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FOREWORD

Creating improved safety and access for pedestrians requires providing safe places for people to
walk, as well as implementing traffic control and design measures which allow for safer street
crossings. A study entitled "Evaluation of Pedestrian Facilities" involved evaluating various
types of pedestrian facilities and traffic control devices, including pedestrian crossing signs,
marked versus unmarked crosswalks, countdown pedestrian signals, illuminated pushbuttons,
automatic pedestrian detectors, and traffic calming devices such as curb extensions and raised
crosswalks. The study provided recommendations for adding sidewalks to new and existing
streets and for using marked crosswalks for uncontrolled locations. The "Evaluation of
Pedestrian Facilities" also included synthesis reports of both domestic and international
pedestrian safety research. There are five international pedestrian safety synthesis reports; this
document compiles the most relevant research from Scandinavia.

This synthesis réport should be of interest to State and local pedestrian and bicycle coordinators,
transportation engineers, planners, and researchers involved in the safety and design of
pedestrian facilities within the highway environment.

Wi oo

Michael F. Trentacoste
Director, Office of Safety
Research and Development

NOTICE

This document is disseminated under the sponsorship of the Department of Transportation in the
interest of information exchange. The U.S. Government assumes no liability for its contents or
use thereof. This report does not constitute a standard, specification, or regulation.

The U.S. Government does not endorse products or manufacturers. Trade and manufacturer’s
names appear in this report only because they are considered essential to the object of the
document.



FOREWORD

The am of this report is to highlight some of the more important research findings in Scandinavia
Since our pogtion is Lund in Sweden, most of our findings derives from Swedish results. The
Scandinavian countries have great amilarities and mogt of the findings are vdid for dl the countries.
In some cases the difference in the traffic law plays an important role. Thisis especidly the case for

zebra crossings where the rules in Norway are significantly different from the other Scandinavian
countries.
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1. Pedestrian safety situation in Scandinavia

1.1. Result from police reported accidents

Police reported accidents are still the most common source of information if we want to study the
overadl safety Stuation for road users. In the Scandinavian countries, we have along tradition of
studying accidents reported by the police. Since the accuracy of these reports decline with
declining severity, we tend to only rely 100 percent on fata accidents; but for most purposes, dl

injury accidents are used. Looking at the number of people killed in road related accidents, we can

see that pedestrian accidents gill condtitutes a severe problem.

Table 1. Police reported pedestrian accidents 1995 in the Scandinavian countries.
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Sweden 8.8 71 1403 1474 8.1
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Figure 1. Police reported accidents in Sweden, 1970-1996.




1.2. Result from hospital records

Since the problem with underreporting is especidly big for pedestrian and bicycle accidents, it
makes sense to include results from hospital records. In Sweden al accidents on roads or
sdewaks— including at least one vehicle — are consdered traffic accidents. Thisincludes single
accidents for peda cycligtsin the same way as single accidents for other road users, but it does not
include single accidents for pedestrians. Besides, single accidents for cyclists are dmost
non-exigting in the police records.

In astudy by Berntman and Modén (1996) it was found that more than 400 pedestrians were
injured during 1 year in the city of Mam@. This s about five to saven times the number reported by
the police. More than haf of the injured people are above 65 years old. Thisis aso true for
gmadler towns. Problems for pedestrians generally increase with increasing age. As an example, we
can often find traffic accidents involving pedestrians above 90 in the hospita Satigtics. Women are
more at risk than men. In smaller towns, such as Lund (100,000 inhabitants), 70 people per
100,000 inhabitants are injured in traffic. In Mamo which is a bigger town (225,000 inhabitants)
185 people per 100,000 inhabitants are injured.

Most pedestrians are injured in single accidents

In studies based on hospital records, the most predominant type of accidents involve pedestrians
who have fdlen or dipped onicy or snowy surfaces. Berntman and Modén (1996) found that
between 65 and 80 percent of the accidents reported by the hospital were of this type. Compared
to other road user groups, faling and dipping is far more common for pedestrians. In our Nordic
climate, icy and snowy sdewalks play an important role in many pedestrian accidents. In a
Swedish study (LTH/VTI 1996), it is concluded that the climate and thus snow and ice conditions
have agreat impact on pedestrian problems. In the city of Géteborg and Lidkdping, icy or snowy
conditions were present in 50 percent of al accidents in which pedestrians fdl. In Umeg, in the far
north with colder climate, the number is 65 percent.

Pededtrians injured by faling often claim that bad winter maintenance was a main contributing
factor to the accident. Holes and generdly uneven surfaces are also often mentioned.

1.3. Other sources for safety information

The traffic conflict technique

From amethodologica point of view, the monitoring and evauation of traffic safety isavery
chdlenging task. Generdly, safety monitoring and evauation must include a number

of different tools. Accident reports normaly provide only limited information about the accident
generating processes. Besides, it is often difficult to make reliable estimates of the expected



number of accidents. Accident andysis must therefore be supported by supplementary information.

The most common concept in this respect isthe traffic conflict. It represents alink between
behavior and accidents. It has ‘one leg’ on the behaviord sde, viathe continuous monitoring of
behaviors and specification of behaviors that lead to serious conflicts. The 'other leg' ison the
accident side, thanks to the identification of near-accident Situations (= serious conflicts) that have
shown a close rationship with accidents.

Accident andysis plays the role of large-scae monitoring of safety problems, while conflict sudies
are used to identify the kind of problemsthat lie behind the accidents and what kind of measures
might be effective. Behaviord dudies, findly, support conflict studies through more comprehensve
and detailed studies to explain the presence of certain accident- producing behaviors, or why this
behavior is more common than other nonaccident producing behaviors.

The Swedish Traffic Conflicts Technique (TCT), the most commonly used today, is based on two
concepts. Timeto Accident (TA) and Conflicting Speed (CS) (Hydeén, 1987). TA isthe time that
remains from the moment one of the road users takes evasive action until acollison would have
occurred if the speeds and directions of the involved road users had not changed. CSiis the speed
of the road user that takes evasive action, just prior to the evasve action. A serious conflict is
defined by certain border values for TA and CS. The serious conflicts are recorded by human
observers. The training of observers normally takes 1 week.

One great advantage with conflict gudiesisthat they are easy to perform. In the most smple form,
no sophisticated hardware is needed, only a pencil and arecording sheet. Today, image
processing is becoming avaid concept for making conflict studies more efficient and reliable.

