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SUMMARY

This report presents the main principles for a policy to implement non-restrictive safety
measures for cyclists. ‘Non-restrictive’ means that an efficient and comfortable mobility of
cycling is taken into account when safety measures are designed. The approach for such a
policy isillustrated by data and by examples of strategies and measures.

From a decline to an increase

During the 1950s and 60’s, cycle use declined from its historically high levels, as access to
private motor vehicles became more affordable to many. This change seemed to represent
progress. The ail crisisin the mid 1970’ s interrupted this progression, and forced a rethink of
how mobility, especialy in urban areas, might be managed. Now, some 25 years after the ail
crisis, most people recognise that unrestrained car use has serious implications. Alternative
modes of transport need to be given priority and their use encouraged. The quality of cities
has been threatened by the space taken away by motorised transport, and the danger, noise and
pollution it produces. Alternatives are needed to serve the cultural, social and economic
function of urban areas. Cycling is an alternative for short car trips that transport people in an
inefficient way from door to door and, moreover, it may become an important feeder for
public transport. In that respect many cities, regions, and countries have developed pro-
cycling policies and many have had success.

Challenges, opportunities, and barriers

When comparing countries, we should recognise how factors that determine bicycle use,
work. An overview of actual cycling in Europe shows huge differences. In many countries one
can find cities where the share of cycling in all trips made is about 20 to 30%. But a a
national level, such a share is only present in the Netherlands and Denmark.

Calculations about the potential for a modal shift from car to cycling, have shown eg. in
Germany that at least 30% of car trips in urban areas could be replaced by cycling trips. Road
safety withholds many people from using a bicycle.

However, there remain barriers to increased cycle use, not least the safety issue. Surveys show
that people are not in principle opposed to cycling. They ask for a better planning, and
complain about safety and other problems. Their mobility and safety needs are not taken into
account. If cycle use is to be increased and maintained, there has to be an answer to the
concerns, both real and perceived, of cycle use and its safety. This conclusion underlines the
need for anon-restrictive safety approach.

Road safety standards depend on facilities and the share of cycling in transport. Countries
with a high share of cycling have arisk of afatal accident per km cycling that is 3 or 4 times
lower than countries with a low share. There are many examples of cities that invested in
facilities for cyclists, increased cycle use, and at the same decreased the number of fatal
accidents.

Apart from this, cycling has a great impact on the prevention of diseases because it
contributes to the fitness of people. Thisimpact on the health standards is many times more
important than the road safety toll.



Main principles

To describe the main principles for a policy to promote safe cycling, this report starts with
criteriathat take the needs of cycling serioudly.

Then a new road safety approach for design and infrastructure is described, based on a
hierarchical division of roads and streets. For urban areas, this is elaborated in a division of
five road categories each with a different traffic function and a design and behavioural
requirements adapted to this function. This has been combined with planning and design
principles for walking and cycling. Designs for crossings are also presented to accommodate
both mobility and safety needs. A key element for these solutions is improved interaction
between motorized and non motorized transport modes.

Recommendations for traffic regulations are added to this, to enhance the protection of
cyclists and their rights for an efficient and comfortable use of the road.

In addition to this, technical requirements for the bicycle and for other vehicles that are
important for the safety of cycling, are reviewed.

Further, main principles for transport and road safety education and driver instruction are
presented. Only when the characteristics of man, the road and the vehicle are adjusted to each
other, can the transport and traffic system work as planned.

The report is completed with main principles for an implementation strategy, taking into
account national and local situations, and factors of influence.
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FOREWORD
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- Crossing facilities: Lars Leden (VTT, Finland).

- Regulations, education and cycle requirements: Roelof Wittink (SWOV, the Netherlands).
- Injury protection: Pat Wells (TRL, Great Britain).

- Implementation of measures: Oliver Hatch (I-ce, the Netherlands)

- Fina edition: Roelof Wittink (SWQOV, the Netherlands).






1. INTRODUCTION

The Directorate General for Transport, DG VII of EU, asked in 1997 for proposals concerning
the Development and Promotion of Measures to reduce the risks of injury to Vulnerable Road
Users and inexperienced Drivers and Riders. The objective of the project is to capitalise on
technical developments and to show the potential for problem solving through non-restrictive
measures.

To integrate the objectives in the subject, this project is about:

The Development and Promotion of Non-restrictive Technical Safety Measures for Vulnerable
Road Users and inexperienced Drivers and Riders.

A consortium co-ordinated by the Dutch Road Safety Research Institute SWOV put forward a
project plan. To choose and make use of the acronym PROMISING, the subject was rephrased
as.

The development and PROmotion of measures for vulnerable road users with regard to
Mobility Integrated with Safety taking into account the I|Nexperience of the different Groups.
This proposal was accepted and the work started at the 1st January 1998.

The potential for problem reduction was specified for four categories of road users:
pedestrians, cyclists, motorized two-wheelers and young car drivers.

This report presents the results of Workpackage 2 (WP2) concerning cycling, that developed
main principles for a policy to implement non-restrictive safety measures for cyclists,
illustrated by data and good examples.

The work in WP2 was structured in the following way:

Problem analysis

Problems experienced by non-motorized two-wheelers are both accidents and mobility
problems, related to their own characteristics as road users and to their environment, which is
not always properly adapted to fit these.

Criteria for cyclists' needs
Main requirements for a bicycle-friendly infrastructure have been presented with implications
for planning and design.

A safe non-restrictive pedestrian and cycle network
A vision of a non-restrictive safe street infrastructure and cross road design was devel oped,
based on the Dutch * Sustainable Road Safety System’ and the Swedish *Vision Zero'.

Regulations and education

Regulations are presented because of their impact on the restrictiveness of mobility of the
different road user groups. Regulations also have a function to guide technical and non-
technical measures.

Education is considered as a condition for safe behaviour, apart from other measures, and as a
condition to support the implementation of other measures, to help people making a good use
of the infrastructure and the vehicle.



Vehicle requirements

The contribution to the incidence of cycle accidents with regard to technical defects of the
bicycle has been assessed and potential measures for bicycles presented to reduce casualties.
Requirements for other vehicles, such as soft noses of cars and side impact protection for
trucks, were also assessed.

I mplementation of measures
The aims of a policy framework for the bicycle at an international, national, regional, and
local level are described. They are illustrated by some ‘ best practises'.



2. PRESENT SITUATION AND CHALLENGES

2.1. Introduction

To develop measures and policies to enhance the safety and mobility of cycling, first the
present situation has been described. This chapter provides data about mobility, safety, and
the benefits of cycling.

The situation in Europe is quite diverse. While some cities have almost immeasurably small if
non-existent levels of cycle use such as Madrid, others like the city of Groningen in the
Netherlands have about 57% of al trips made by cycle (Dutch Ministry of Transport, 1995).
In France and Great Britain, bicycle ownership is high but the usage is rather low.

Very different policies exist at city, region, and country level, and the systems of government
and their respective powers will also have an impact on cycle use. Cultural backgrounds as
well as the legal and fiscal situation aso have an impact. Climate and terrain do have an
impact, but a smaller one than might be estimated. E.g. Finland is not known for having a
mild climate, yet in Oulu, a city of over 100,000, cycle usage is 35% of al trips (Myllyl§,
1995). It isjust over 160 kms south of the Arctic circle. In Padova and Ferrarain the Po valley
of Italy, cycle usage is aso at this level, but it is distinctly hot there for many months of the
year, and cold and damp in the winter. Basel in Switzerland is scarcely flat, but has 17% cycle
use and only 27% car use. Climate and terrain obviously are a factor in determining the level
of cycle use, but itsimportance is over-stressed.

The cycle-friendly quality of European countries can be categorised into five types. They are
mainly based on a north - south divide, with the north being more advanced, but these are
necessarily generalisations at a national level, which can mask significant regional
differences.

l. The Netherlands, Denmark, Switzerland, and parts of Germany have national policies
that favour cycling. They also have a strong recognition that cycling is a valuable part
of the transport mix, and that it needs to be provided for and encouraged. Cycling is
widely used and a part of the cultural background.

Il. In the UK, Sweden, Norway, Austria, Finland, Northern Italy, and parts of Belgium,
the level of cycling is not that great, but as far as policy is concerned, the arguments
have largely been accepted about why cycling should be supported.

. In France, other parts of Italy, Spain, Ireland, and parts of Germany and Belgium there
is some recognition of the bicycle, but overall its status is low and it is mainly seen
just as ‘peasants’ transport’ or a leisure activity. However, cycle use in France is very
varied; Strasbourg has 15% of all vehicle trips by bicycle, and more than 100 kms of
cycle routes exist in both Bordeaux and Rennes (Club des Villes Cyclables, 1997).

IV. In Greece and Portugal, the status of cycling is very low, and little is being done
officialy. There is leisure cycle use and groups that represent them, but little or no
general recognition of the part that cycling can play in transport policies. Consequently
users and campaigners have a hard task ahead of them.

V. Central European countries have to be placed in a special category of their own, given
that their situation is very different from other European countries. Previously, owning
a private car was rare, and the bicycle, with public transport, played a predominant
role. Now many want a car, seeing it as a status symbol. There has been afall in cycle
use. However, views are evolving and some ministersin central countries are now pro-
bike in their pronouncements.



The following sections present:
- facts about mobility, such as actual level of cycling, the relation between ownership and
usage of bicycles and the potential for cycling,
- data about accidents, including the relation between mobility patterns and risk,
- facts about cycling in relation to important aspects of life and society, within the
framework of:
- health, for which safety and personal fitness are important impacts of cycling
- the environment, for which energy savings and pollution are important
- traffic and transport, for which safety and congestion are important.

The purpose is to give a picture of the potential contribution of cycling to traffic, transport,
and other relevant policies.

2.2. Mobility
2.2.1. Stock and use

Mobility data informs us about the actual travel behaviour and the modal split.

The Dutch have the largest figure for bicycle use per inhabitant in Europe: more than 1,000
cycle km per inhabitant per year and a modal share of 28%. With 15 million people, they own
16 million bikes and make 16 million cycle trips per day in the mean. Denmark follows with
960 cycle km per inhabitant and a share of 18% and Sweden comes third with 300 cycle km
and a share of 15%. (ECF, 1997; Dutch Ministry of Transport, 1995).

It is interesting to notice that in countries where cycling as a mode of transport is not very
common (southern Europe), there are no statistics easily available. However, in these
countries, there can be large differences from one region to another (e.g. some Italian cities
like Ferrara where cycling accounts for about one third of the trips, EC DGXI, 1999).

Bicycle ownership is not linked to bicycle use. An increase in bicycle stock, like in France or
United Kingdom, did not lead to an increase in bicycle use (ECF, 1997; Hansen, 1995; Carré,
1998).

2.2.2. Potential use

Brog and Erl (1994) have studied the potential for modal shift from car to cycling in German
cities. He has shown that at least 30% of car trips in urban areas could be replaced by cycling
trips.

Just by replacing a quarter of short car trips by cycle trips, the cycle share would be doubled in
Finland and Norway, and multiplied by about 3 in Great-Britain, and by 4 in France. The
reduction in the number of car trips would be high.

The key to promoting cycling use, may be to change the habits of decision makers, planners,
and citizens. They are still strongly inclined to only satisfy the mobility demands of motorised
traffic. They should realise that cyclists and pedestrians are just as much road users as are car
and lorry drivers. Nowadays they often forget about the potential contribution of alternatives
like cycling.

The lack of facilities make cycling unattractive, and in many cases dangerous. Decision-
makers, planners, and citizens reinforce each other in this way. There are not many cyclists
because of the lack of facilities and there is no investment in cycle facilities because there are
few cyclists.
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E.g. in France, using a bicycle for leisure and sport is popular, but not for utilitarian purposes.

Brog has also shown that the wishes of road users differ very much from that of politicians.
They preferred abicycle policy far more than politicians did.

Even car drivers give priority to planning for the bicycle (and public transport and walking).
In the SARTRE survey (Cauzard and Wittink, 1998), car drivers in 19 European countries
were asked how much consideration for future planning should be given to the different
modes of transport. The percentages answering “very much” are presented in Table 1 for 13
EU-members together and for a selection of individual countries.

Table 1. Percentage of car driversin Europe and some individual countries, answering that
“very much” consideration in future planning should be given to the different modes of
transport.

