nethgrlands.
There is a strong feeling that the response is very great. It is hoped
that suitably evolved obsérvational methods will disclose more in future
sbout any change in habits. Although a change in hablts is likely, it

will be difficult to give scientific proof of any movement towards

greater safety.

1
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4,2 Civilian school-crosging wardens

The system of school-crossing wardens in the Netherlands has been growing
for 25 years. The system aims at providing greate; safety for children

in the immediate vicinity of primary schools. It may be ﬁentioned that
Anmsterdam was the first city in Continental Burope to try this system

out, in 1947.

The system 1s not used for infant schools, because infants definitely
cannot act responsibly in road traffic, and their parents are completely -
résponsible for them. As regards safety for primary schgol pupils, it

ig fairly generally felt that_ care should be shared by parenﬁs k,' headmastas

and the authorities.

The NVBV ;. has sought for suitable clothing for crossing-wardens.

At present, ovange flucrescent jackets are worn (SWOV, 1970), while the

patrols use a "lollipop"” to stop vehilcles.

The forms in which the system operates ére as follows:

1. A group of school wardens consiéﬁsrof children from the top primary
school classes ,abourt: 12 years old). & -group ecan only ‘be‘ fq;rmet}natr
tne heaorf_aster’s wm.tten raquest end he must have '7 s:.gned s’batements

by parents. o '/ | | -
The police instruct the children. Amsterdam even has seven different
types of Instruction depending on the location oi the crossing, the
number of chlldren that use it, the existence of zebra crossings,
traffic lights and/or pedestrian lights and specific local traffic
conditions.,
Calculations for fmsterdam show that with this systen three accidents
a year occur invelving roud-crossing children gulded by échool
warcdens oubt of a total of about 14,000,000 crossings taking place

points (Veenstra, 1967).

at warcen—controlled
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Amsterdam has another solution in the form of young traffic
assistants; these are girls between 17 and 21 employed by the
Amsterdam Police but not yet qualified for a number of police
duties which they will perform later,

In the meantime they help children to cross at dangerous points,
Lastly there are the parent wardens. In The Hague they are paid
{a small amount and with suitable insurance) and are recruited and

trained by the police; in Amsterdam the schools recruit these

(unpaild) wardens (they are insured), while the police insbruct them.

The police and the- NVBV. . believe these methods work well and’

are on the whole completely accepted.

It must, however, be realised that such systems are merely a means

of giving parents a helping hand with their own responsibilities.



5. Traffic training with model traffic~training areas (traffic gardens )

In the Netherlands about ten rnodel traffic-training areas are in use to

train children to cope with traffic conditions.

The basic idea is that children can be taught a number of rules of the
road gquicker and better in such a training area; it is also assumed
that if pro?er behaviour (conforming to the traffic regulations) can
be taught, the child will behave in the same way under actual traffic

conditions.,

Research in other countries,,especially by Sandels (Sweden), however,
- eclearly shows that these traffi C*tP&’Dlng areas are not such a successiul
training method. Prof. Sandels made two investigations into the effect

of such instruction on childrent's actual behaviour,

1, Children, all aged 7, were divided into four groups:

{a) a group taught in treining areas;

fb}, a group taught in a school by groand bv simply ma kiAg lines
on the ground and placing some traffic signs in position;
Ae) a group trained unaer'actual tr“”flc conaltlons in thc street

(@) a grotp with no tralnlng at all

Béforé‘being givén any instruction, a*l the children were tested regarding
their knowledge of relevant Lraffie situabtions aad did a pedestrians'

test in a simple situation in the street.

A11 the groups except {d) were taught by the sane teacher for the same
length of time and in the same words,

In the after—geriod they were interviowzd and given practlcal pedestrians

te Jb .

2. The samé experiment was made with infants aged 6.




Loth studies showed that by far the best wethod of teaching correct
pedestrian behaviour was in actual traffic conditions.
Next came the method in school playgrounds. The model training area

was hardly better than for the control group with no training at all,

A nuber of obvious reasons why these areaé are not a very successiul

training method are:

1. Children do no% see the same things as adults (the eyes of 6-year
olds are only about 110 cm from the ground). In the training area
everjthlng is at child-height, which is unreaiistic.