The Swedish technique has been carefully assessed regarding reliability and vaidity. It has been
demongtrated that serious conflicts very often are more reliable in predicting average expected
accident numbers at individual locations than occurred accidents are. Moreover, events leading to
accident Stuations (i.e., to serious conflicts) are more reliably recorded by trained observers than if
they were to be recorded viainterviews with accident involved road users, or via some other
reconstructing procedure.

Long experience in the development and use of thistool has clearly shown that the Swvedish TCT
isrdiable and vdid enough to be auseful not only in Sweden but dso in other countries. The
Swedish technique has been gpplied in quite afew countries around the world.

Thanks to this comprehensive knowledge of what behaviors actudly produce risks and what the
underlying reasons for these behaviors are, one can then hypothesize about remedial measuresin
any of the traditiona areas, e.g., road design, campaigns, information, education, etc., thus treating
both general problems and loca problems. There is one more mgor point; conflict sudies can be
used in an after Situation to see whether the hypotheses that were formulated actualy proved to be
true or not. Thus, the learning process, and the increase of useful knowledge, can be accelerated.



The main problem in using the technique today isthat it is too demanding of time and human
resources. One way out of this problem isto make the procedure of data collection and analysis
more or less automatic. Research efforts are underway to link conflict studies to video- recording
and image processing.

2. The effect of common pedestrian facilities

2.1. Zebra crossings

Zebra crossings are one of the most common pedestrian safety countermeasures in Sweden, asin
al Scandinavian countries. To test the safety effect of a standard zebra crossing, a comparative
study was carried out with data collected from five cities in southern Sweden. The vast mgority of
intersectionsin centra parts of Swedish urban areas have been equipped with marked zebra
crossings.

It has been considered dmost sdlf evident to most peoplethat it is safer to crosstheroad a a
zebracrossng. The wdl-known fact that most of the accidents where pedestrians have been hit
by a car in urban areas occur ether a a zebra crossng or at a sgnaized intersection has not
changed the opinion about the zebra crossing. It was considered obvious that this was caused by
the high exposure at zebra crossings and signdized intersections respectively. No one had,
however, up to that point, measured the exposure of pedestrians in Sweden (Ekman, 1988).

The study was designed to ensure comparison with previous British studies by Jacobs and Wilsson
(1967). Inthat study only afew streets were examined, but in this study, data were collected from
many dreetsin the five cities. In line with the British sudy, the Street was divided into segments
that could be considered comparable.

In addition to the zones defined in the British study, some zones were added to make it possible to
compare the zebra crossing, including the area just surrounding the zebra marking, to approaches
with no zebra marking or Sgnalized facilities. The reason for this was that the previous studies
pointed out that there was a big difference in accident rates between the zebra and the area just
beside the crossing itsdf. This had been used as an indication of the safety benefits of the zebra
crossing. The high accident rate close to the zebra crossing should be looked upon as a negative
Sde effect of the zebra



Table 2. Cities where the data was gathered.

City Inhabitants in urban areas
of the city in 1980
Goteborg 457000
Mamo 227000
Lund 55000
Landskrona 27000
Edov 14000

Accident data were collected from the cities listed in table 2 in southern Sweden. Data on police
reported injury accidents where pedestrians had been hit by a vehicle was collected from 1979 to
1984. The length of the period was a compromise between areasonably large data set on one
hand and on the other hand avoiding too large changes in the traffic Stuation during the time

period.

Each accident was classfied in line with the zone system, which means that only accidents that
involved both crossing pedestrians and cars were considered. Accordingly, the number of
crossing pedestrians was counted &t dl streets. To cover al the selected streets, the counting was
carried out with asample technique. All the counting was done manualy by observers. Intotd,
56,700 km (35,211 mi) of street were covered. For each individua zone, the number of crossing
pedestrians was counted twice during a short time (two 6-minute periods). The pesk traffic period
was avoided by counting crossing pedestrians between 9:00 to 12:00 and between 13:00 to

16:00. Anandysis of accident occurrence suggested counting the traffic during off-peak time,
snce the accidents seemed to be dispersed during the day with some concentration in the
afternoon.

The accident rate was defined in accordance with the probability gpproach. The aim wasto seeif

it was safer for those pedestrian crossing the street at a zebra crossing compared to those crossing
at other smilar locations. The accident rate was then:

R= the number of police reported accidents during 6 years

the number of crossing pedestrians during 12 minutes
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The multiplication by 1,000 was made to get manageable numbers.

The main result was that crossing at intersections where there is zebra marking seemsto result in
higher risk for an individua pedestrian than crossing at other intersections. It was a'so shown that
sgndized intersections do not provide a safe crossing Situation for pedestrians. For children and
elderly, there seems, however, to be an indication that the sgnd could dightly improve the
gtuation.

When the weak groups (children and elderly) were excluded, it became obvious that the high
accident rates for zebra crossings could not be caused by high number of wesk road-users, see
figure 3.

The results were not only checked for age effect but also for car flow. The crossing point sudied
was dong long streets with most of the types of zones covered to control car flow. If astreet with
remarkably high car flow was picked, this would then affect al the zones. Asadouble check, car
flow was compared, and no mgor difference was found between the types of zones. Signalized
intersections and intersections with no facilities were even found to have dightly higher car flow
than those locations with zebra crossings.

The generd explanation to these remarkable results was that pedestrians experience afdse feding
of safety when protected by zebramarking or Sgndization. Another way of expressing it could be
that pedestrians cross more carefully when no help is provided. This study does not cover the
mobility gains, if there are any, from zebra crossngs or Sgndization.

Three main conclusions could be drawn from this study:

C The safety potentia at Sgndized intersectionsiis not fully achieved.
C Behavior adaptation or behavior modification is the key to safety improvements or failure.

C The safety potentid is great at both zebra crossngs and at sgndized intersections, snce two
thirds of all pedestrians cross at these locations.

In amore eaborate sudy regarding the relationship between accidents or conflicts and exposure,
Ekman (1996) compared intersections with and without zebra crossings. The results are in many
ways comparable; both studies focus on mgjor sreets in partly the same cities. In the latter studly,
data were collected from the cities of Mamo and Lund. Theresults areillugtrated in the following
two graphs.
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Two main conclusions could be drawn from the figures above.

C Zebra crossings seem to have higher accident rate than gpproaches without zebra marking.

!Risk Performance Functions (RPF).



C The increased accident rate for gpproaches with zebra crossingsis only valid on locations
where the car flow islarger than 100 cars per hour.

This data set does not include enough locations without zebra crossings and with car exposure
higher than 250 cars per hour to alow the congtruction of avalid confidence interval.