Mode of transport EU [FIN| S |UK|IRL|NL | B F D | A H | Slov | E I

Public transport 55 39 | 56 | 66 | 71 | 58 | 45 | 43 | 52 | 52 | 64| 32 | 38| 71
Pedestrians 51 | 52 | 50 | 59 | 65 | 48 | 63 | 60 | 42 | 38 | 65 | 30 | 47 | 46
Cyclists 50 | 57 | 51 |51 |66 |58 |64 |63 |46 |40 | 64| 34 | 50 | 39
Lorries 42 | 32| 31|41 | 61|42 | 38|47 | 40 | 27 | B4 | 30 | 32 | 47
Cars 37 | 38|31 |3 | 65|34 |4 |38 |32 |2|59 | 27 | 27| 43
Motorcyclists 37 |20 | 24 | 35 |48 | 28 | 39 | 51 |34 |24 |48 | 21 | 41| 31

2.3. Road safety

Road safety problems may be an important deterrent for cycling. This section presents data
that give a perspective of the risk of cycling.

To show the road safety consequences in the case that car trips are replaced by bicycle trips,
the accident risks of car use and bicycle use in these cases have to be compared. It is however
difficult to compare accident statistics with mobility data. The best way would be to compare
accidents and injuries per time spent or per trip. Analyses of this kind are not available yet.

A first indication is given when we compare al fatal injuries with all kilometres made. By
doing this, it turns out that in the Netherlands, for people from 18 to 30 years old the risk of
cycling is lower than of car driving.

But we have to compare risk in the car on trips that can be replaced by a bicycle. An
estimation to compare all fatal injuries with al kilometres made - except the very safe
kilometres on highways that cannot be replaced - show that in the Netherlands for people up
to 40 years old the risk of cycling islower than for car driving.

But we should not only take into account the risk for a person itself. We have also to take into
account the risk of a mode of transport for other road users. If we include this, road safety in
the Netherlands will be better off when people up to 50 years old choose the bicycle instead of
the car as much asthey can (DUMAS, 1998; EU DGXI, 1999).

We aso have to take into account that the Dutch safety record for cyclists is the best in
Europe. A comparison of the risk for a fatal injury per kilometre cycling between severa
European countries has been done in the EU project WALCY NG (1998). The risk of a cyclist
for a fatal accident on the road is per kilometre in the UK about 4 times higher than in the
Netherlands, in Finland 3 times higher.
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The best explanation for this is the experiences of Dutch road users with cycling traffic and
the great amount of facilities of high standards. Moreover, when road users are not used to
meet a certain mode of transport, they may not perceive and anticipate adequately. Asis stated
in WALCYNG: “Rare events are dangerous’.

The data shows that cycling is not a safety problem in itself. When cycling is promoted by
facilities, it may become safer than car driving. Of course, the quality of facilities will
influence the safety level significantly.

A good example of showing that risk decreases when exposure increases, is the city of Graz
(Austria). There, cycling measures have been introduced alongside area wide "Tempo-30"
zones. The number of cycle trips have increased by 50% between 1984 and 1995, and the
number of cycling casualties have fallen by 20% over this period (Edwards, 1998).

2.3.1. Accident statistics

One way to evauate the road safety problems of cyclists, is to analyse accidents statistics.
However this kind of analysis can only provide limited information. One reason is that police
reports concentrate on the liability and traffic offences. Another is that cycling accidents are
often under-reported by the police, in particular if there are only dlight injuries. For example,
in Denmark, only 10% of the accidents with slight personal injuries and 50% of the serious
accidents involving cyclists are reported to the police (OECD, 1997).

The following data about location where, and circumstances in which, accidents with cyclists
took place, comes from the OECD (OECD, 1997).

Most accidents occur in urban areas

About 3/4 of all reported accidents involving cyclists take place in urban areas. However, only
between 1/2 and 2/3 of the fatalities occur in urban areas. the accident severity is higher in
rural areas, due to the higher vehicle speed in such areas.

Most accidents occur at junctions

Bicycle accidents mostly occur at junctions, but tend to be more serious on stretches. The
vehicles higher speed there is probably partly responsible. It is generally found that the
accidents involving cyclists are more likely to occur on minor roads (where cycling is more
frequent) and at intersections where a minor road connects to an arterial road. Most reported
severe and fatal accidents involving cyclists have been found to occur, either at road
junctions, or at crossings between a street and a cycle track.

Accident time of the day

Although the mgjority of accidents involving cyclists occur during daytime, the proportion of
these accidents resulting in fatalities and severe injuries seems to be relatively high during
night-time (20% in the Nordic countries). The night-time accidents are more often fatal for the
cyclist (in France, 1/3 of cyclist were killed at night). In the Netherlands, about 20% of
registered injured cyclists had an accident during (nearly) darkness. In 1996, it turned out that
only 55% of cyclists had their lights on during those circumstances.

The cyclist's crash opponent

By far most of the reported injuries of cyclists are the consequence of a collision with a
motorised vehicle.

According to police records, in 51% of all fatal accidents with cyclistsin 1995 — 1998 in the
Netherlands, a car was involved, and in 31% a lorry, bus, or van were involved. A motorised
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two-wheeler was involved in 4% of the fatal accidents, another cyclist in 2%, and other
vehiclesin 5%. In 5% of the fatal accidents no other vehicle was involved.

Regarding dlight injuries, the share of heavy vehicles is much lower, only 9%. The car has a
share of 56%, motorised two-wheelers 13%, cyclists 10%, and 8% occurred when no other
vehicleswereinvolved (BIS-SWOV, 1999).

Single accidents however are often not reported to the police, but they appear in hospital
statistics.

Accidents with lorries occur almost exclusively in urban areas, and mostly at junctions. In
Great Britain, lorries account for 5% of the traffic on major roads in built-up areas. They are
involved in accidents accounting for only 2.5% of cyclist casualties. However, they are
involved in 20% of the accidents that result in the death of a cyclist. In 1995, 6% of cyclists
involved in a collision with alorry died, compared with 0.5% of those involved in a collision
with acar. About three-quarters of these fatal accidents occurred when alorry turned left (left-
hand traffic in UK) across the path of a cycle, overtook a cycle, or where both the cycle and
lorry were turning left. These accidents often occur where a lorry driver does not see the
cyclist approaching (DoE, 1997).

If cyclists do not have proper facilities of their own, and share the use of pavements - in some
countries bicycle tracks are painted on sidewalks - a lot of bicycle/pedestrian accidents may
take place (WALCYNG, 1998; Pibault and Bilman, 1996).

The cyclists' age and sex

Elderly and young cyclists have in general a higher risk. Children lack capabilities and
experience, and elderly people are more vulnerable when they collide. They need more
protection. Moreover, they perform cycling trips for different purposes (shopping, school, and
leisure). A differentiated treatment of their safety problemsis necessary.

2.3.3. Accident factors

The following conclusions about contributing factors are presented by OECD 1997, if no
other reference isindicated.

Speeding

Drivers speeding is amajor factor in cyclist accidents. The severity of the impact is correlated
with the speed. The speed factor can be understood in two ways. speed may be in excess of
the local speed limit, or speed may be too high with respect to local traffic and environmental
conditions, thus not leaving enough time for drivers to process information or to react to a
possible incident with a vulnerable road user.

M anoeuvres, anticipation, and compliance to right-of-way

An in-depth analysis of accidents involving cyclists in France in 1991-92 has shown that in
half of the collisions, the cyclist keeps its trajectory. 38% of the collisions are due to a
changing of direction or overtaking from a car driver. In those cases, the car driver is
responsible for 70% (Carre, 1995).

Car drivers are not always aware that they expose other driversto risk, e.g. in parking on cycle
lanes. Cyclists are then obliged to leave the lane to overtake the illegally parked car, and then
can be knocked over by a vehicle approaching from behind. Insufficient information intake by
young and elderly cyclists has been found to be a frequent factor in cyclist accidents.
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Cyclists are al'so often found in accidents not to comply with the traffic regulations. They may
have blocked the right-of-way, either by ignoring the priority system, or by stopping in the
wrong place, or by performing sudden manoeuvres, or by cutting in front of other vehicles.
This may be particularly true for both young and elderly. Crossing a junction when the traffic
light isred may also be for cyclists a not unimportant accident factor

Cyclists in general display inadequate scanning behaviour when crossing. Cyclists have been
found to take insufficient information particularly when they are travelling on a familiar route.
Insufficient information intake is aso the habit of car drivers, who frequently pay too little
attention to cyclistsin traffic.

Perception problems

Lack of vigibility of cyclistsis afactor in accidents. The fact that vulnerable road users are not
always very well detected in the traffic plays a part, even in daytime. This is aggravated at
dusk, dawn, and night, especially when public lighting is absent or weak. The most serious
problem seems to be detection of cyclists by drivers approaching alongside or from behind.
The limited physical visibility of cyclists (linked to their vehicle - car drivers are seeking for
vehicles as big as theirs) is reinforced, at least in countries when cycling is not very common,
by their lack of ‘socia visibility’: car drivers do not see cyclists because they don't expect to
see any.

Although cycle lanes have been found a good safety measure on road links - provided the
width of the track is sufficient and measures have been taken to prevent accidents with
vehicles parking - it appears that they tend to create safety problems at intersections.
Particular attention has to be given to the design of cycle routes at these locations. Crossings
between cycle tracks and streets do not always seem well understood by drivers, in particular,
when environmental features do not clearly reflect the right-of-way, thus creating confusion
among drivers and cyclists alike.

In general, safety facilities that are not used in the way they were intended to be, are more
dangerous than useful. This is the case for facilities that have been designed without taking
sufficient account of the needs and behavioural patterns of cyclists. Any facility requiring an
effort and some time to be understood, and which is thought to be too much a constraint,
won't be (correctly) used by cyclists.

Bicycle defects

The influence of technical defects of the cycle, the quality of the road surface, and the
presence of protective devices (such as cycle seats and wheel spoke covers) has been analysed
in the Netherlands. A technical cycle defect was cited as the principal cause of the accident by
7% of cyclists aged twelve years and older. In most cases, the condition of the brakes was
poor (Schoon, 1996).

2.4. Health and accessibility

To consider the interests of cycling for society as a whole, more can be taken into account
than the potential for its use and safety provisions.

Cycling contributes to health in different ways. An increase of cycling decreases the risk per
trip. Moreover, by replacing car use, health problems are prevented as a consequence of
pollution by motorised vehicles. Cycling also contributes to fitness in a way that may prevent
diseases. Cycles consume less space than cars and also contribute to solve congestion
problems. Some data are presented here as an illustration.
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2.4.1. Fitness

The beneficial effects of bicycle on fitness in terms of prevention of cardiovascular risk have
been assessed. In a study of 9,400 men in sedentary occupations (executive grade civil
servants), 70% cycled at least an hour a week to work or at least 25 miles of other cycling a
week. They were found to have an incidence of coronary heart disease of 2.5 per 1000 man
years. This compares with 5.6 for non-cycling civil servants. Those cycling less kilometres
had arate of 4.5 (Morris, 1990, in Edwards, 1998).

This health aspect is 5 to 10 times more important than the safety aspect. ECF (1998) cites
Hillman (1993), who calculated that years of life gained by cycling outweigh years of life lost
in accidents by 20 to 1.

2.4.2. Pollution reduction

Motorised forms of transport cause pollution through noise and exhaust emissions. Cycling
and walking do not produce such emissions. A Cyclists Public Affairs Group study (cited by
Edwards, 1998) had demonstrated that "modest increases in cycling could readily reduce
transport sector emissions by 6% of the total", in Great Britain, while at Dutch levels there
would be a 20% reduction.

Car traffic is moreover the major source of noise in towns. In France, since 1 January 1998
any renovation or construction of urban thoroughfares must include provision for cyclists. In
addition, all conglomerations in France with more than 100,000 inhabitants had to adopt an
urban mobility plan. The purpose of this is to reduce pollution-producing town traffic, by 1
January 1999. Monitoring of air quality and its impact on health will be carried out in the
whole of France asfrom 1 January 2000 (EC DGXI, 1999).

Energy savings would aso be an important benefit of increased level of cycling.

2.4.3. Space consumption

The space consumption of a cyclist was calculated to be only 8% of the space consumption of
a car (UPI report Heidelberg 1989, cited by EC DGXI, 1999). An example is given in the
following Scheme 1.

Scheme 1. The estimated effects of a one-third reduction in the number of car
trips from 44% to 30% of all tripsin a city.

- 30% lesstraffic jams,

- 25% reduction in pollution from motor vehicles (all types),

- 36% reduction in CO emissions,

- 37% reduction in CH by private carsonly,

- 56% reduction in NO2 emission,

- 25% reduction in petrol consumption,

- 9% reduction in the number of people suffering from noise pollution,
- 42% reduction of the barrier effect of major highways.

The above figures are estimations in the 1980’ s of the effects of a pro-bicycle
policy in Graz, Austria (252,000 inhabitants; cited by EC DGXI, 1999).

15



2.5. Conclusions

The situation in Europe regarding bicycle use is quite diverse, as it is regarding cycling
policies. There is a trend, however, to plan for the bicycle for utilitarian purposes as well as
for leisure and sport.