2. Ubjects obstructing‘the view dd not us@ally occur in such a
traiming avea, but o sé in actusl traffic conditions.

3. Children concentrate on one thing a» a time. In a.training area
they do this in simple situations, but lack the scope for a good
over-all view of a real (comélex) situation.

4. Speeds in the training areas are very low. lesearch shows that
children cannot estlnaie the speeds of ‘approaching vehicles under
actual condltlons.

5. 7' &dults of’aen think tha’r chlldren wﬂl behave in a.ctual ccnd:.tlons

- r;r,a,s t.heg ought to after hanng ‘gravelled the route a few tmes in
a tralnlng ares uncier supemsmon. |

6. There is a real possibility of children transwmitting the game-playing
conditions in the training area to actual tfaffic conditions, which

is not cesirable,

It follows that on the basis of present knowledge, model traffic-traiming
areos are unlikely to melte a pronounced, positive contribution to road
safely; and certainly not for children up to, cay, & or 9 years old,
Nevertheless, 1f it cennot be proved that a ncasure is unsuccessful or
il it ds expected to be unsuccessful, its eszsential features will first

t Lo e o ES I IR |
rnave wo 0C STUULC,.



This is being done in findhoven, in a well-equipped training area where
the element of playing & game has besen eliminated énd where there are
sultable training prograsmes for children in the lst to éth forms of
primary schools (both practical and theoretical). A TV camera records

the children's behaviour in ministure cars, on bicycles and as pedestrians,
for subsequent enalysis., It is intended applying this observation method
to a number of children as from the 1lst form of primary school up to the
6th form; i.e. for six years. The children go to the afea five times a
year; i.e. thirty times in total fbr 14 hﬁurs'a'time (3/4 hpur_pfactical
aﬁd 3/4 hourrfheoretical). -
Later, the infofmaﬁion feg&?diﬁg acQuired behaviour in the traihing aréa
and the effect in actual traffic condibtions will be compared with control

groups who have nol been trained by this method,
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Conclusions

. Following a discussion in this paper of a number of measures taken for

pedestrian safety, the following conclusions can be drawn.

1. Apart from the facilities discussed in Section 3, none of the measures
has produced the expected effect.

2. This does not mean these measures cannot have a positive effect: maybe
an essentially good measure 1s not properly carried out or else the
correct measurenent methods have not been (or could not be) used;

3. The effect on overall pedestrian safety with 100% functioning of the
measure discussed in 1.1.is at most mérginal.

4, As many incidental measures can at most be eypecteL to have a marginal
effeet, it 1s more advisable to seek pedestrian safety in comblnations
of measures.

5. Such combinations of measures should be based on scientific research.

6. So far there is little sc1ent1flc knowledge 0¢ pedestrian beqav1our and
the ambient factors that (may} influence it.

Present knowledge is reviewed by Schubert (1907) and in the O. E.C.D.
Report on Pedestrlan Safety (Bzehl 1970 )

'7. It is of prlme 1mnortance for the authorizles for scientific {ﬁheore tieal)

knowledge to,be translated into terms of prospective measures; fof

the scientisﬁs it is importent to do more towards formulating theories

on vedestrian safety.
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Recommendations

- In my paper I have enumerated a number of measures relating to
pedestrian safety.

The conclusionsg state that (apart from segregating different

kinds of traffic) these measures hardly ﬁabe any positive effect
on pedestrian safety.

I am also convinced that a number of measures have been introduced
based on ideas, hypothesesvor theories, without these having been
seientifically investigated. |

Not tha£ I,am'a'priori opposed to this, but in sueh a procedure
ideas, hypotheses and theories:shdu1d form part of wider analytical
approach,

In endeavouring to influence road safety in a positive sense, I
should like to go into two aspects which I think are of importance
in studying the problem:

 1.75 more fundamental apprbaéh to these problgﬁs in contrast to
incidental measures based on disconnected'ideas,

-2, ihe~behaviofaljru1es forxpe&esﬁrians and automobilists on and -

near zebra crossings.

As regards 1

In very many cases it will be impossible to avoid potential con-

1)

flicts between pedestrians and vehicles . In cases where potential

conflicts occur, traffic conditions should have as little variety

1)

Further observations will be concerned only with moterists;

motor cyclists, scooter riders and cyclists will be disregarded.



as possible. Less variety will make occurrences more predictable
‘and there will Be a bigger chance of gétting information across

to pedestrians and motorists regarding such occurrences. This
means that the task of road users will become easier and potential

conflicts will therefore emerge less often.