The locations, with and without zebra crossings, do not only vary according to the car exposure.
The pededtrian flow is naturaly much higher at locations with a zebra crossng. If welook at the
RPF of pedestrian flow we get the results presented in figures 6 and 7.
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Again the approaches with zebra crossings are associated with higher conflict rates. Approaches
without zebra crossings have generdly much lower pedestrian flow inthisdatasat. Thisis quite
naturd, snce ahigh number of pedestriansis amgor argument for ingtalling zebra crossngs. The
shape of the RPF below 100 pedestrians per hour seems identical for approaches with and
without zebras even if the irregularities are inggnificant for both curves. The differencein the
conflict rate is, however, Sgnificant between approaches with and without zebra marking.

With and without refuge

A common countermeasure for improving the Stuation for pedestriansisarefuge. Theideaisto
both decrease the speed of gpproaching vehicles and to make the crossing easier for the
pedestrian by enabling him/her to crossin two steps. Below isadivison of the data set in two
groups. 161 approaches have refuge and 206 have no refuge in the data set. The RPF, of car

exposure for the two groups are
presented in figures8 and 9,
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Despite the fact that most gpproaches are without refuge, information is gathered over alarger
exposure region at locations with refuge. Inthe low region of car exposure thereis just about a
ggnificantly lower conflict rate at locations without refuge than at locations with refuge.
Remember, however, that locations with refuge normally have zebra crossingsaswell. The
positive safety effect of refuge seems to be stronger than the negative effect of zebra crossng, at
least in the lower region of car exposure.

If one digtinguishes between with and without refuge, but only for those locations with zebra
marking, the resultsillustrated in figures 10 and 11 are seen.
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Figure 10. Pedestrian conflicts per pedestrian versus car exposure for approaches with
refuge and zebra crossings. (Moving average line (RPF) with an estimated 80%
confidence interval.)
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Infigures 10 and 11, the pogitive effect of refugeis dightly increased.



2.2. Small roundabouts

If properly designed, small roundabouts work very well as a speed reducing measure. Experiences
of rebuilding alarge number of intersections on arterid roads as smal roundabouts (diameter
between 4 and 25 m (13 and 82 ft)) in England showed that the number of accidents decreased by
30 to 40 percent (NVF, 1984). A large-scae experiment with small roundabouts on arteridsin
the Swedish town Vé&xjo was carried out in 1991 (Hyden et d., 1992); Hyden, et d, 1995).
Twenty non-signdized and one signalized intersection were changed to roundabouts for a period
of 6 months. A prerequisite was that the roundabouts only had one lane a each entry and exit and
ingde the roundabout. Thiswas possble from a capacity point of view, even though the signalized
intersection had as much as 22,000 incoming motor vehicles aday. The basc hypothesis was that
by using small roundabouts as a speed reducing measure at each intersection speeds would be
reduced significantly a the mogt critical points, i.e,, at the intersections, and partly reduced
between intersections. The result confirmed the hypothesis; mean speeds through the intersections
rebuilt as smal roundabouts decreased by 11 to 18 kmvh (7 to 11 mi/h) to 30 to 35 kmvh (19 to
22 mi/h). Speeds on links between two consecutive roundabouts were reduced between 5 and 10
knmvh (3 to 6 mi/h).

Conflict studies indicated that the expected number of injury accidents at the roundabouts would
decrease by 53 percent, 66 percent for peda cyclists and as much as 89 percent for pedestrians.
For car occupants no change was predicted. The safety effect was predicted to be the same at the
sgndized intersection as in the others.

The studies showed that the accident risk was strongly related to the entering speed at these
intersections, and that the entering speeds primarily depended on the laterd displacement that
drivers had to perform.

Studies aso showed that the interaction between car drivers and pedestrians was significantly
improved. At the one intersection studied, the number of car driversthat stopped or dowed down
to let pedestrians pass increased from 27 percent to 50 percent. The noise level was dightly
reduced (by 1.9t0 4.6 dB(A) at intersections that were provided with roundabouts. Energy
consumption and air pollution increased dightly at intersections that were non-signdized in the
before situation but reduced much more at the intersection that had been sgndized. At
non-signaized intersections, there was on average a 5,6 percent increase of CO and a4 percent
increase of NO,, while at the signalized intersection there was a 29 percent decrease of CO and a
21 percent decrease of NO,.

The difference in effects between the intersection that was sgndized in the before Stuation and the
other was dso clearly demonstrated when looking at travel times. On average, car occupants lost
0.12 seconds a non-signalized intersections when they were provided with roundabouts, while
there was atime gain of 11 seconds in the signalized intersection. Corresponding figures for
pedestrians were no change at non-signdized intersections while they gained 12.5 seconds at the
sgndized intersection.

Of those 21 intersections that were changed into roundabouts, 5 were kept after the testing period.



Of these, two remained unchanged for 4 years. A long-term follow up was therefore executed at
these two intersections. In short, the finding was that speeds had gone up a little but was still much
below the original speed. At one of the intersections, the average speed dropped by 50 percent till
4 months after installation of the roundabout and by 34 percent 4 years after, in both cases
compared with the before speed. At the other intersection, the corresponding reductions were 51
percent 4 months after and 44 percent 4 years after.

The same kind of finding was true for the accident risk, i.e., there was still quite a significant
decrease of risks in the long term, even though it had been slightly reduced compared with the
decrease soon after the roundabouts were installed.

Figure 12. Small roundabouts in Viixjo.

To conclude, small roundabouts with the aim of not only simplifying driver task in general but also
reducing speeds, seem to be very beneficial for pedestrians. At the same time the Swedish study in
Vixjo clearly indicated that the disbenefits, in terms of increased delay for cars, from changing
from give way to roundabout are small and can easily be offset by removing a number of the traffic
signals. In Vixjo a bit more than 20 intersections were signalized. Most of them could have been
replaced by roundabouts with both safety and other benefits as a result. (Today five signals along
one of the arterials are changed into roundabouts, all because of the positive assessment made by
the city authorities in addition to the research results presented here.)

2.3. Traffic calming

In Sweden, a new publication called Lugna gatan (Quiet street) will be launched in 1998. The
idea is to provide a handbook covering new traffic safety countermeasures. The aim is also to
provide guidance on the network level, thereby enhancing the use of traffic safety countermeasures
in a systematic way. This has resulted in a new type of guidelines, where the users are guided
more fowards a holistic view rather than simple decision rules about what countermeasure to use at
a certain location. The general message is in line with the new zero-vision (see section 4.1) namely
that the speed at a specific stretch of road should be defined according to the weakest road user.