The bicycle has a huge potentia to replace short car trips.

Fatal accidents are strongly correlated to the speed of motorised vehicles, the weight and
design of motor vehicles, design of cycle routes (especialy cycle crossings), lack of
anticipation of drivers and visibility of cyclists. A cycling policy that enhances safety and
mobility, however, may have as a result that it is safer to use a bicycle for a short trip than a
car. Other savings refer to health problems, pollution, and congestion.
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3.CRITERIATO ACCOMMODATE TO THE NEEDS OF
CYCLISTS

Road safety policies with regards to vulnerable road users have been aiming at a safer
behaviour of these groups in traffic. The understandable approach was (and often till is) that
being vulnerable should result in being careful. The drawback of this approach is that the
burden of the responsibility is on the shoulders of potential victims, rather than at the
originators of the dangers on the road.

Developments in road safety policies since the seventies are more and more shifting from this
"blame the victim" approach to an approach to minimise the physical dangers on the road.
Traffic restraint and traffic caming are now common in most countries in Europe.
Nevertheless even this new approach is not per se enhancing the freedom of movement of all
vulnerable road user groups. Road safety measures still can be restrictive, especially for
cyclists and pedestrians. Whereas it has become a general goal to promote these modes for a
number of different reasons, it is worthwhile to set criteria for the (allowed) restrictiveness of
such measures.

3.1. Heading for a new balance between modes of transport

Restrictiveness is a condition for all road users. In fact no human society can exist if people
do not accept some restrictions. Freedom should always be limited where it starts to affect the
freedom of others in a significant way. Basically, restrictions are acceptable to achieve a fair
or proper balance of interests. What should be considered as ‘fair' or ‘proper’, isin the end a
political matter. Society as awhole (ideally and theoretically represented by its parliament and
government) should make these choices. The working groups judgement of measures
restrictiveness and effect on safety is given in the Appendix.

Asfar asthe traffic and transport system is concerned, a general awareness is growing that the
existing balance of interests between different categories of road users is neither fair, nor
proper. The predominant position of motorised traffic is restricting the freedom of movement
of other categories. Moreover, the massive use of motorised modes is generating a number of
negative side effects on environment and the quality of life. And on top of that it seems that
the transport system is becoming more and more inefficient, creating its own inaccessibility.

For all these reasons, there is a growing political awareness that a shift is required in the use
of modes towards non-motorised transport and public transport. This requires a closer look at
the present balance of interests, to make a judgement where this results in unfair or unwanted
restrictions for these modes. The implication, however, will be that new restrictions will be
imposed on the motorised modes. This is important for the question of how to make this
concept of restrictiveness operational.

From this point of view, al criteria used in traffic and transport planning have to be reviewed.
Criteria for flow, accessibility, capacity, et cetera have to be differentiated for the different
modes, and maybe also for types of trip. Modes to be promoted will be subject to higher
quality requirements and to lesser restrictions.

Restrictions in the traffic system can result in two distinct effects:
- Reduced mobility overall
- Wanted or unwanted modal shift.
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Reduced mobility can be quantitative or qualitative:

- Quantitative: it might affect the number of kilometres travelled and / or the number of
trips

- Qualitative: it might affect the level of social participation of (parts of) the population.

A qualitative approach is pleaded for: travelling is not a goa in itself, but a means to
participate in social life (go to work, shopping, visiting friends, et cetera). To organise our
society in a way, which requires a lower need for travelling large distances, the negative
impact of transport on society can be diminished. As far as non-motorised modes are
concerned, atransport and land use policy aiming at shorter travel distances might favour the
use of these modes.

With regards to restrictions having potential effects on the modal shift, it isimportant how the
measure affects the competitive position of cycling versus other modes. The restrictive effect
of certain measures (if resulting in an unwanted modal shift) could be mitigated by similar
restrictions on other (less favourable) modes. Thus the judgement of the restrictive nature of
specific measures can be a relative judgement: it is only judged as being negatively restrictive
if it favours a shift from walking and cycling towards motorised modes.

3.2. Requirementsfor cyclists

The most general description of restrictiveness with regards to cycling is “ Any measure which
might decrease the freedom of movement of cyclists or which might discourage cycle use”.
There are a number of areas where there might be such a negative (i.e. restrictive) effect. A
good basis for analysing the restricting factors of measures is the set of main requirements for
bicycle-friendly infrastructure as it is formulated in the Dutch design manual ‘Sign up for the
bike' (CROW, 1993).

These main requirements are safety, coherence, directness, comfort, and attractiveness. Not
complying with these requirements may result in a situation where cycling is not as attractive
asiscould be.

Safety:

For large parts of the population in Europe (the perception of) road safety problems is a key
factor for not cycling. Improving the safety of cyclists on the road is therefore a precondition
for cycle promotion. Whereas the scope of the PROMISING project is the promotion of
safety, it will be the other four main requirements that provide the basis for restrictiveness
assessment; i.e. our assessment will look at conflicts between the safety requirement and the
other main requirements.

Coherence:

Criteriafor coherence are continuity, consistency of quality, recognizability and compl eteness.
It is obvious that cycling will be restricted if the cycle network is not complete or coherent.
These are mainly features on the network level.

Directness:

Criteria are mean travel time, delays, and detours.

Any safety measure resulting in extended travel time, such as detours or delays are considered
to berestrictive.
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Comfort:

Criteria are smoothness of road surface, curving, gradients, number of stops between origin
and destination, and complexity of rider’s task. This criterion is relevant indeed, when it
comes to judging the restrictiveness of road safety measures. Introducing narrow or sharp
(uncomfortable to ride) curves, extra stops, and adding to the complexity of the rider’ stask, is
considered to be restrictive.

Attractiveness:

Criteriaare visual quality of the road, overview, variety of environment, and social safety.
Road safety measures might result in less visua quality and more (perceived) social
insecurity, and thus be restrictive.

Subjective character of judgement:

When judging restrictiveness, the experience or perception of cyclists isimportant and should
be decisive. If cyclists don't like the measure, then the measure for these cyclistsisin fact
restrictive.

Of course, the perception of cyclists will not always be the same. Also, situations perceived as
insecure are restrictive in themselves, and the quality gained has to be weighted against the
quality lost on other criteria.

Perceived dangers constitute by themselves a restriction. More problems will be created if
perception / experience of the road safety is not in line with the actual situation. The actual
road situation should in any case evoke the necessary or appropriate aertness. Balance here is
important. A negative experience will deter people from cycling (restrictive), a too positive
perception might make people too careless and thus provoke unnecessary accidents.

If we take a closer look at the factors which at present restrict the use (and usability) of
bicycles, it becomes clear that we need to look at very different levels of planning our
transport.

3.3. Consequencesfor planning

Land use planning

The spatia distribution of activities is very much defining both the need for travel and the
distances to be covered. Decisions on this level have a direct impact on the requirement of
directness. It is very clear that a segregation of functions will generate more need for
travelling. Space consumption, on the other hand, has a direct impact on distances between
the functions. Long travel distances are restricting the usability of the bicycle. The present
trends in bicycle use in the Netherlands may be illustrative: the bicycle promoting policies of
the authorities have resulted in more bicycle use for trips up to 5 km. On the other hand the
average trip length for al trips have increased. This increase of trip lengths results in a shift
from bicycle to car. Thus the overall effect of the two trends is neutral. This underlines the
need to develop a land use planning based on the principle of 'spatial proximity'. Large-scale
transport infrastructure in itself is an important cause of increasing space consumption and
therefore a hindrance for 'spatial -proximity-oriented’ land use planning.
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Urban planning

Even if we have compact settlements with integrated functions, the urban structure can
impose restrictions of bicycle use. At this level, the requirement of coherence of the bicycle
network is at stake. But decisions on this level have also a direct impact on the number of
encounters between cyclists and motorists, and in this way on the safety requirement. A clear
recognisable bicycle route network should coincide with the urban elements (landmarks, etc.)
which otherwise constitute people’s mental map of a city. Moreover, the traffic structure
should not create barriers for non-motorised traffic. Often the coherence of the network of
motorised traffic and the coherence of the bicycle route network are excluding each other.
Present urban planning tradition is to start with defining a coherent traffic structure for
motorised traffic. Bicycle provisions are seen as additional. This approach inevitably resultsin
restrictions for smooth bicycle mobility. A reversal of the designing process is recommended:
cycling and walking should be seen as main modes for urban transport. After all, alarge share
of urban tripsiswithin cycling distances.

Public transportation is an important complement to these basic modes, especially for elderly
citizens.

A good transport strategy should effect in complementary roles for cycling and public
trangport rather than in competition for these two modes. This requires an analysis of the
strengths and weaknesses of these two modes and a careful assignment of investments. Public
transport is very good and efficient when it comes to the transportation of large numbers of
people on longer distances. It is however not very competitive on short distances and the
accessibility of individual addresses is not very good either. Cycling has reserve character-
istics: It is relatively fast on short distances and gives a very good access to individual
addresses. On the other hand the bicycle is not a good option for long distances. To make the
necessary investments to make both modes ‘perfect’ will be extremely expensive. The most
cost-effective solution would therefore be to link both modes together into one coherent
transport system. On the level of urban transport system the first priority should be given to
cycling. Specia attention should be given to investments to facilitate a smooth linkage
between the two modes. bicycle-parking facilities at public transport terminas, bicycle
trangport facilities on trains and busses, etc.

In general it is essentia that bicycles can be parked easily and safely. Like planning for car
parking, a planning for bicycle parking is needed. This means bicycle stands at all the larger
and more important destination points for cycling, as well as specia locking devices or even
the possibility of leaving bikes, either in alocker or under guarded supervision. This may be
combined with bike repair and arrangements for bike rentals. When travelling shorter
distances by train, commuter train or metro, possibilities to take the bicycle along is
important.

Street design

Cyclists have the most direct experience of restrictions on the level of street design. This level
of planning is relevant for al main requirements. Nowadays road design is often in line with
the overall car-oriented structure of the traffic and transport system. Motorised traffic is
considered to be 'normal’, and all the rest is additional, catered for as long as space and money
is available. This approach results in low quality bicycle facilities. Examples are the diversion
of cyclists to the sidewalks, thus ignoring the vehicular characteristics of the bicycle; and the
creation of too narrow bicycle tracks or lanes, ignoring the required profile or clearance. Such
practices would be inconceivable with regards to motorised traffic.

20



But even if designers have a more positive attitude towards provisions for non-motorised
transport, they often impose restrictions on these vulnerable modes ‘for their own safety’. As
pointed out before, such restrictions can only be avoided if it becomes acceptable to impose
restrictions on motorised traffic.

A clear set of design requirements is very helpful to judge the quality of a specific design, but
also to detect conflict of interests. In practice, it is often a problem that requirements for
different modes are not expressed explicitly and clear. The design then is made on the basis of
silently assumed values, which are mainly determined by tradition. Thus it is very difficult to
make a judgement on conflicting interests, because the conflict is simply not perceived.

3.4. Road safety concepts

New approaches to road safety The 'Zero Vision' in Sweden (Wramborg, 1998) and the
'‘Sustainable Road Safety System' in the Netherlands (SWOV, 1992) are promising
developments for all modes of transport. The starting point of both concepts is the restrictions
on motorised traffic, which are necessary to achieve accepted targets for road safety. A strict
hierarchy of urban road categories is the basis of this approach. But these concepts have never
been developed to bring about a modal shift to non-motorised transport. Therefore, these
concepts have to be combined with a straightforward optimising of the functionality of the
street network for cycling. The main question in that respect is how to deal with main bicycle
routes. Two questions arise:

1. Is it possible and desirable to give priority to main bicycle routes crossing routes for
motorists? This problem can be avoided by grade-separated crossings at the main
highways. But in many cases, the existing situation does not allow for such solutions.
Moreover, grade separated crossings often result in undesirable detours and gradients for
cyclists. In the case of existing main urban streets and collector streets, it will be an issue
how to avoid taking away one restriction that might result in another restriction.

2. Is it acceptable to have priority bicycle routes within a residential area? The general
thinking in both concepts is that within a residentia area there will be no priority
crossings. However, the network of main bicycle routes should be more fine meshed than
the motorist network. The residential area, on the other hand, is defined in these concepts
by the restraints imposed on motorists. To guarantee the unrestricted flow of cycle traffic,
priority intersections on main bicycle routes are desirable.

In the next chapter a new approach of the road network is presented, combining new road
safety concepts with the five requirements for cyclists.
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4. A SAFE NON-RESTRICTIVE PEDESTRIAN AND CYCLE
NETWORK

4.1. The need for measures

Chapter 2 showed that about 3/4 of all reported accidents involving cyclists take placein
built-up areas, between 1/2 and 2/3 of the fatalities occur there. Most fatalities and serious
injuries of bicyclists occur at intersections.