To limit obvious conflicts between vehicles and pedestrians, two
principles can be adopted, based on the foregoing: |
(a) make the movements of pedestrians and vehicles homogenous
at places where these types’of traffic intersect at the same
level; |
(b) make traffic conditions uniform where the routes of ﬁedéstrians—

and vehicles intersect at the same level.

These two principles are closely related.

1. Tﬂe pafterﬁ'of pedestrian movement can be made homogenous as

follows: | | | | |

(a);by'mgking pedestrian crassings always at the same points in

, cbin;iarrgblre traffic coﬁditiﬂns or 'at,flaces where Vpédéstri‘ansr :

ﬁbiﬁélly érosé fhé'réad; 7i7 |

(v) by restridiing the possibilities of croésing the road except
at pedestrian crossings;

(c) by getting pedestrians to cross in groups instead of making
individual decisions to cross over;

(d) by making an x number of pedestrian crossings per kilometre
of'foad, per area of land, per.number of intersections, étc.;

(e) by having rules for crossing the road at pedestrian crossings

and at other places.
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The movement pattern of motorists can be made homogenous as

follows:

(a) by making pedestrian crossings always at'the same places
in comparable traffic conditions, or at places where pedestrians
normally cross thé road, or at places where motoriéts expect
pedestrians to cross;

(b) by making an x number of pedestrian crossings per kilometre
of road, per number of intersections, etc,;

(¢c) by having rules for approaching pedestrian crossings.

IT. For maklng the traffic sltuat1ons unlform, the very flrst
thlng is to choose between 31mllar1ty in percept1b111ty of

the situation and uniformity in its conception.

A, Similarity in perceptibility of pedestrian crossings and the
pedestrians on them can be échieved withs
‘(a) conspicuousness of the pedestrian crossing and any (prior)
ﬁarningggr | | . . o
(h) recognisability of the pedestrian crossing and any (prigr)

"warn1ngs;

o (c)iexpectatlon Of ihe presence of a pedestrlan cr0551ng.:7"'

B. Uniformity in conception can be achieved with:
(a) uniform lighting;
(b) uniform marking;

(¢) uniform (prior) indication.

Items A and B concern the motorist; they will play no significant
part for pedestrians (except in expectation of the crossing#s

presence as regards perceptibility).
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As regards 2

Based on the principles of homogeneity and wniformity, the
homogeneily of pedestrian movements in the case of zebra crossings
can be promoted, for instance, by the location of the crossings,
their number, restrictions on crossing elsewhere‘than at the
zebra, crossing in groups instead of individually, rules;
homogencity in vehicle movements can be promoted, for instance,
bylthe location of zebra crossings, their number, rules.

I should now like to go furtber into these rules.

On the whole opne may say that if the rules are to meet their
purpose of safe traffic regulation,; they must satisfy the following
requirements:

1. They must be informative, i.e. be intelligible, relate to
concretely defined situations or behaviour, be capable of only
one interpretation.

2. They must involve no contradictions, i.e. compliance with them
must not conflict with other rules.

3, They mu: i hav, VﬂliditY, i.e. Pe sigpificantg to safe trasgpic
regulatlon, and no! he suPerfluons or incomplete;

. It must be possible for the road user to obey them and for the
police to enforce them, Obedience may be both psychologicai
and physical., In its psychological form, the road user must not be

inconvenienced too much,

If rules do not meet these criteria, they may cause problems for
road users and make them uncertain of their legal position, and

perhaps be detrimental to road safety.
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" The regulations in the Netherlands concerning pedestrians'

and motorists' behaviour on and near zebra crossings (see
appendix) do not completely satisfy items 1, 3 and 4.

I can give you the following examples to illustrate this. One
of the regulations is that:

"Drivers must approach zebra crossings with care and must give
free passage to pedestrians who are on tﬁe crossing",

If the pedestrian want to avail himself of his right to free
passage hermust‘already be on the crossing.
,Butrhe hardly dares to gorqn'the zebra as long as fairl& £ast-
trafficfis'apprqaching, and he stands waiting on the kerﬁi e
The motoriét‘reacts by carrying on withouf reducing speed.