In urban areas, this means that the speed should be guaranteed not to exceed 30 km/h (19 mi/h) if
pedestrians are to be expected. If no pedestrians or bicyclists are expected, the speed could be
50 km/h (31 mi/h) at intersections and 70 km/h (43 mi/h) on thelinks. The guideline dso suggests
methods to achieve the low speed at different circumstances.

Environmentally adapted through-roads

Denmark has a great experience with environmentally adapted through-roads. Theideaisto
create atraffic environment for the weskest inhabitants in avillage rather than letting the
through-going traffic set the pace. This dtrategy is acommon dternative to bypasses. One
important argument for not building bypassesisto hinder a drift of the village center or to drain the
village by the through going customers. The evauation of 21 of these environmentaly adapted
through roads shows positive effects both on aesthetics and on traffic safety (V g derektoratet,
1996). The decrease in speed of the traffic has been significant. The decrease in the average speed
was 12 km/h (7 mi/h) when round-abouts where used and dightly less where only more "visud™
means where used. The increasein travel time was about 10 to 20 seconds since the length of the
villagesis about 1 km (.6 mi). Since pedestrians crossing the main village street were consdered
the primary problem, the pedestrians will gain much from the decrease in vehicle speed. If the
countermeasures are designed without any physica and intervening ingredient, the effects are not
to be expected to be beneficia to pedestriansto any larger degree.

2.4 Project WALCYNG — How to encourage WALKing and
CYcliNG instead of shorter car trips and to make these modes safer

Introduction

WALCYNG was a project funded by the European Commission under the Transport RTD
Programme of the 4" Framework Programme. It had partners from eight countries and was
coordinated by the Department of Traffic Planning and Enginneering in Lund, Sveden.

Theincrease in car traffic has become athrest to the qudity of lifein urban areas. Accidents and
other safety related problems are examples, and loca emission problems are another. More
generdly, it is evident that car traffic in most urban areas has grown so much that many important
aspects of urban life are inhibited to such an extent that the question of sustainability has become
an important topic.

Promoting walking and cycling as an dternative to short car tripsis Seen as one important way of
decderating the increase in car use in more densdly inhabited areas. Pedestrians and cyclists
produce no mgor threet to other road users, nor do they pollute the environment with fumes and
noise. Besides pedestrians and cycligts provide the best opportunities of enhancing qudities of life
in generd in urban aress.

The purpose of WALCY NG was to sort out conditions and measures which may contribute to
replacing short car trips with walcyng (walking and cycling). WALCY NG applies a Marketing
Modd, in the project formdized in four main parts:



1 Information policy: One has to collect information about potentid and practising
customers so that the preconditions for the behavior they should choose could be made

attractive.

2. Product and distribution policy: Adequate and attractive technica solutions are worked
out and considered thoroughly so that they will meet customers and potential customers
needs.

3. Incentive and pricing policy: One dso must provide incentives given by the society,

indtitutions, companies, etc., on al leves, both to encourage walking and cycling and to
discourage the use of cars for short trips.

4. Communication policy: Users and potentid users must be informed that their needs and
interests are taken into consideration, on the product and distribution side, as well as on
the incentive sde. The product must be displayed and be given a positive image.

Main findings
a. What is known about the target groups and their situation?

Many car trips are quite short; a change from car to walking or cycling for trips shorter than 3t0 5
km (2 to 3 mi/h), could replace haf of al car tripsin many European cities. Trip chains could only
explain some of the car use on short trips. Important differences are found between men and
women, young and old, car owners and people without a car, workers and non-workers.

A lot of products and efforts were identified. They were divided into four different types:

(2) Personal products, i.e., products that are appropriate to wear or to be used for help or
comfort, for westher protection, for carrying things, for security or items to facilitate walcyng.

(2) Vehicle products belong primarily to the bicycle or could be attached to it (bags, lamps,
computers, €tc.).

(3) The Road and infrastructure category dedls with design and maintenance on net level of links,
crossings, parking facilities, and intermodal points, aswell as redtrictions for motorized traffic.

(4) Theam of societd efforts (e.g., media, paliticians, officias, and companies) isto reach certain
attitudes and behavior among the public supporting walcyng interests and/or discouraging the use
of cars. The means can ether be persuasive or forcing.

The experienced problems of walcers were andyzed dong the dimensions of socid climate (e.g.,
the low status of walcyng), hedth (e.g., cycling is good for hedth but cannot be done without a
basdline hedlth condition), comfort (e.g., important with specia provison of benches,
waste-baskets, shelters, and public toilets), subjective safety (e.g., pedestrians should be
separated from both cars and cyclists, walcers should not be too much isolated, especidly if the
illumination is poor), mobility (eg., the bicycle network must be continuous and of good qudity),



aesthetics (e.g., pedestrians and cyclists have time to ook around and redlly get to know the
environment), and financid advantage.

Even though it isafact that the more cyclists there are in a country the lower the accident rete,
increased walking and cycling would result in a consderable incresse in accidents if no strong
action istaken. WALCY NG presents eight recommendations valid in most European countries. In
most cases they can be implemented with reasonable costs in a short term. The far most important
measure WAL CY NG wants to highlight is a strategy to achieve a maximum speed of 30 km/h (19
mi/h) on streets where walcers are present.

b. What is known about the preconditions for WALCYNG?

There are alot of benefits associated with walking and cycling: Health aspects are important
benefits of walking aswell as of cycling. For waking, environmenta aspects and getting fresh air
are additiona important benefits. Surprisngly, in interviews, environmental aspects are not
mentioned very often as positive agpects. Cycling is fun, gives you good exercise, and is very
convenient. Even though there are many benefits involved in walking and cycling, walcers meet a
lot of barriers and obstacles, e.g., lack of facilities to trangport heavy things, hilly topography, bad
westher, polluted air, aswell asinfrastiructure barriers such as insufficient road cycle network,
unsafe crossings, parked cars on the pavements, high curb stones, etc.

The figure below gives an example from an attitude survey carried out in four countries. It presents
the main barriers for walking.

A Norwegian stated preference-study indicated that the trips to work and to sports and exercise
are easest replaceable by bicycle, while grocery shopping trips could easiest be replaced by
waking.
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Figure 13. Barriers for walking in Finland, Austria, Italy,and Spain. The attitude surveys.