By far most fatalities and serious injuries of cyclists are the consequence of a collision with a
motorised vehicle. The severity of the impact is strongly correlated with the speed.

Accidents with lorries occur almost exclusively in urban areas, and mostly at intersections.

In many European cities, both the speed of the motor vehiclesisin excess of the local speed
[imit, and the speed limit is too high with respect to local conditions and safety aspects.

Speed is relevant both for the chance of an accident and for the severity of injuries. Lower
speed leads to better interaction. A Finnish study underlined that driversinvolved in a
collision against a cyclist had omitted to give way in 2/3 of the cases.

So thereis aneed to provide a better system of speed limits in built-up areas and we must find
counter-measures that more-or-less guarantee that the motor vehicles will not drive faster than
the speed limit.

Lack of visibility of cyclists is aggravated at dusk, dawn, and night, especialy when public
lighting is absent or weak. The most serious problem seems to be detection of cyclists by
drivers approaching alongside or from behind.

The right design of infrastructural facilities is another important factor to influence safety.
Although cycle-tracks have been found a good safety measure on road links - provided the
width of the cycle-track is sufficient and measures have been taken to prevent accidents with
vehicles parking - it appears that they tend to create safety problems at intersections.
Particular attention has to be given to the design of cyclist routes at these locations. Crossings
between cycle-tracks and streets do not always seem well understood by drivers. In particular,
when environmental features do not clearly reflect the right-of-way, they create confusion
among drivers and cyclists alike.

So improved design for cyclists are needed at intersections. We must create solutions, which
enables a feeling of mutual responsibility and enables good interaction between unprotected
road users and drivers of motor vehicles.

Also cycle-tracks and pedestrian pavements must be wide enough. If cyclists do not have
proper facilities of their own and share the use of pavements - in some countries bicycle tracks
are painted on sidewalks - alot of bicycle/pedestrian accidents may take place, some of them
will be serious, afew even fatal.

The data show that cycling is not a safety problem in itself. When cycling is promoted by

facilities, it may become safer than car driving. Of course, the quality of facilities will
influence the safety level significantly.
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4.2. New conceptsfor safety and other needs of cyclists

In this section a new approach for the design and the road infrastructure network is presented.

The basis for this are three documents:

e Sustainable road safety system, developed in the Netherlands, to design road infrastructure
in away that the chance of fatal accidentsis decreased to a great extent (SWQOV, 1992)

* ‘Vision Zero', developed in Sweden, to design road infrastructure in a way that fatalities
are as far as possible excluded (Wramborg, 1998).

* ‘Sign up for the bike’, a Dutch manual to design facilities for cyclists that come forward to
their mobility and safety needs (CROW, 1993)

The first two documents are approaches for road safety in a new way.

The main principle for a sustainably safe infrastructure is that every road is appointed a

specific function and is designed such that the road or street in question meets the specific

functional requirements as optimally as possible. The three different functions are rapid

processing of through-traffic, rapid accessibility of areas, and accessibility of destinations.

Vision Zero has as one of their main principles the view that the level of violence that the

human body can tolerate without being killed or seriously injured, shall be the basic parameter

in the design of the road transport system.

In the concept of Sustainable Safety the further elaboration results in three main principles:

1. Functional use of the road network.
Roads, intersections, cycle-tracks etc. have to be used as intended by the designer.
Functional road categories are distinguished, and for each category the intended behaviour
of the traffic participants is described.

2. Homogeneity of traffic.
Homogeneity is described as: small differences in speed and moving directions of traffic
participants and small differences in mass and vulnerability of traffic participants.
Encounters with great differences in speed and direction have to be prevented.

3. Predictable behaviour in traffic.
Choice of routes and manoeuvres for al traffic participants are always clear and simple.

The main principles of the Vision Zero are:

l. Vision Zero means that eventually no one will be killed or seriously injured
within the road transport system.

. It can never be ethically acceptable that people are killed or seriously injured
when travelling along the road transport system.

I11.  The level of violence that the human body can tolerate without being killed or
serioudly injured shall be the basic parameter in the design of the road transport
system.

IV. The designers of the system are aways ultimately responsible for the design,
operations, and use of the road transport system. They are thereby responsible for the
level of safety within the entire system.

V. Road-users are responsible for following the rules for using the road transport system
set by the system designers.

Both road safety concepts provide conditions for safer cycling, while the bicycle manual takes
the different traffic functions of cycling as starting point. The manual is a guide to plan for
cycling in a non-restrictive way, and making use of the five quality criteria for bicycle
facilities. safety, coherence, directness, comfort, and attractiveness (see chapter 3).
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4.2.1. Comparison of theroad safety concepts

The main principles for prevention of road risk in the new concepts in the Netherlands and
Sweden show great resemblance. The background of these concepts was the persuasion that
the policy on traffic safety until now was no longer capable of reducing the present level of
unsafety, and that a new and radical future scenario had to be defined to improve the situation.
Both concepts state that if we wish to change the road safety situation radically, we must stop
defining road fatalities as a negative, abeit largely accepted, side effect of the road transport
system. Both concepts describe the road safety problem as a public health problem.

In both concepts, mankind and its limited capabilities is the starting point for traffic design. A
good interaction between human factors, vehicle characteristics, and road features is
envisaged. The road and street design should be focussed better on human shortcoming and
limitations. In both concepts the aim is to reduce traffic conflicts as much as possible, and if
conflicts can not be avoided, they do not result in fatalities or serious injuries.

Roads and streets, intersections, cycle-tracks, and other facilities have to be used as intended
by the designer. Functional road and street categories are distinguished, and for each category
the intended behaviour of the usersis described.

Both concepts also aim for predictable behaviour in traffic. Choice of routes and manoeuvres
for al traffic participants must always be clear and simple.

In both concepts, the classification in different road and street types, with well-described
characteristics, is considered to be a very important item. The concepts are characterised by a
limited number of categories of urban roads, clearly distinctive design, distinctly different
types of streets, recognizability, and legibility of each individual type of road, making clear
which behaviour is appropriate.

The basic assumption for the road and street classification is also identical in both concepts.
Roads with a flow function require a design, which allow high speeds. This means that
oncoming, crossing, and intersecting traffic should be made impossible. On roads with an
access or distribution function, a relatively high density of junctions hinders complete
segregation. But slow and fast traffic should be kept separate where possible. Where they
intersect, the driving speed should be low or be separated in time. Roads with a residential
function are meant for all kind of traffic. Low speed allows good anticipation and avoidance
of hazards.

Both concepts identify and aim to create large and continuous residential areas with low
motor vehicle speeds, a maximum 30 km/h, and mostly mixed traffic. In the Netherlands,
local and national governments agreed that about 2/3 of the urban road and street network will
in future be part of residential areas. In many countries, limits of 30km per hour are now being
introduced.

In residential areas, pedestrians and bicyclists are alowed to cross the streets anywhere. In
general no crossing facilities for pedestrians and cyclists are necessary because of the low
speeds. But whenever there are special needs, for instance where many pedestrians cross a
street, there will be physical measures as elevated crossings, designed as a pedestrian
pavement on which cars are permitted not to drive faster than walking speed. The street
design must be adapted to more-or-less force alow driving speed. Through-traffic will be kept
out as much as possible. The design of the road categories will be easily recognisable.
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In both concepts, the Ministries of Transport set goals. The goals for the Dutch Sustainable
Safety are a reduction of injured victims of 40% and a reduction of deaths of 50% in the year
2010 compared to the situation in 1986. The goals for the Swedish Vision Zero is maximum
400 fatalities and 3,700 serious injured in 2000, and maximum 250 fatalities in 2007. The
long-term goal of the Vision Zero is a situation with no fatalities and no seriously injured in
road traffic.

4.3. Traffic Network and Street Design - A new and non-restrictive approach for
European cities

The two road safety concepts Vision Zero and Sustainable Safety - dealing with road
hierarchy for safety - and ‘ Sign up for the bike' - dealing with functional network design for
cycling - can complement each other. One can start from both sides. Whatever approach is
chosen, the complementary approach should serve as a check. If road hierarchy and
functionality for cycling are in accordance, one can be sure of a safe and cycling supporting
result. Moreover, the complementary approach could be an instrument in setting priorities for
the implementation.

Below, the Vision Zero has been elaborated to fit into a non-restrictive approach to promote
safe cycling. This presentation is not meant as the one and only solution, but as an illustration
how to apply the main principles and to reconstruct the actual road network. This elaboration
iscaled The New Approach.

A hierarchical division of roads and streets, based on speed, is now suggested in built-up areas
as akey element of the New Approach:

l. Through-traffic route (70-km/h road) with only grade separated crossings

I. 50-30-road (Main street/Urban arterial road)

. 30-km/h-road (Residential Street/\Wohnstrasse/Rue Residentielle)

V. Walking speed street (or ‘Homezone' asthey are called in Britain)

V. Car-free areas for pedestrians and cyclists.

This means that in built-up areas, the normal standard of 50-km/h-streets is changed to 50-30-
roads, 30-km/h-streets and Walking speed streets, wherever pedestrians, bicyclists, and car
traffic intermingle.

One advantage of this road and street classification is the possibility of including an accurate
description concerning (desired) function, (street) design and (traffic) behaviour. Below,
these aspects are summarized for the five street categories. For a more detailed description see
Leden and Wramborg, (1999).

4.3.1. Through-traffic route

Function

The Through-traffic route is intended for longer car journeys through built-up areas passing by
one or more residential areas. The Through-traffic routes consist of those roads where priority
is given to the efficient transport of people and goods by car at steady, moderate speeds within
aroad network capable of handling the prevalent traffic volume.
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Design

The alignment of a Through-traffic route is often of high standard and as far away from
nearby buildings as possible. The carriageway has often two traffic lanes for car traffic in each
direction, sometimes even more. Pedestrians and bicyclists have been provided with grade-
separated interchanges for crossing Through-traffic routes.

Behaviour
The speed limit of motor vehicles is mostly 70 km/h on Through-traffic routes. The speed at
intersections may not exceed 50 km/h if there is any risk for aside (impact) collision

Walking and Cycling and Through-Traffic Route

Pedestrians and cyclists pass Through-traffic routes at grade-separated crossings. If there are
not enough grade separated crossings, Through-traffic routes constitute barriers for bicycle
and pedestrian traffic. Such Through-traffic will not be accepted.

4.3.2. 50-30-Road

Function

The 50-30-road is used by motor vehicles and by bicyclists going from one neighbourhood to
another nearby, or to athrough-traffic road. Car parking can be permitted along such a street,
especially in central areas. Very often a 50-30-road is not a boundary between two
neighbourhoods, and therefore pedestrians, bicyclists, children, the elderly, and disabled
persons very often need to cross 50-30-roads.

Design and Behaviour

The carriageway normally has only two lanes for ordinary car traffic, one lane in each
direction. This means an approximate width of about 6 metres between the kerbs on opposite
sides of the street. The 50-30-road also has wide cycle-tracks and wide pedestrian pavements,
affording pedestrians and bicyclists good accessibility, safety, and security.

An intersection between two 50-30-roads always has pedestrian and cyclist crossings. These
crossings are designed so that a car cannot drive through them at speeds exceeding 30 km/h.
The pedestrian and cycle crossings should be designed to meet the needs of children, elderly,
and disabled persons.

Walking and Cycling on 50-30-roads

There are three very important reasons for constructing cycle-tracks along 50-30-roads.
Firstly, this promotes cycling. Second reason is for safety. The third reason is to enable road-
usersto intuitively perceive that they are in a 50-30-road.

Bicycle track

50-30-Roads often have a straight, direct alignment. The cycle-tracks along these streets will
therefore almost of necessity become a natural link in the trunk bicycle network. This means
that they will be at least 2 meters wide for one-way bicycle traffic and at least 4 meters wide
for two-way bicycle traffic. The high biking speed also motivates the necessity of taking
measures to separate pedestrians and cyclists. A sufficiently wide pedestrian pavement and a
sufficiently wide cycle-track should then be arranged; 2 meters would appear to be an
acceptable minimum for both the pavement and the cycle-track.
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Figure 4.1. Design of a 50-30-road by Per Wramborg.

The differences in speed and the differences in mass between cars and bicyclists mean that a
dividing strip (verge) at least 0.5 meter wide is necessary between the carriage-way and the
cycle-track. It is particularly important that there are different colours and textures on the parts
intended for walking or biking respectively. It would be good if the pavement surface of
cycle-tracks had 6ne particular colour, which is clearly different from the road surface for
motorised traffic. A reddish brown colour is probably the most suitable. The pavement surface
should reflect its intended use, with flat slabs or stones being a suitable material. As far as the
cycle-track is concerned, asphalt would be the material most closely associated as a biking
surface.