In this way, a zebra crossing is of little benefit to the
pedestrian., Even stepping on to the crossing and standing there
has little effect because this is still interpreted by the*
‘motorist as "waiting”. | . |

Tﬁe custom is ihus £ha£"

- pedestrians only walk on to a zebra cr0331ng wﬁen the approachlng

‘gtrafflc is- st1ll faarly far away,r - 7

~:1f there 1s a llne of traffle, the pedestrlan waltsruntll it

has all passed by
- the motorist approaches at normal speed and only applies his
hrakes if one or more pedestrians cross over and a slight

swerve is no longer enough to avoid the pedestrian or pedestrians.

Other dituations differing from these sometimes occur, but are
not usually understood quickly and are thus dangerous; for

instance:



- pedestrians cross just in front of an approaching car so that
the motorist hasito apply his brakes hafder;

- motorists slow down and/or stop while the pedestrian is still
standing on the pavement of the beginning of the zebra erossing

(may cause front/}ear collisions).

Accidents caused in this way generally have little to do with
not geeing or seeing too late, but are due more to misunderstanding

between the pedestrian and the motorist.

The situation becomes more~complicatedkin the following cases,

»when there may be:both:misun&érstandingrand'not seéiﬁgror zeeing

too late: 7 |

~ the first car stops, thezsecond car drives 6n past the first
one. The pedestrian, encouraged to walk on by the first car
stopping, now faces an additional hazard;

~ the car stops, the pedestrian walks on, but forgets to watch
the tréffic comingwfrom the other diréction;4

- the car stoﬁs, the sécond car seés this too late or is driving

too close behind the first car and runs into it. If the first

. ear is pushed on to the zebra crossing, there is a dangér'td B

crossing pedestrians,.

As to the first mentioned case, a regulation has been made
prohibiting overtaking of stationary vehicles before zebra
crossings, but this still happens constantly.

As regards enforcement, the police generally apply too few
sanctions in traffic offences by pedestrians; in particular,

too little attention is paid to the rules about pedestrians
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~crossing roads and on and near zebra erossings.

This is probably because the police forces*are‘understaffed.

The rules formulated by the authorities to limit motorist/
pedestrian conflicts on and neatr. zebra crogsings are far frpm ideal.
The basic principles (of homogeneity and uniformity) are not

served by this and there will be no positive effect on redd

safety.

To sum up:

 What I have tried to make clear in the foregoing is that if
pedestrian safety regulations are to have positive results,

they will have to form part of a scientific approach to the

problems. More analytical work will have to be done hefore

appropriate regulations can be formulated.
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Appendix

. THE NETHERLANDS

Trafdic Rules and Symbols Regulations. Royal.-Decree kth May

1966 (Stb, 181).

Article 37

3.:It is forbidden to overtake on the right or the left if the
vehicle being overtaken is stationary before a zebra crossing

or 18 approaching it slowly.

Article 79

If the $traffic has to stop, drivers must keep clear the part
of the road reserved for traffic from the opposite direction,
zebra crossings and crossing for cyclists, and also allow
free passage for intersecting traffic om intersections and

Junctions.

Article 81

2. It is forbidden_in any event to stop a vehiclg:
(b) on zebry crossings and crossing for cyclists
{g) within , distang, of 5 melreg befgre zebra crossings
. B4 crossings for cyeclists and, if ther® 18 no~stopping sign
on the right éide of the road, within 5 metres after this{

this regulation doesfnot apply to two wheeled motor vehicles;

Article 99

2., Pedestrians must not cross the road within a diatance of 30
metres from a zebra crossing.

3. The regulation in para. 2 does not apply if, in order to



reach the zebra crossing, the pedestrian first has to cross
another carriageway, nor if he is going to or from a public

transport vehicle from or to the mnearest footpath or pavement.

Article 100

1. Drivers must approach a zebra crossing with care and must
give free passage to pedestrians on the crossing.

2, This obligation does not apply to police cams or fire engines,
ambulances, or motor Vehlcles of other emergency serv1ces
‘de31gnated by the Minister of Transport and canrylng v1s1b1e
gnd audlble 51gna1s as dlrected by the M1n1§ter under Artlcle

58, nor to mllltary convoys or funeral process1ons.
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