In the same attitude survey, the respondents were asked to identify measures that could reduce
barriers and improve waking and cycling conditions. Most respondents see infrastructura and
politica measures as most important. Among the infrastructural messures are:

- More footpaths and cycling lanes.
- Wider sdewalks.
- Subways and crossings.
- Smoother road surface.
The most important political messures are;
- Prohibit cycling on sdewaks.
- City centersfree of cars.
- Priority for walcers at crossings.

- Different measures to reduce car traffic, like increased gasoline prices, fees for
parking spaces, regtrictions on car driving, €etc.

(1) What incentives and disincentives should be provided for car drivers to make them wak and
cycleingtead of using the car for short distances?

Incentives are important ingruments to influence travel behavior in awacyng-friendly way. An
important concluson of WALCY NG was that incentive strategies should play a more important
role in the future, both providing awacyng-friendly infrastructure and atmosphere, and giving
economic incentives to make walcyng more competitive compared with using the car.

(2) How good is communication with the target groups and how can it be improved

Communicative measures (e.g., information campaigns, and advertising) should consder a
segmentation of the market and different characteristics of different target groups. The sender of
the message may vary, aslong as he or sheis credible. The most important characterigtics of good
communication are summarized in the find report.

(3) How should researchers and practitioners prepare themselves for the structurd difficulties they
will meet with atopic that so far is consdered of inferior importance?

One important aspect of promoting walcyng is the problems one can expect to meet in terms of
partly naive arguments againgt walcyng from various representatives of governmentd indtitutions,
private inditutions, or certain individuals working in such inditutions. It isthe ideaof WALCYNG
that mentally dedling with the expected problems helps one to react in amore relevant and
objective way when they arise. The involved person will thereby be better



prepared and resstant. The find report presents relevant counterarguments for al types of
arguments.

(4) How to raise and sustain the importance of walking and cycling as trangport modes?

Lobbying plays an important role in promoting walcyng. The most important aspects in connection
with lobbying are, eg., to become part of the political sphere, to achieve the assstance of mediato
influence peopl€'s attitudes and behavior, and to consder the fact that the effectiveness of one's
effortsislinked to power, like economica, representative, psychological, power through access to
resources, etc. It was concluded that successful |obbying needs a network of cooperating
partners.

The WALCYNG Quality Scheme

One of the main goas of WALCY NG was to produce an evauation scheme; the Wacyng Qudity
Scheme (WQS). It should dlow an assessment of different policy activitiesin the area. The WQS
is desgned as an interactive software that can be used for obtaining and evauating information
about the preconditions for walcyng in a certain area of interest (atarget group, atype of product,
aroute, a neighbourhood, a city, a country, etc.). The WQS should on the one hand remind the
compilers of dl relevant aspects to be considered both when assessing given preconditions for
walcyng and when developing measures. In this respect, the WQS resembles a checklist. On the
other hand, the WQS has a comparative and an analytic character because the qudity of the
aspects that should be considered has to be assessed as well.

2.5 Car - Pedestrian interaction at zebra crossings

Vérhdyi (1996) has carried out an indepth study of driver and pedestrian behavior & a
non-signalized zebra crossing, with speciad emphasis on drivers choice of speedswhen
approaching the crossing.

The study was made on a 7-m (23-ft) wide arterid road in the city of Lund, Sweden. Sight
conditions were quite good. Speeds were recorded with aradar gun, and the events were
video-recorded a the same time. The study focussed on so caled interactive Stuations, defined as
Stuations where a vehicle was gpproaching the crossing — within a distance of 70 m (230 ft) —
when there was a pedestrian present at the sametime.

The results showed that of 824 interactive Stuations the pedestrian crossed before the vehiclein
only 5 percent of the cases. This situation only changed when the pedestrian was more than 4
seconds ahead of the vehicle. Then vehicle speeds were lower because the drivers thought that "it
was no use in trying to pass before the pedestrian.” This dso made it more probable that the
pedestrian actualy passed before the vehicle.



Varhdyi dso defined "criticd interactions” Those were the interactions where the vehicle and the
pedestrian in theory could reach the meeting point exactly at the same moment. The table below
shows the speed behavior of driversin these critica interactions.

Table 3. Speed behavior in critical interactions at a zebra crossing.

Speed behavior Number of drivers Percent (%)
Reduce speed 16 11
Braking 24 16
Keep the same speed 86 57
Accderating 25 16
Total 151 100

The table shows that drivers keep the same speed or accelerate in 73 percent of the cases, while
only 27 percent of the drivers are dowing. The results indicates that there seemsto be adriver
Srategy to maintain speed — or even accelerate — even with speeds above the prevailing speed
limit of 50 krvh (31 mi/h) to communicate to the pedestrian that he/she has no intention to stop
and let the pedestrian pass. This communication in the form of acceleration took place 40 to 50 m
(131 to 164 ft) away from the crossing. From the driver's point of view, the strategy works quite
well; the vehicle passes before the pedestrian in dmost dl cases. From a pedestrian point of view
the strategy is less attractive. Besides, the present law clearly statesthat adriver whois
approaching a zebra crossing where a pedestrian is present has to dow down so not to put the
pedestrian in danger.

Thiskind of driver behavior was aso demonstrated through mean speed profiles produced for
vehicles gpproaching the crossing. At noncritical interactions, the mean speed was significantly
lower than both critical interactions and Stuations where no pedestrians were present.

To overcome the problems at zebra crossings, there are intentions in Sweden to change traffic
rules so that there will be an absolute, and clearly stated, requirement to yield for pedestrians at
zebras.



3. The use of new pedestrian facilities

3.1. Detection of pedestrians at signal-controlled intersections

In dl the Scandinavian countries, specid pedestrian facilities are ingaled in most sgnd-controlled
intersections. The pedestrian phaseis, unlike the case in United Kingdom, often linked to the
vehicle phase. This means that a green pedestrian signal does not guarantee the absence of
conflicting vehicles. Elvik et d (1995) found that the ingdlation of traffic Sgnas thet alow for
conflicting vehicles in the green phase for pedestrians produce an 8-percent increase in pedestrian
accidents while the ingdlation of sgnasthat do not dlow for conflicting vehicles produce a 30
percent decrease in pedestrian accidents.