4.3.2.1. Safe non-restrictive crossing facilities

The design of crossing facilities is crucial. If ‘best practise’ is not used, traffic safety might
deteriorate. The safety effectiveness of bicycle facilities is often reduced completely by alack
of proper solutions on crossings. A literature study of roundabouts shows that speeds do
decrease at roundabouts but that the safety effects are not always those anticipated. And the
safety effect applies mostly to the motor vehicles, and to alesser extent to other vehicles. The
efficiency is much increased when there is a proper design of the roundabout, taking into
accounts all road users.

Principles
Some principles for crossing design are presented below.

There are typically pedestrian and cycle crossings at intersections between two 50-30-roads.
These crossings should always be marked.

Only one incoming lane for motor vehicles is recommended. It should not be possible for a
driver to overtake at pedestrian and cycle crossings.
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In signal-controlled intersections, there should be no motor vehicles turning when cyclists and
pedestrians have green.

There are strong reasons to design the urban cycle network so that cycle tracks are one-
directional. Drivers do not expect cyclists from the ‘wrong direction. Therefore, two-
directiona cycle-tracks may deteriorate safety, see e.g. Linderholm (1992), Summala et al.
(1996) and Réasanen and Summala (1998). There might be reasons however to opt for two-
directional tracks, see e.g. ‘Sign up for the bike® (CROW, 1993). In that case, special
provisions are needed for safety.

Feelings of mutual respect can be supported by right-hand right-of-way, mini roundabouts and
wide traffic islands. Green waves and priority roads (give way signs for entering roads) might
deteriorate feelings of mutual respect.

Important countermeasures to improve interaction and reduce accident severity by reduced

speed are:

l. speed reducing devices (raised cycle crossings, humps etc., see e.g. Rantatalo and
Wikstrom, 1998)

I. refuges in crossings

Il. mini roundabouts.

Important features to improve visibility and interaction are:

- Truncated cycle-tracks

- Advanced stop lines at signalised intersections

- Prohibited parking for cars 25 m from a pedestrian and cycle crossing (PCC).

Design
The design of some of the countermeasures will be further elaborated below.

- Raised pedestrian and cycle crossings

To improve interaction where 50-30-roads cross minor streets (30-roads, waking speed
streets, residential streets, ‘homezones’) the pedestrian and cycle crossing may be raised to the
level of the pavement. The pedestrian and cycle crossing may be designed as a pedestrian
pavement motor vehicles would drive through at walking speed (see Figure 4.2). Leden,
Garder and Pulkkinen (1998) studied the effect on bicyclists' safety of raising urban cycle
crossings to the level of the pavement. The results show that the raised cycle lanes attracted
more than 50 percent more cyclists and that the safety per bicyclist was improved by
approximately 20% due to the increase in cycle flow and with an additional 10 to 50% due to
the improved design.
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Figure 4.2. Raised crossing using a rumble pavement to improve interaction.

- Truncated tracks

A key element to safe crossing designs is improved interaction, by locating the cycle crossing
at an intersection immediately next to the crossing street and remove the curb stone for a
distance of 20 - 30 meters before the crossing with another 50-road. This design element is
caled truncated track, see Figure 4.3. The idea is to make the road users approaching a
junction more visible to each other and make them being seen earlier, the risk of unexpected
appearance is reduced and safety improved. The design prevents two-directional use.

To improve interaction it is also important to improve sight conditions. Car parking may be
forbidden for a distance of 25 meters ahead of pedestrian and cycle crossings instead of the
present-day 10-meter regulation. This would considerably increase the amount of eye contact
and hence the interaction between motorists and vulnerable road-users, especially children,
hereby reducing the danger encountered by pedestrians, bicyclists and motor vehicles at
intersections between 50-30-roads. Thisis aso a condition for truncated cycle tracks.
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Figure 4.3. Design of truncated cycle track (Herrstedt et al., 1994). The truncated track is
separated from motor vehicle lanes by a wide painted rumble strip. A rumble pavement in the
separation area between the cycle lane and the pedestrian pavement the last 20 - 30 meters
makes cyclists ride closer to the motor vehicles and hence improve interaction between
bicyclists and drivers of motor vehicles.
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- Advanced stop lines at signalised intersections

At signalised intersections an advanced stop line for bicyclists improves visibility, mobility,
interaction and safety particularly for cyclists turning left. Sign up for the bike (1993) suggests
alternative designs according to Figure 4.4.
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Figure 4.4. Advanced stop lines. Source: ‘' Sgn up for the bike’ (CROW, 1993, p. 179).
A = standard model, B = right-turning model, C = left-turning model, and D = left-turning
model without a separate green phase.

- Speed reducing devices (humps)

Vertical measures such as road humps and speed cushions often have greater speed reducing
effect on passing vehicles than horizontal measures, such as chicanes and width restrictions of
the carriageway. The speed reducing effect of a speed-reducing device is strongly dependent
on the detailed layout and on the surrounding environment and traffic structure in the area

If properly designed, mini roundabouts increase cyclist's safety. There are three common

types of design:

l. no special facility for cyclists in the roundabout with one lane approaches,

Il. separate cycle track with ordinary pedestrian and cycle crossings (PCC) around the
roundabout,

1. aspecial cycle lane within the roundabout with one lane approaches.

Briide and Larsson (1996) and Hydén and Varhely (2000) recommend design 1, a single-lane
and comparatively small roundabout with no cycle lanes, see Figure 4.5. According to ‘Sign
up for the bike’ (CROW, 1997, p. 183) design 1 can be feasible for motor vehicle flows lower
than 8,000 motor vehicles per 24 hours. For higher motor vehicle flows, design 2, a separate
cycle-track with ordinary pedestrian and cycle crossings around the roundabout, is
recommended (Briide and Larsson, 1996, and Herrstedt et al ,1993). Design 3, a specia cycle
lane within the roundabout with one-lane approaches, is not recommended.
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Figure 4.5. Mini roundabout with no special facility for cyclists in the roundabout and one
lane approaches.

4.3.3. 30-Road

Function

The 30-road is a street in a residential area, where priority is given to the loca inhabitants,
thus designating its function. The 30-road shall be an attractive, pleasant street space, and an
environment suitable for children, the elderly, and disabled persons.

Asfar as vehicles are concerned, a 30-road is used only by local car traffic that originatesin or
has a destination within the neighbourhood. For motorised vehicles, 30-roads nearly always
have access traffic, sometimes collector traffic, but never through-traffic. For cyclists, 30-
roads may have a distribution and also a through-traffic function, since cyclists need smaller
marginsin their network.

Design

Apart from streets with a through-traffic function for cyclists, a 30-road has pedestrian
pavements and a carriageway. The carriageway is as narrow as possible, i.e., between four and
six meters. Thus, there is space for the pedestrian pavement to be as wide as possible,
providing great potentia for creating an attractive, pleasant street area suitable for children,
the elderly, and disabled persons alike. The manua ‘Sign up for the bike' points at the
necessity to avoid situations in which carsjust can pass cyclists.

Especialy in the inner city areas, 30-roads provide part of the need for short-time parking.
Parking spaces are designed and located with care, paying consideration to their being an
aesthetically attractive element within the street environment.

Traffic calming measures guarantee safe, secure interaction between pedestrians, bicyclists,
and motorists. One good traffic calming measure is an elevated crossing, signalling that in
residential areas priority is given to pedestrians. Motor vehicles must pass an elevated
crossing at walking speed.
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Behaviour
Still, within a residential area it is natural to cross a street as a pedestrian or a bicyclist
arbitrarily, either anywhere along the street or at street crossings.

Walking and cycling on 30-roads

These roads are designed with varying kinds and levels of traffic-calming measure. It goes
without saying that cyclists can use the entire width of a 30-road and cars can be required to
wait before overtaking until this can be performed without risk of danger.

A 30-road may be one-way for cars. Mostly it is not necessary to make such a street one-way
for cyclistsaswell.

A main route for cyclists and a cycle street can cut across a 30-km/h area. Such routes and
cycle streets are characterised by distinctly more through-bicycle-traffic than can be found on
a norma 30-road. One possible reason for this situation could be that the 50-30-roads in the
vicinity, are so far apart that they are unable to capture all the fast-moving bicycle traffic on
the cycle-tracks on 50-30-roads. Cycling is very much affected by detours, and needs therefore
direct routes. The design of a cycle street reflects the extremely important conditions and
behavioural aspects mentioned in the foregoing.

The pedestrian pavements along 30-roads are to be wide enough to allow for parking bicycles
without jeopardising the intended use of the pavement. The type of bicycle parking in mind
would primarily be in bicycle stands or by locking the bicycle onto afixed object.

4.3.4. Walking speed street

Function

The Walking speed street is a communal outdoor space shared by everyone living by the
street. It is a street especially for children, the elderly, and disabled persons. A Walking speed
street is an attractive, pleasant street space for meetings, play, and recreation. It is used by
motor vehicles only when they come from, or go to a destination along it, or a street close
nearby.

Design
The entire Walking speed street is intended for everybody; it is not divided into separate lanes
for different types of “traffic”. It is designed entirely at the same level; i.e. there are no curbs.

Behaviour

Pedestrians and bicyclists aways have the right-of-way.

The Walking speed street is designed and regulated so that the maximum speed for motor
vehicles does not exceed walking speeds; i.e. 5 to 10 kilometres per hour. This type of street
has often been created on the initiative of the property owners and the local residents, with
both groups supporting the construction and maintenance operations.

Walking and Cycling on Walking Speed Streets

Children, elderly, and those not used to cycling ought particularly to appreciate being able to
cycle here. The mgjor purpose of Walking speed streets, i.e. being a pleasant and attractive
outdoor area for those living and working along the street or in its immediate proximity,
means that it cannot be used for cycling, either at high speeds, or large numbers.

The melange of residential area streets, 30-km/h-roads and Walking speed streets, should
mean that bicyclists do not have to travel at walking speed for more than a few hundred
metres, and this normally occurs at the beginning and at the end of aftrip.
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Walking speed streets should be designed so that bicycles can be parked on the street without
jeopardising its intended purpose. The type of bicycle parking in mind would primarily bein a
bicycle stand or by locking the bicycle onto afixed object. The type of parking where bicycles
are completely locked away inside would not normally come into question on walking speed
streets.

4.4, Context

Finally, some pragmatic advice is given in Scheme 2 to summarise this chapter and to
highlight the context for some of the countermeasures discussed in this chapter.

Scheme 2. Towards a walk and bicycle friendly city — some pragmatic advice to promote
walking and cycling by improving the cycle network.

l. Analyse origin and destinations for (potential) bicycle trips and create a coherent
network for facilities with a through-function, respectively. distribution function for
cyclists.

Il. Build green streets where any confrontation with motor vehicles is practically non-
existent, in green corridors, for instants in park areas, without motor vehicles and
with grade-separated intersections where the paths intersect with high-volume or
high-speed roads.

. Build significant shortcuts for pedestrians and cyclists, for example connecting cul-
de-sacs and providing grade separated crossings, to improve safety and mobility.

V. Build cycle tracks along all 50-30-roads.

V. Gradually ensure that motor vehicles do not drive through at-grade pedestrian and
cycle crossings (PCC) at speeds above 30 km/h. If necessary, physical traffic calming
measures are to be used.

VI. Build special routes for cyclists or cycle streets (Fahrradstral3en) in residential areas
where priority is given to cyclists.

VIl.  Ensure that cars do not drive at speeds above 30 km/h in residential areas. If
necessary, physical traffic calming measures are to be used.

VIIl.  Build separated pedestrian and cycle paths, green streets, along Through-traffic
routes and grade-separated intersections where pedestrians and cyclists cross
Through-traffic routes.
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5. REGULATIONS

5.1. Introduction

In the framework of developing non-restrictive measures for cyclists, regulations may pay an
important contribution to enhance the protection of cyclists and to enhance their rights to
make an efficient and comfortable use of the road.

This chapter will concentrate on traffic rules and the rights and responsibilities of the road
users. The description of actual regulations in European countries is mainly based on a
German study by the Bundesanstalt fiir Stral3enwesen about comparisons of traffic regulations
in Europe (BASt, 1997). The BASt made an inventory of the European agreement on traffic
rules, from Vienna in 1993 and they refer to national regulations in Germany, France, UK,
Switzerland, the Netherlands, Spain, and Italy. Another source of information about
regulations is the OECD report about vulnerable road users. They describe also relevant
regulations in e.g. Scandinavian countries.

Differences between countries regarding manoeuvres illustrate how rules can be made more or

lessrestrictive:

- In general, cyclists have to overtake cars on the left side (in the UK and Ireland on the
right side). There are however exceptions in several countries. In the Netherlands
cyclists may chose for themselves to overtake cars on the left or right side. Thisis the
most efficient for cyclists and can also be most safe, when drivers learn to leave room
for cyclists.