Quite often, the pedestrian phase is triggered by the vehicle detector or a constant demand is
programmed. In Finland and Sweden, it is common to have pedestrian push buttons at most
intersections. Push buttons are generdly considered pedestrian-unfriendly. In Finland, there are
severd inddlationsin Helsinki where radar detectors are used to detect pedestrians approaching a
pedestrian crossing (Kronborg and Ekman, 1995). Radar detection is especidly used when there
isahigh probability that a pedesirian approaching the crossing aso will crossthe street. A few
tests have aso been done in Sweden and Norway to extend the green by using radar detectors.
One problem noticed isthat cars standing close to the pedestrian crossing can be detected as
pedestrians. The extension of the green time does not solve any red safety problem. Detecting
pedestrians to prevent pedestrians from walking againgt red sgnd is more important from a safety
point of view (Kronborg and Ekman, 1995; Almaqvist, 1996).

In ajoint European study (Ekman and Draskozy, 1992), trids with microwave detectors to trigger
the traffic sgna were carried out. In onetria in asmal town (V&xj6), detectors where mounted to
detect dl approaching pedestrians. The detectors were connected to the pushbuttons, thereby
having the same effect as pushing the button.

The result showed a significant reduction of red walking among the pedestrians, Smply becauseiit
was more often green when the pedestrians arrived at the pedestrian crossing. The effect was
especialy strong for pedestrians crossing the minor road. The effects on vehicle traffic were
negligible since the traffic Sgna program was very vehicefriendly to sart with. The fase detection
of pedestrians approaching the crossing without any attempt to cross was not found to be any
magjor problem. It was not bigger than the present problem with pedestrians pushing the button
without waiting for the green light elther by walking againgt red or by crossing the other sireet in
stead.



In generd, if the traffic engineer usad the pedesirian detection information more comprehensvely,
the results could have been even more favorable both for pedestrians and car occupants. From a
vehicle perspective, no green time need to be spent on pedestrians if no pedestrians are present;
and from a pedestrian point of view, delay was reduced.

The condusion of thisstudy is.
C Itispossbleto detect approaching pedestriansin areliable way.
C Sgnificant reductionsin red light violations can be achieved.

C Fasedetection was no mgor problem.

In thisintersection, no dternative Sgnal srategiesweretried. A more sophiticated use of
detection data could have led to further improvements. Even if proper counting is hard to do with
a standard microwave detector, it could be used to produce rough estimates of the number of
approaching pedestrians. Thiswas shown at atest stein Oporto in Portugd (VRU-TOO,1995).

3.2. Relevant warning system

At oneintersection in V&xjo, the locd authorities encountered a problem with low respect for an
ordinary zebracrossng. The problem was that many children passed the intersection to and from
school and that cars tend not to stop and yield for the children. The present warning sign had no
effect. A new big warning sign, activated by the presence of pedestrians was ingtaled.

Figure 14. Warning sign in the city of Vixjo (STANNA
FOR GAENDE = Stop for Pedestrian) (Towliat, 1997).



The resultsindicated a remarkable increase in the number of vehicles stopping to let pedestrians
crossthe street. Before the new sign was introduced, about 12 percent of arriving cars stopped
when pedestrians where present. Right after the sign was introduced, 50 percent of the cars
stopped. After 1 year, more than 50 percent of the cars stopped (Towliat, 1997; Towliat working
materid, 1998). The positive results are explained by both the fact that vehicle speed was
reduced, before the ingtdlation of the new sign, to below 50 kmv/h (31 mi/h) and that the new sign
gave ardevant and new type of warning to the drivers. The Sgn was not activated very often
snce pedestrian volumeislow. This meansthat evenif acar driver passes this intersection once a
day it might take weeks until he/she seesiit activated. This could explain that the Sgn could il
have an effect il after ayear.



3.3. Warning lights mounted at the roadways

Another example of ardevant warning system is seen in asmal experiment in the City of
Helsngborg where smal warning lights where mounted at the roadway in two signa- controlled
intersections. The lamps used where of the same type often used on arport runways. At one
intersection, the lamps were intended to make the turning vehicles pay atention to on-coming,
graight going, vehiclesin the same signd phase. In the other intersection, the lamps were used to
remind turning vehicles that crossng pedestrians have the right of way.

The results from the evauation (Ekman, 1995) was.

Figure 15. Warning lights mounted at the roadways in
the city of Helsingborg, Sweden.



C Thelampsworked technicaly well.
C Atoneof theintersections, asgnificant safety effect was found.

C At the other intersection, the safety problem from the beginning was so smdl that no mgjor
improvementsin safety were possible.

C The system could be further improved if pedestrians could be detected.

3.4. Painted pre-marking at zebra crossings in Stockholm

In Stockholm a serious problem was addressed at zebra crossings with traffic in more than one
lanein each direction. It is consdered a severe problem that overtaking often takes place just
before these zebra crossings. If one driver stopsto let a pedestrian cross, it often resultsin a
dangerous stuation if the driver in the other lane does not stop. The pedestrian and the overtaking
driver have very little chance to see each other since the stopped car hindersthe view. The
pre-marking was intended to create better visud circumstances in this Situation by encouraging
driversto stop a bit further ahead of the zebra crossing

Figure 16. Sketch of Pre-marking illustrating the intended increase in sight distance.
If cars stop before the pre-marking, the sight distance would increase significantly.

The pre-marking was evauated with conflict studies, speed measurements, and behavior studies
before and after the ingtdlation of the marking. (Towliat and Ekman, 1997)

The generd finding was that the pre-marking did not significantly improve the safety Stuation for
pedestrians crossing the Street a the zebra crossing. Only 6 percent of drivers stopped before the
pre-marking (4 m (13 ft) before the zebramarking). In the before situation, 4 percent stopped 4
m (13 ft) before the zebra marking, i.e., where the pre-marking later was located.



The conflict result showed no change in the number of serious conflicts. The conflict gudies
confirm, however, the initia picture of the problem for pedestrians crossing wide stregts with
severd lanes and heavy car flow: An overtaking car was involved in about 50 percent of the
serious conflicts. The speed measurement on free cars showed aminor increase. The increase
was smal and may well have been caused by something other than the countermeasure.

The reason that the pre-marking did not lead to any mgor improvement could be ether that the
countermeasure was too weak (only advisory) or that it was compensated by an increased risk
taking by the pedestrians.

3.5 Fluorescent caps on first-class pupils

Since the young children, 6 to 7 years of age, are very inexperienced in traffic, new school pupils
are very vulnerable. Fuorescent caps were given to many school children in Sweden, when
ariving a schoal to enhance their vighility when walking to and from school. A smilar project has
been carried out in Denmark, where the smdl children where given colourful rucksacks or caps.
In Sweden, Dahlgtedt (1995) carried out an evauation of the effect of fluorescent caps on firdt-
class pupils.

The main purpose of the evauation was to test a hypothesis about the so-called " Superman effect.”
There was a strong criticism from severd researchers that the fluorescent cgps might resultin a
fdsefeding of safety from the pupils. It was beieved that the pupils might think, “if | usethis
"magic cap," no car could hurt me.”

Figure 17. Pupils with flourescent caps.

The "superman effect” was sudied by means of interviews in 46 classes, in which the children had
been given caps the previous term. The results showed some examples of what could be
expressons of an imagined invulnerability, but closer analyses indicate that these examples, rather
was aresult of bad introduction of the fluorescent caps, than logica conclusions, from the children
them selves.



The study of the drivers behavior was rather limited but it indicates thet at least at some locations
the caps contributed to a somewhat lowered approach to the crossing. The caps aso seemsto
make the drivers observe the children significantly better, but it could not be shown that this affects
the readiness of driversto give way to the child pedestrians.

Our conclusion of the use of fluorescent cgpsis that they may be of good useif not introduced for
traffic safety reasons. Then one could avoid that afase feding of safety for both children and
parents is introduced.

3.6  Ultraviolet light

Some years ago in the work within DRIV E and Prometheus, big hope was put on the use of
ultraviolet light to help the car driver to see pedestrians better during night. The benefit with the
UV-light is that one does not need to dim the headlights when meeting other vehicles. The UV-light
gives good reflection on light clothes or specia fluorescent painted materid. A mgor problem is of
course that not many pedestrians wear bright colors.

The development of the UV-light has more or less stopped for two different reasons. Thefirs is
that it seems very difficult to produce lamps at a reasonable price. The other reason isthat some
researchers claim that the use of UV-lights when driving in the dark will lead to higher speeds and
that elderly drivers will start driving during the night to alarger degree. Thereby the number of
accidents will increase if the use of UV-light became common. This compensating effect has been
found on ordinary reflector polesthat are used on smaler rurd roads in Sweden.

4. Ongoing and future research in Scandinavia

4.1. Implementation of "Vision Zero"

In Sweden the Nationd Road Administration has formulated a new and el aborated target for the
future traffic safety work. Itiscaled the"Vison Zero." Thevigonisthat in the future no severe or
fatd accidents shal occur intraffic. Evenif thisis unredidic in one way, the new vison has meant
alot for the attitude towards traffic safety issues. It has put a very strong emphasis on the
respongbilities of the accidents on our roads.

On October 9, 1997, the Road Traffic Safety Bill founded on "Vison Zero" was passed by alarge
mgority in the Swedish Parliament. This represents an entirdy new way of thinking with repect to
road treffic safety.

Vison Zero is conceived from the ethical base that it can never be acceptable that people are
killed or serioudy injured when moving within the road transport system. It centers around an
explicit god and developsinto a highly pragmatic and scientificaly-based strategy which chalenges
the traditional approach to road safety.

The long-term god isthat no one will be killed or serioudy injured within the Swedish road
transport system.



A new approach to road safety

For many years, the emphasisin traffic safety work has been to encourage the road user to
repond, in an gppropriate way, typicaly through licensing, testing, education, training, and
publicity to the many demands of a man-made and, increasingly complex traffic system.
Traditiondly, the main responsbility for safety has been placed on the user to achieve this rather
than the designers of the system.

The Vison Zero gpproach involves an entirely new way of looking at road safety and the design
and functioning of the road trangport system. It involves dtering the emphasis away from enhancing
the ability of the individual road user to negotiate the system to concentrating on how the whole
system can operate safely. Also, Vison Zero means moving the emphasis away from trying to
reduce the number of accidents to diminating the risk of chronic health impairment caused by road
accident.

The traffic system has to adapt to take better account of the needs, mistakes, and vulnerabilities of
road users. Theleved of violence that the human body can tolerate without being killed or serioudy
injured forms the basic parameter in the design of the road transport system. Vehicle speed isthe
most important regulating factor for safe road traffic. 1t should be determined by the technica
standard of both roads and vehicle so as hot to exceed the leve of violence that the human body
can tolerate.

Vison Zero accepts that preventing al accidents is unredigtic. The am isto manage them so they
do not cause serious heath impairments. The long-term objective isto achieve a road transport
system that alows for human error but without it leading to serious injury.

While the concept envisages responsbility for safety among the designers and users of the system,
the designer has the find respongbility for fail-safe measures.

System designer has primary responsibility

System designers are responsible for the design, operation, and the use of the road transport
system and are thereby responsible for the level of safety within the entire system. Road users are
responsible for following the rules for using the road trangport system set by the system designers.
If the usersfail to comply with these rules because of alack of knowledge, acceptance, or ability,
the system designers are required to take the necessary  steps to counteract people being killed or
injured.

Vison Zero sets out the operationa principles that would need to be taken up by citizens, decison
makers, public authorities, the market and mass mediaiif the strategy isto be effective.



VISION ZERO: OPERATIONAL PRINCIPLES:

C Atapadlitica leve, not alowing road treffic to produce more hedlth risks than other
means of trangportation or other mgjor technologica systems.

C Ataprofessond leve, seeing serious hedth loss caused by traffic accidents as an
unacceptable quality problem of products and services connected with road
transportation.

C Atanindividud levd, viewing serious hedth loss as unacceptable, being aware of
what it takes to creete a safe system, and playing an active part in placing demands
on society and manufacturers for safe road traffic.

Action in a variety of fields is needed to produce a safe road system
VISION ZERO: ACTION STRATEGY:

C To prevent accidents leading to seriousinjury.
C Toreducethe severity of injury in the event of an accident.

C Toensurethat the saverity of injuries received is minimized through efficient rescue
sarvice, hedth care, and rehabilitation.

A result-based action program for safe road traffic within the principles outlined above will be
defined by the Swedish agencies for future road safety work which should lead to the redization of
Vidgon Zero in thelong run.

Inthe next 10 years, it is estimated that it should be possible to reduce the number of fataitiesby a
quarter to one third.

4.2. Speed Limiters for controlling vehicle speeds

The main conclusion of the Zero Vision regarding pedestrian sefety is that low motor vehicle
Speeds at every encounter between a motor vehicle and a pedestrian must be assured. The
maximum speed is set to 30 knvh (19 mi/h). All available empirica evidence supports the
argument strongly: an impact speed of 55 km/h (31 mi/h) in a pedestrian accident is fatal with
amogt 100 percent probability; while at an impact speed of 30 knvh (19 mi/h), therisk of being
killed is reduced to less than 10 percent (Pasanen, 1992). A reduction of the average travelling
speed in aflow by aslittle as 10 percent on average reduces the fatdity risk by as much as 35
percent (Carlsson, 1980). A travelling speed of 30 kmvh (19 mi/h) will in most cases result in an
impact speed, which is congderably lower than 30 kmvh (19 mi/h), thus producing very smdl risk
of serious accidents for pedestrians.