- In general, it is not allowed for cyclists to ride side-by-side, unless thisis not causing
danger or hindrance. In the Netherlands this is allowed in general. The infrastructure
has to provide cyclists the opportunity to ride side-by-side as the general rule. Just as
car passengers do, cyclists must have the opportunity to communicate with each other.

- Many streets in urban areas are too narrow for two-way traffic of motorised vehicles,
so signs indicate that this a one-way street. But such streets are not too small for
cyclists to ride in two directions. Cyclists should therefore be excluded from the
restriction to make use of the road in only one direction. The more one-way streets are
created to restrict car use, the more important this is, because cyclists get a real
advantage on motorised traffic in travel time. In the UK and the Netherlands, it is
allowed for cycliststo ride on one-way streets in both directions, when thisis indicated
with asign. This rule was aso recently introduced in Germany. It is important to keep
the width for cars restricted, because otherwise the introduction of one-way traffic for
cars may provoke higher speed.

- a new solution to make room for cycling and to cam motorised traffic is the
introduction of cycle streets, e.g. in Germany where cyclists may make use of the
whole street and cars may not overtake. Especially on small roads with only an access
function for cars, ahicycle street can be a good solution.

5.2. Main principles

Regulations can enhance cycling policy for three reasons:

1. to set standards for safe behaviour of cyclists and road users who potentialy put
cyclists at risk,

2. to give alega status to standards for a good combination of safety and mobility aims
regarding cyclists,

3. to formulate the juridical responsibilitiesin case of accidents.
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A legal framework in itself does not ensure a quality approach, but helps to formulate policy
aims and the rights and responsibilities of road users. Regulations and technical and non-
technical measures should be integrated to guarantee the enforcement of the regulations.

5.3. Review of current situation
5.3.1. Legal responsibilities

From a road safety point of view, the position of cyclists and pedestrians in road traffic is
often labelled as ‘weak’. The ‘Treaty of Vienna from 1993 states: “Drivers should be extra
careful to the most weak road users such as pedestrians and cyclists, particularly with respect
to children, elderly people and disabled people’. Another label is the term ‘vulnerable’, to
make clear that pedestrians and cyclists are not protected by a bodywork in the way car drivers
are to the speed and mass of motorised vehicles.

For the promotion of cycling as means of transport, the labels “weak” and “vulnerable’ are
not inviting. With respect to the urgent need to cut down at least the growth of car use, to
preserve our cities and villages, and to combat congestion, pollution and noise; cycling and
walking have become a strong case.

Nevertheless, the mobility and safety of cyclists demand that they be better protected. So the
obligation to drivers or riders of motorised vehicles to be extra careful regarding pedestrians
and cyclists, as stated in the ‘Treaty of Vienna, is justified and has to be trandated in
responsibilities. The motivation may be that pedestrians and cyclists have equal rights for a
safe, efficient, and comfortable journey.

5.3.2. Standardsfor facilities

The OECD report on vulnerable road users evaluated the traffic policy in this respect. The
road policies in the 1960's and 1970's were marked by the rapid expansion of car ownership.
Roads were built and widened to accommodate growing car traffic flow with often disastrous
effects to vulnerable road users. On top of this, the limited space alocated to pedestrians was
not aways properly maintained, and tended to be obstructed by al sorts of obstacles,
including traffic signs. No particular attention was paid to pedestrians' needs in terms of
network to facilitate walking across a city, the report says. These conclusions can aso be
drawn regarding cyclists.

The OECD report further states that with the “woonerf-concept in the Netherlands, it was
acknowledged by decisions makers that urban streets could have another function than just
providing mobility for motorised traffic’. Only in the 1980's, the idea of comprehensive
networks for pedestrians and cyclists started to make way in some countries, thus
acknowledging walking and cycling as a fully-fledged means of transport. The idea that fast-
motorised traffic may have to yield priority to local traffic and vulnerable road users in some
parts of urban areas, finaly became acceptable.

This has been reflected in new highway codes and design manuals. In Chapter 4, good
standards for cycle facilities on the road have been described. Taking into account these
requirements for cycle friendliness, traffic rules may be adjusted.

36



5.3.3. Sharing theroad

In most European countries, cyclists have to make use of bicycle facilities, and if they are not
available, to make use of the road for motorised vehicles. But cycle facilities have to meet
good standards. In some countries, for example Norway, cyclists are allowed to ride on the
road even if cycle tracks exigt, if it is more suitable considering the destination, and if done
with extra care. This rule has two advantages: it is less restrictive and it provides a stimulus
for road administrations to create good facilities.

In general, cyclists are not allowed to use footpaths, but in some countries this is allowed,
indicated by signs; this is even an obligation. Pedestrians however may fedl threatened by
cyclists and sharing the footpath with pedestrians often withholds cyclists and pedestrians
sufficient room and prevents cyclists from an efficient way of crossing streets. In general,
cyclists and pedestrians need their own facilities.

When cyclists have to share the road with motorised vehicles, drivers have to adapt their
behaviour to cyclists (speed, attention). Standards for the choice between separation and
integration have been given e.g. in the Dutch manual ‘ Sign up for the bike’ (see chapter 3).

In general drivers are obliged to keep sufficient distance to cyclists when they overtake. In
Spain 1.5 meters is required, in the Netherlands and France 1 meter. Cyclists are obliged to
ride on the right of the road or lane (in the UK and Ireland on the l€ft), apart from crossing
manoeuvres. Although this rule for cyclists is justified in general, there is an argument for
cyclists not to ride just as close to the edge as possible, when this provokes motorised vehicles
to overtake when this is hardly possible. A cyclist is aways affected by an overtaking
manoeuvre and needs space to keep control and not to collide. Also the needs of tricycles, e.g.
used by disabled people, and the needs of cycle carts for e.g. children, have to be taken into
account.

5.3.4.Crossing

In chapter 4, design features for crossing have been presented. Apart from roads with a
through-traffic function for cars, in urban areas first priority for cyclists and pedestrians may
be introduced more or less as the rule. Technical measures are needed, supported by rules.

Two main principles for highway codes and guidelines may be taken as a general approach:

1. The waiting time for pedestrians and cyclists at crossings should be minimised,
providing them with equal rights to motorised traffic,

2. In urban areas with the exception of some roads with only a traffic flow function for
cars, walking and cycling should receive first priority.

Possibilities are:

- advanced stopping lines at crossings with traffic lights, to enable cyclists to wait in
front of motorised traffic and to continue first,

- leading phase for cyclists and pedestrians,

- traffic lights that provide a green phase for cyclists and pedestrians twice during each
cycle,

- detectors that provide cyclists and pedestrians with green light as soon as they arrive at
acrossing,

- providing cyclists the right to turn right when motorised traffic have to wait for red
light.
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The rules with respect to turning to the left (in the UK and Ireland to the right) differ. In some
countries cyclists may choose to turn directly; manoeuvring to the middie of the road before
the crossing; or indirectly. In other countries cyclists are not allowed to turn left in a direct
way. Thisistoo restrictive.

5.3.5. Parking

Parking of the bicycle isin some countries restricted, to enable sufficient space for pedestrians
or to avoid danger. This is reasonable, but there is a lot of evidence that the lack of good
parking facilities is restricting bicycle use, especialy because of the fear of theft. So a good
bicycle parking policy is needed, as a precondition for the use of the bicycle and also to avoid
problems for other road users, especially pedestrians and disabled people.

5.4. Implementation

Planning for the needs of cyclists and pedestrians and traffic calming are most important to
enforce rules. But also education and information are needed to explain the background of the
rules and to give behavioural recommendations. And a so the police should keep control.

As an illustration:

Germany recently amended the traffic code for cyclists. Some new elements are already
mentioned, like contra-flow cycling in selected one-way roads and a code for bicycle streets.
Besides, shared use of bus lanes, cycle lanes on roads, and various marking solutions for
junctions are involved in the changes. Cycle tracks can only be made compulsory if they fulfil
on appropriate minimum quality standard, otherwise cyclists may choose not to use cycle
tracks. Moreover, many existing tracks will be given up because they are too dangerous or
uncomfortable.
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6. VEHICLE REQUIREMENTS

The traffic system can only work well if the elements man, vehicle, and road are fitted well
together.

Vehicle requirements are mainly needed for riders and drivers to keep control, to support
observation of each other, and for injury prevention.

In this chapter, requirements for the bicycle and for other vehicles that are important for the
safety of cycling, are reviewed. Also personal equipment for injury prevention, bicycle
helmets, are considered.

6.1. Bicycle equipment

A bicycle should be equipped with brakes, a bell, a red reflecting device at the rear, devices
ensuring that the bicycle can show white or selective yellow lights in front and red lights on
the rear, according to the Vienna Convention (BASt, 1997).

However, a minority of bicycles are not meeting legal norms. In Germany it was found that
32% of bicycles in Nordrhein-Westfalen had technical defects (Hansen, 1995). In the
Netherlands, 45% of cyclists did not have lights burning during darkness (Schoon and
Varkevisser, 1996), while a survey in Scandinavia showed that 35% of the cyclists did not
have correct lights (Hansen, 1995).

It seems reasonabl e to require from the manufacturers more solid and sustainable devices, also
taking into account winter conditions. Unfortunately, the quality of the bicycles and their
devices is not sufficient on average, and the competition is too much directed on low prices.
But in the end the consumer has to pay, and failing devices put cyclists more at risk than
necessary. A study in the Netherlands (Schoon, 1996a) found that a technical cycle defect was
cited as the principal cause of the accident by 7% of cyclists aged twelve years and older,
being treated at the Accident and Emergency (A&E) department of a hospital. 8% of older
cyclistsindicated that the accident would (or might) have been prevented if the cycle had been
better maintained; in most of these cases, the condition of the brakes was poor. In Norway and
Sweden, according to a summary of several surveys, 10% of cycle accidents are due to
defective bicycles (Hansen, 1995).

Reliable and sustainable devices make the requirements the least restrictive, because if the
devices do not work properly, and when they have to be repaired, the bicycle will be used less.

In this respect, national and international norms are important. At the European level, ISO is
currently reviewing the norms for bicycle lighting systems. Indicators for quality are e.g. the
function, material-requirements, and sustainability. Colibi, the platform Lighting Equipment
of the Organisation of the European two-wheeler parts industries, installed a steering
committee to formulate point of views regarding fair trading, road safety, and harmonisation.
From the viewpoint of the users, solid equipment and comfort while riding with the dynamo,
are important (Schoon and Polak, 1998).

In e.g. the Netherlands, Germany, and the UK, reflectors are compulsory on the wheels, at the
back and on the pedals. In Germany and the UK they are also obliged at the front. For the
usersit isimportant to be seen, and reflectors are effective in addition to lighting.

In the Netherlands (Blokpoel, 1990) it has been calculated that the increase of side reflectors
from 10% to 70% resultsin 4% lessinjured cyclists during darkness.

In the Netherlands, SWOV rated the introduction of reflectors on the front of new bicycles as
a moderate cost effective measure (Schoon and Polak, 1998). The potential of reflectors on
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the front to reduce injuries has been estimated at about 4% during darkness. When the
manufacturers agree on the requirements, and would install the reflectors on al bicycles, this
could be a cost-effective measure.

Accidents because of a child’'s feet trapped between spokes, have a significant share in all
accidents with bicycles, at least in the Netherlands: it contributed to 73% of all accidents
amongst bicycle passengers, in total 2,700 people (Schoon, 1996). In 60% of those cases, the
bicycle was not fitted with a wheel spoke cover, and in 15% of the cases the cover was
broken. SO designed norms for child seats on the bicycle, but these norms do not have any
status yet. The norms are far more extensive than national norms, but are still not optimal and
are in discussion. In the Netherlands it was not possible to calculate the cost effectiveness of
the introduction of child seats according to safety standards. There is no data about the
numbers of seats being used and their quality.

In the Norwegian Traffic Safety Manual (Elvik, Mysen and Vaa, 1997), effects of bicycle
safety devices are described. For most of them the effects on the number of accidents is,
however, unknown. The best estimate for a gear system versus no system is 17% less
accidents. Spoke protection versus none could decrease the amount of such accidents by 37%.
Further, it was calculated that racing handlebars lead to far more accidents than ordinary
handlebars. Also bicycles with more than 5 gears are involved in more accidents than bicycles
with less than 5 gears.

Safety pennants contribute to the gap left when overtaking, according to a Finnish study
(Koivurova, 1987). The use of safety pennants reduced the number of extremely close
overtaking even in the most critical situations.

Also spacers have positive effects according to a study by TRL (Watts, 1984). The percentage
of overtaking vehicles passing less than 0.8 m was approximately halved, when using a spacer
of 0.5 m. A spacer of 0.35 m was only about half as effective. Another study pointed at
mai ntenance problems and problems when riding side-by-side.

6.2. Helmets

Helmets reduce the severity of head injuries. In Europe there is no obligation to wear them
(ECF, 1998), but thisisin discussion in Spain.

There has aready been a debate about this for a long time. From the point of view of
restrictiveness, even the official promotion of helmets may have negative consequences for
bicycle use. There are in this respect different cultures in Europe. To underline the use of a
helmet, the message is often that cycling is extraordinary dangerous. This report shows
however, that refraining from bicycle use has much more negative consequences for health
than increasing bicycle use without a helmet.

To prevent helmets having a negative effect on the use of bicycles, the best approach is to
leave the promotion to the marketers of the manufacturers and shops. This way, helmets may
become a natural part of the cyclists' equipment, like in Finland and Sweden. Officials should
take the responsibility to create safe conditions for cycling. This is how helmet use and a
greater use of the bicycle may go together.

In this case, the development of norms for helmets and information about their quality, remain

important instruments to support people who want to use a helmet. So the development of
helmets that come forward to the needs of cyclists, and are worn on a free basis, can be
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considered as a technical non-restrictive measure (although even voluntary wearing may be
considered as restrictive because it might create a dangerous image to cycling).

6.3. Requirementsfor other vehicles

Improvement of requirements for other vehicles is a discussion at national and European level
about costs and benefits. This can have as a consequence that injuries of cyclists are overruled
by the costs for the buyers of a car or truck. It is a political decision to introduce new legal
reguirements that are more coming forward to the safety of different categories of road users.

Two subjects are of importance here.

The first regards soft noses of cars. There have been studies, eg. by SWOV and TRL,
claming that soft noses are cost-beneficial. However, the Association of European Car
Manufacturers has another opinion, and within ETSC and the European Experimental
V ehicles Committee WG17 the debate is going on.

The second regards side impact protection for trucks. E.g. in the UK in 1983, legidation
requiring side impact protection to be fitted to new Heavy Good V ehicles was introduced. The
type of sideguard specified was designed to prevent pedal cyclists, motor cyclists, and
pedestrians from being run over by the rear wheels of such vehicles. Research into the
effectiveness showed that fitting a sideguard conforming to the minimum legal requirements
can be expected to reduce fatal injuriesto pedal cyclistsin collision with the side of atruck by
two-thirds compared to not having a sideguard at all. Reducing the ground clearance,
increasing the length, and presenting a smoother, flatter external surface, would reduce
fatalities and seriousinjuries still further.

If the cost of fuel savings from improved aerodynamic performance are included, the initia
investment would be repaid over 12 to 14 years (Knight, 1998). It is concluded that the use of
solid panel-type glass fibre sideguards with a ground clearance of less than 350mm should be
encouraged and that the current list of vehicle exemptions allowed by the regulations should
be reviewed to ensure that they are all justified by their mode of operation.

In the Netherlands, the same kind of calculations resulted in the estimation that 30 to 40% of
cyclists being killed or injured in an accident with a truck, could have been saved by side
protection. Fuel savings can be 4-5% (Schoon, 1996b). Also in this case, the investment costs
can be recovered after a certain period.
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/. EDUCATION

7.1. General principles

Education goes together with a comprehensive approach on road safety and mobility. It helps
people to acquire capabilities and understanding, to make a good use of the road system. In
many countries, children receive some traffic education directed at cycling. Parents usually
train their children alittle to control the vehicle, and besides they warn them where they are
allowed to cycle. Much more is not taking place, and thisis far from what should be done.
Besides this, information campaigns take place, to promote cycling or to promote safety. It is
important that promotion is combined with providing good facilities, to show that cycling is
taken seriously by officials too. Moreover, people will be more easily attracted to information
when new products are offered.

Education and promotion can, however, not compensate for a bad design of the road.

Safety education can very well be combined with education about the advantages and benefits
of cycling, and it islogical to combine these.

The advantages for different modes of transport for the individual in terms of: their efficiency
in relation to trip length, purposes, and conditions, in terms of health, and in terms of safety in
relation to the use of facilities; serve as a very good framework for traffic education. Besides,
the benefits for society, for the environment, the city climate, making good use of available
space, and prevention of congestion etc. are very good subjects for lessons in primary and
secondary schools.

In courses, the education aims for mobility and safety can also combined very well. To teach
safe behaviour means also to support the mobility. And since safe behaviour can only be
learned in practice, safety progress depends on mobility.

Road safety education consists of teaching skills, knowledge, understanding, and behavioural
patterns, to enable road users to prevent accidents. It takes places at primary and secondary
schools, driving schools, and at courses.

Road users however learn the most by themselves in practice. Therefore, education needs to
be directed at providing a basis for the learning process in traffic. Safe behaviour cannot be
learned without practice. If education is not adjusted to the learning process of road users on
their own, it cannot be very effective.

ills are a precondition for safe behaviour. Only when arider or driver has automatic control
of the vehicle, can he or she pay sufficient attention to other traffic. It takes, however, time
before these skills are fully acquired.

Knowledge about transport alternatives and traffic rules is another precondition. The
advantages and disadvantages of using different modes of transport related to circumstances,
can be taught. Many traffic rules are not very well respected, and safe behaviour adapted to
situations and circumstances can not be fully arranged by rules. Therefore it is necessary to
learn to apply rules and behavioural recommendations to actual and situational conditions.
Rules have to be understood in a general framework of understanding the transport traffic
Processes.

So skills, knowledge, and understanding are only preconditions for safe behaviour. They do
not guarantee safe behaviour. This means that road users have to learn for some years how to
ride and drive relatively defensively during their period as a novice.
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To summarisethis, crucial for safe behaviour are:

- control of the vehicle by skills and defensive behaviour,

- control of situations by understanding of road conditions.

Both demand defensive behaviour, leaving the opportunity to stop and avoid other road users
and obstacles;

- under standing and communication, to make good estimations of transport alternatives and of
the traffic behaviour of others, to give other road users the opportunity to make good
estimations of their own behaviour, and to anticipate threats in order to prevent a collision
with other road users.

- Behavioural patterns are helpful to perform routine traffic and transport behaviour. This is
especially helpful for children who cannot understand and interpret what is safe behaviour.

7.2. School education

Children start to learn about traffic already before they go to school. They look around, see
what others do, make their interpretations, listen to what others tell them, feel the fear,
pleasure, aggressiveness, and other emotions of the people who accompany them. They
understand more than we think and it is right therefore, to show how to keep control of traffic
situations and to teach them already in a simple way about right behaviour.

It is very important that schools provide a curriculum about traffic. When children are e.g. 12
years, they should know about the main characteristics of roads and of the different traffic
modes and about traffic rules. They also should understand how to fulfil mobility needs and
also know about characteristics of behaviour of different modes of transport and different road
user groups.

The best basis for learning is their own experience.

It is not easy to organise, but the best way of road safety education is to give instruction in the
traffic situations that the children have to deal with. Teachers and parents both have arole in
this. Teachers can combine their explanations about the traffic system with the experiences of
the children. Since much training is needed, parents should do most of this work. Therefore it
is important that both teachers and parents receive materials about how they can instruct
children. This also may stimulate parents to show right behaviour for children.

This approach differs from the approach that is usual. Usual is to teach children about all the
traffic rules and to hope that they apply them. But a part of these rules are not relevant yet for
children. So it is not easy to understand and apply rules when you are not familiar with them.
Moreover, other road users do not apply the rules in a strict way, and the situation on the road
also requires to often apply the rules less strictly. Teaching behaviour in traffic is far more
effective.

Traffic education should continue at secondary schools. Children are now able to analyse the
costs and benefits of different modes of transport for mobility, safety, health, the environment,
the quality of life in cities and villages etc. They can adso analyse more deeply the
characteristics and interaction of roads, vehicles, and people.

7.3. Driver instruction

The potential contribution of education to the safety of cyclists is only partly related to
education of cyclists. Education has an important role to play in creating good adaptation to
and co-operation between road users. That is why driver instruction should include knowledge

about the characteristics of cyclists' behaviour and the right anticipatory behaviour to cyclists.
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Apart from the training of skills, knowledge and behaviour, two central themes for an
instruction programme are recommended in this respect.

The first is adaptation of speed to the speed of other road users with whom the driver has to
share the road. Thisis avery important precondition for safe behaviour. Of course, keeping to
the limit is necessary, but in many cases this is not enough. Also adaptation of speed
according to circumstances like rain, fog etc. isimportant.

The second is to learn to communicate with other road users. Traffic rules do not really
predict behaviour. Most important is not what others should do but what others intend to do. It
is aso important to learn about the skills of other road users, given their mode of transport,
age, and handicaps. E.g. if you are familiar with two-wheelers, you know how they try to use
small gapsto pass slow moving cars, how they cross streets anywhere to reach a destination in
an efficient way, and what body movements they are making before making a certain
manoeuvre etc. Defensive behaviour facilitates the learning process.

It would be good if novice drivers learn during instruction that cycling for short trips may be
safer for them.

7.4. Implementation

It is not possible for an outsider to advise on the organisation of education and instruction and
on the support that should be arranged, without close co-operation with the national and local
executives. Support is very important, to share the responsibilities with teachers, parents and
instructors, to keep in contact about their needs for fulfilling their duties, and to get a kind of
quality control.

So it would be good if governments pay for specialists who support teachers, parents, and
instructors with materials, making a program, organising practical education etc.

Education and instruction regarding the safety of cyclists, should have another content in a
country, region, or city where cycling is aready common and with good infrastructural
facilities, than in situations without much cycling and facilities. Different kinds of regulations
and different qualities of facilities for cyclists have to be taken into account.

Education teaches people what kind of behaviour they may expect from other road users, and
this behaviour differs according to the facilities, and also according to the density of cyclists.
But it is not only education and instruction that counts, because as said before, people learn
much by practice, from experience. In a country like the Netherlands, most of the road users
are experienced cyclists. Although road users tend to be selfish and e.g. as a car driver, act in
their own, they have a bigger repertoire of expectations of the behaviour of others when they
have wider experience. So in countries with less cycling, more energy has to be put in
education and instruction to protect cyclists.

Regarding the combination of safety and mobility aims, the context is also very important.
Although aso in bicycle countries, people still may learn alot about the benefits of cycling; in
countries with less cycling, there will be more to explain and teach about this.

It is also interesting to learn about the transport and traffic in other countries, to reflect on
national situations.

Moreover, it is important to combine the implementation of technica measures and the
provision of facilities, with education. E.g. the reconstruction of crossings into roundabouts
on a school route, should lead to an instruction programme at school about the consequences
of behaviour. On the other hand the needs for facilities for cyclists can be analysed in an
education programme, and the results should be presented to the local government.
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7.5. Examples

Some examples from the Netherlands show what can be done.

An education program has been developed for parents to teach their cycling children between
8 and 10 years, to interact with other traffic on the road. Often parents are not a good example
for their children because they behave like experienced and skilled cyclists, while their
children need to ride in a defensive way. So parents are instructed how to accompany their
children and to instruct them. This offer of help was accompanied by an urgent request to stop
bringing children to school by car.

For elderly people, a course has been developed with the objectives to stay fit and healthy, to
enable cycling, and to learn how to adapt their behaviour in order to be safe. Because certain
skills are less functioning, defensive riding becomes also important for elderly people.

For mentally handicapped people, a special education programme has been developed. It
turned out that this kind of programme is very rewarding for handicapped people, they
experience making progress. The programme consists of sixty lessons, partly theoretical,
partly practical.

In the Netherlands, there is al'so a need for a cycling training programme for adults, especially
women who lived as a child in Turkey or Morocco and never cycled there. Many Turkish and
Moroccan women want to become independent from the car of their husbands, or public
transport services. As a result, the need for a separate cycling course became apparent.
Lessons are given until the women fedl able to cycle into the city centre independently.
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8. IMPLEMENTATION

When we want to plan for the bicycle, we have to take into account the context of a city,
region, or country. The context can be specified rather well by three kinds of conditions:

1. the current level of cycling and of the ownership of bicycles;
2. the physical structure, in terms of existing infrastructure and land use patterns,
3. the institutional support system, e.g. bicycle friendly policies and facilities.

The situation in Europe is quite diverse (see chapter 2). In this chapter we will describe the
main principles for an implementation strategy. We will illustrate these with what we see as
good examples, given the context of actual use, policies, and conditions.

8.1. Aim for connections and networ k

Bicycle policy often starts with some measures at sections of the road, creating a bicycle lane
or a path. But to interest people to make use of a bicycle, a good connection between the
origin and the destination is what counts. Compromising on junctions and crossings can be
risky. Thereforeit is necessary to design measures in the framework of connections, providing
for facilities all along, and for the longer term, to am for a network with main routes and
direct access to destinations. Here we want to refer to the five criteria for a non-restrictive
policy: directness, coherence, comfort, attractiveness, and safety; elaborated in chapter 3.