Lots of efforts have been made to redesign the road infrastructure to reduce speeds at intersecting
points asis shown in other parts of this report. The main problem with this gpproach, limiting the
scope condderably, isthat the cost of implementation is very high if measures are introduced on a
large scale, which is a necessary prerequisite if large-scae effects is the objective.



Gradudly, research on the effects of speed contral in private carsis growing, particularly in
Sweden. Some different concepts are tested, e.g., a system producing a beeping signal when the
speed limit is exceeded. An experiment was carried out in the Swedish city of Umed where 100
cars were equipped with a system that was activated at two road sections with a speed limit of 30
knvh (19 mi/h) outside schools.

At the University of Lund in Sweden, research has been carried out for 10 years on the so called
Speed Limiter (SL) concept. The vehicle can smply not exceed the exigting speed limits. When
the speed is reaching the speed limit the accderation stops, and the vehicle keeps the speed of the
speed limit aslong as the driver presses the accelerator. At lower speeds, the vehicle isworking as
any vehicle without a Speed Limiter.

In an experiment in the city of E46v, 30,000 inhabitants, a system was tested where information
about exigting speed limit (50 kmvh (31 mi/h)) was transferred to the vehicle via trangponders
located at each speed limit Sgn at the city borders (Vagverket, 1997). The maximum speed of the
vehicle was then automaticdly set to 50 kmvh (31 mi/h). Twenty-five drivers were included in the
test. They were dl driving for at least 2 months. Studies were carried out and included driving
before the S and at the end of the period (with SL), manua observations from the car, automatic
measurements via a data-log in the vehicle, and interviews.

Interview results

Theinterviews were focused on drivers acceptance of the SL-function in their daily life. The
distribution of answers are presented below:

Question: How often do you appreciate the existence of the SL-function when using your
car?

Evey time Almog evary time  Often Seldom Never

70% 24% 6% 0% 0%

Quedtion: How was your feeling with the feedback from the accelerator pedal?
Excdlent Good All rignt Poor Digguding

12% 53% 35% 0% 0%

Quedtion: How did you like the SL-function you have been using, compared with your
expectations?

Morepostive  Asexpected More negative

70% 18% 12%



Quedtion: What is your attitude to introducing the SL-function at all different speed limits in
urban areas (30, 50, and 70 km/h (19, 31, and 43 mi/h))?

Very postive ++ + 0 - -- Very negdive

26% 21% 33% 13% 7% 0% 0%

Question: What is your experience of the SL-function as...

Agree + 0 - Disagree
.asense of security? 12% 35% 35% 12% 6%
..asupport? 35% 53% 6% 6% 0%
..an unpleasant control? 0% 6% 6% 41% 47%
.asource of irritation? 0% 12% 12% 35% 41%

Question: Do you think that beeping signals and/or flashing lamps inside the vehicle would
have the same effect as the SL-function to keep the speed limits?

No ? Yes

87% 13% 0%

Quedtion: Are you willing to pay out of your own pocket to install an SL-function in your
own car?

No Yes ifitisintegrated Yes SEK

29% 18% 53% 1,000 (approx. 125 USD)
Some hiases of the results because of psychologica effects must be expected. A small group of
testers of anew system that israisng alot of interest from the mediawas addressed. It is therefore

likely that the testers are more in favor of the systemn than what can be expected later on. Still the
results are convincing with tendencies that are very strong.



Driving behavior

Inappropriate interaction with vulnerable road users (average number of errors made by the
drivers).

Before (without SL) After (with SL) Difference
2.6 05 2.1

Interactions with other road users together with severa other behaviora parameters observed
indicates a better interplay and calmer way of driving like smoother accderations.

Driving patterns

Time consumption recorded for the test route.

Before (without SL) After (with SL) Difference
1426 sec 1487 sec +6lsec (4.3%)
Speed profiles

The studies indicate lower and more uniform speeds when the SL is used. The speed reducing
effect of the S in mixed traffic is biggest where the possibilities of exceeding the legd speed limit
are most pronounced.

To conclude, speed control in vehiclesis dowly being accepted as a possible way of solving
problems with excessive speeds. A greet dedl of research is, however, ill warranted on feasibility
questions, type of concept (e.g., if the system should be based on warning or on voluntary or
involuntary use of Speed Limiters), effects on safety, and other agpects like efficiency, noise, and
ar pollution. In a4-year period, starting in 1998, a large-scae experiment on dynamic speed
adaptation is going to take place in Sweden, where dl these questions will be studied empirically.

In theory, speed controlling systems have very significant safety effects. A system that prevented all
speeding would reduce injuries by 20 percent and a maximum speed of 30 kmv/h (19 mi/h) where
vulnerable road users interact with cars — as proposed by the Swedish Nationa Road
Adminigtration as a part of the Zero Vison strategy — would reduce fatd and severe injuries for
pedestrians and cyclists by at least 80 percent.

Since the mgor problem for pedestrians in urban areas is the high speed of cars, the speed limiter
offers one of the most powerful tools for improving the Stuation for pedestrians and bicycligsin
urban aress.



5. Conclusion

Even though the pedestrian Situation in Scandinaviais relatively good compared to other countries
and bicycle planning in Scandinaviais considered as an important part of today's traffic planning,
these road user groups have a hard time in the modern traffic environment. Even if we usethe
public transport or private car, we act as pedestriansin mogt trips, at least part of the trip.
Pedestrians are by nature vulnerable and pedestrians do not consider them selves asroad users.
The basic problem is that traffic planning gill is dedt with as a vehicular issue only in many cases.

The conclusion from most recent research is that there is a need to guarantee either complete
separation between pedestrians and vehicular traffic, or creste good conditions for proper
interaction between the pedestrian and the driver. Good condition for interaction could be
achieved if the vehicle speed is below 30 krmvh (19 mi/h) and the layout givesasmple and clear
arenafor communication.

The indgght into the basic problems for pedestrians could ether be used to further blame and
restrict the pedestrians or it could be used to understand the conditions under which traffic planning
has to be done. Many of these problems are rather difficult to eiminate, good solutions are
normaly aresult of countermeasures that addresses severa of these basic problems.
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