In some cities, recreation areas and parks may be the best starting points for the first routes of
a bicycle network. For commuting, the bicycle is a very good option for trips of 5 or more
kilometres.

Density greatly helps to make short journeys more common, favouring the choice of bicycles
as amode of transport. The density cannot easily be changed, but land-use policies which site
work, leisure, and shopping facilities close to living areas, will help. The reverse will lead to
greater car use. In the UK, the average trip distances for shopping have risen significantly in
20 years. Some of this rise can be attributed to the increase in out-of-town shopping centres.
Changing land-use will require strict planning controls that combine transport, land-use, and
environmental policies.

Networks can be very successful in releasing suppressed demand for cycling.

Switzerland opened in 1998 a nation-wide network of cycle routes covering the whole
country, and the links between cycles and public transport are very well developed.

In 1996-7 some 100 kilometres of on-road cycle routes were built in Paris. These routes are
mostly taken from road space, not pedestrian space. Cycle use there was 1% in June 1996, by
September 1997 it had risen to 5%.

It does not have to be done that quickly to work well. Munich has doubled cycle use from 6%
in 1976 to 15% in 1992 by building up a good network of cycle routes (Brég, 1995). This
pattern has been repeated el sewhere.

The greater the accessibility and coverage of the network, the more useful and popular it will
be. There is obviously much suppressed demand, and cities should not install 250 meters of
cycle route and expect cycle usage to jump to useit.
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8.2. Involvetheroad users

The best way to know if measures for cyclists will work and serve the needs of cyclists, and if
they provoke a good use of facilities and safe behaviour, is to involve representatives of the
cyclists in the planning process. In any country, even if there are hardly cyclists on the road,
there is an advocacy group for cycling. Cyclists Unions in Europe have a European Cyclist
Federation and the ECF organises every two year a Velo City Conference. So there is alot of
exchange of information and experience that may be very helpful for the politicians and
planners. Moreover, in cities and regions with less cycling, designers may not be cyclists
themselves. The criteria for quality of bicycle facilities have to be implemented according to
local circumstances. For this, the cyclists themselves are the best proof of the pudding. They
know the characteristics and limitations of cycling regarding pavements, curves, gradients etc.
In the Netherlands, the cyclist union is represented in advisory committees and platforms on
the national, regional, and local level. Barcelona has set up a bicycle commission including
user-groups and others, to implement a city-wide cycle network.

8.3. Involve the community

A cycling policy is not only beneficia for people who want to make use of a bicycle. The
benefits of cycling are becoming more and more clear for fitness and recreation, cycling is a
cure for stress, and prevents coronary heart diseases.

Cycling contributes to the residential function of neighbourhoods and to the city climate as an
aternative to car use. Traffic caming has been an political issue al over Europe aready for a
longer period, but communities are still asking for more policy in this direction and the road
safety strategies in e.g. Sweden and the Netherlands integrate this in the whole traffic system
(see chapter 3).

Cycling also contributes to prevention of noise, congestion, and pollution.

From experience, people learn also that the bicycle is a very efficient means of transport for a
lot of trips and trip purposes.

That is why consultations with the community about the living conditions of their cities and
villages, are the right platform to discuss the value of cycling and to involve cycling in the
planning for the future.

From a recent EU-survey involving car drivers from 17 European countries, it became clear
that even car drivers think that cycling together with public transport and walking should get
the highest priority in planning for the future (Cauzard and Wittink, 1998)

8.4. Set realistic targets

Target setting is a good way to make an inventory of what has to be done to plan for the future
we wish to have. It makes clear what kind of sources we need to bring in, what kind of tools
we need to make a good planning, and it also directs our activities to look for an effective and
efficient approach. To replace car use, there is a need to combine measures for car reduction
with measures to promote cycling, and to use money that is taxed on car use for planning for
the bicycle. Facilities can be of a various kind to provide for a good bicycle climate.

The National Cycling Strategy (NCS) of the UK has asits central target, to double the number
of trips by bicycle (on 1996 figures) by the end of 2002, and quadruple the number of trips by
bicycle (on 1996 figures) by the end of 2012. Denmark’s nationa target is to increase the
bicycle' s share of trips in urban areas by 4% by 2005, backed up by traffic funds. Finland has
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a target to double cycle use from 1993 to 2005 and halve accidents from 1993 to 2000 and
they expect considerable socio-economic savings (Finnish Ministry of Transport, 1993).

The Dutch Bicycle Master Plan showed that national targets and a national strategy for cycling
may have a significant influence on local policies. An evaluation study involving 19 local
authorities showed that the intensity of planning for the bicycle has increased because of
measures taken for the needs of cycle use (known as pull-measures), and by restricting car use
(known as push-measures). While small authorities (up to 50,000 inhabitants) are now more
fully active than before, regarding cycle traffic needs, medium sized authorities (to 135,000
inhabitants) and large authorities are both trying hard to restrict car use in combination with
measures for cyclists (Dutch Ministry of Transport, 1998).

8.5. Create a good bicycle climate

There are alot of possibilities to make cycling easier and to show cyclists that they are taken
serioudly.

The city of Ferrara, in Italy, provides visiting cyclists with a *bicicard’ which gives the holder
reductions on museum entrance, restaurants, and hotels. In addition some of the city garages
provide cycles to those whose cars are being repaired. Several cities across Europe now
provide a‘city-bike', afree or low-cost bike for rental to those visiting the city.

Bicycles and public transport should be planned complementary, not competitive. A German
study has found that the catchment area of a station reached by foot is increased 15 times if
you take into account the wider area that people can cycle from. Which rail operator would
not like a 1,500% rise in potential market for their services for the price of providing good
quality cycle access, cycle parking at stations, and a programme of encouragement? This one
factor could well justify the economic costs to place new rail stations closer to residential
areas when they are being planned, or building rail lines further out into country areas, and the
overall viability of suburban rail stations. In the Netherlands, some 45% of all rail passengers
arrive at the station by bicycle.

Fiscal rewards can be developed for those adopting sustainable modes of transport. In the
Netherlands in 1995, the Ministry of Finance started a scheme that allows an employer to give
their employees bicycles. They pay less company tax and the employee pays no income tax on
this ‘gift’. In addition, the costs of clothing, locks, and maintenance will qualify for tax relief.
The employer has to ‘reasonably’ ensure that the bicycle is used for commuting, although the
use of public transport or Park-and-Ride for part of the trip is allowed.

Promotion and education programmes have a great value in highlighting the advantages of
cycling and prepare people for it. E.g. in the Netherlands there is a wide variety of cycle
education programmes, for school children, for elderly people, for Turkish woman, and for
mentally handicapped people.

8.6. Create good gover nance and structures

While it is true that cycling is the classic example of a policy that has to be decided at the
most local level, and that ‘subsidiary’ should rule, this thinking has limited the progress for
cycling. Of course the best level for decisions on routing and the precise provision of cycle
facilities should be the local one. However, local government needs an overall framework
within which their policies, priorities, and programmes fit.

The right structures within government and other responsible bodies must exist in order to
deliver the policies. There is no point if different departments are not working in the same
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direction. For example, it has sometimes been the case that while environment ministries have
been keen to support pro-cycling policies, transport ministries have had other objectives,
bringing the two policiesinto conflict. In this situation progress for cycling is very difficult.

At the wider level, and as recent pronouncements on transport policies show, it is also
important that at the European level, both the Commissions and the Parliament have a clearly
stated and co-ordinated policy to support cycling. Taken even wider, the policies of the
various UN bodies and international treaties, can also be influential. For example, the bicycle
can very clearly play a useful role in meeting the international targets on climate change,
agreed at Kyoto in 1997. Local government must provide the local experience, while the
national and international level must set the priorities and provide leadership. In that sense,
cycling must work from the bottom-up and the top-down at the same time.

At the city level, Dublin is a good example of co-ordination. It has set up a transportation
office to bring together the work of the seven local authorities in the area, promoting public
trangport and bicycles in particular (Kelly, 1997).

To show that cycling needs investments, and to show that car use in cities has to be reduced,
cities may use taxes from car drivers for investmentsin bicycle facilities.

The Norwegian cities of Oso and Trondheim are raising money by road-toll charges with
more than £10 million going into cycle facilities in the latter city alone (Vodahl and Jolsgard,
1997). The city of Utrecht in the Netherlands is investing money they receive form car parking
fees, into bicycle parking facilities.

8.7. Train professionals

Development of expertise and training is an important condition to design effective policies,
in both government and the private sector.

If there is to be a sustained increase in levels of cycling, three aspects need to be addressed
with some urgency.

Firstly, to make sure that those coming into the profession, fully appreciate both the policy
needs and all the practical necessities of planning for cycle travel.

Secondly, to ensure that those already in the profession, maintain their skill levels and keep
abreast of the latest developments. A working career can last 40 years, and in the fast-
developing world of cycling, ‘best practise’ can change very quickly.

Lastly, there is a need to raise the status of those in the profession so that good quality people
are tempted to come into the profession in the first place, and stay in it knowing that they have
sufficient chances for promotion. Training plays a part in achieving this, in that if professional
qualifications are fully developed and well recognised, it will help to persuade those entering
the profession that it is a good career move.

Between 1990 and 1997, the Dutch Bicycle Master Plan has generated a wealth of knowledge
and has disseminated this know-how and these experiences, at home and abroad. In this plan
112 surveys were carried out. Among these were 31 research projects, 41 demonstration
projects, 18 projects for instrument development, and 22 plans for disseminating information
(Dutch Ministry of Transport, 1998).

Another good way of capacity building is to exchange expertise and experiences between
cities. Examples regarding cycling are, in Europe, the Car-Free Cities network and the Cities
for Cyclists network. The World Health Organisation started the “Healthy Cities” network,
and this network is also putting cycling high on the agenda. In France there is a national cycle-
friendly towns club with more than 250 members.
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8.8. Monitor success and failures

Setting targets and planning can not be fruitful without monitoring success and failures.
Target setting works the best when the targets are specified, from levels of cycle use and
safety into its share of trips for several motives, use of connections, prevention of theft, use of
parking facilities, accident involvement of different groups of users, type of accidents and
injuries, actors that have to be involved, their level of involvement, and their activities etc.
Monitoring is an instrument to adapt policies when they are not as effective as foreseen, to
remain flexible because external factors may change, and aso to keep all actors alert and
involved. Showing progress is of course a very important stimulus for the continuation of a

cycling policy.

8.9. A structurefor implementation conditions

With reference to the results of the Dutch Bicycle Master Plan at local government level
(AVV, 1997), the following key factors for success and failure of alocal bicycle policy have
been presented:

a Tradition in bicycle policies. the progress a local government can make in the near
future depends very much on what has been achieved. This looks obvious, but it
stresses the need to approach the development of measures for the cyclists as a process
of creating different conditions.

b. Perception of local traffic problems: the need to control traffic better, opportunities to
reach aims for e.g. mobility, the environment, the liveability of cities and villages by
developing bicycle-palicy.

C. Involvement of pressure groups.

d. Political willpower is the outcome of b. and c.; aso the tradition and personnel
capacity will influence the political will.

e. Personnel capacity: this means quality and enthusiasm within the local government

organisation; this not only influences politica willpower, but aso the level of
integration of bicycle policy in the overal policies.

f. Acknowledgement in the organisation of the need for a bicycle policy and services
also influence the integration of bicycle policy in overal policies as well as
implementation project budgets, together with the political will-power.

g. Integration of bicycle policy in overal policies is aso influenced by pressure groups
and external political support.

h. Project realisation is dependent from policy documents and project budgets.

To support an implementation strategy, expertise isimportant to:

1. support a good perception of problems and opportunities for reaching political aims,

2. support capacity building to transform this into policy documents.
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8.10. Summary

This chapter described some main elements of an implementation strategy for the promotion
of safe cycling. Although the context in Europe is very different, and the best steps to be taken
are very dependent from national and local situations, the examples show that all across
Europe initiatives have been taken and that a process is going on for a more and more
structural approach of cycling.

Authorities at different levels have different kind of contributions. Taking into account the
subsidiary principle, it is however very important that at the national and international level,
strategies, instruments, capacity building, and dissemination of information, are organised.
Planning for cycling will be most efficient when it is integrated in different kinds of policies,
in transport, environment, land-use, health, economy and finances.

Project realisation needs political will, expertise, and organisation in order to develop policy
plans and to reserve budgets, taking into account the tradition in bicycle policies.

To conclude, there are many ways to make steps towards a more bicycle-friendly climate, and
local conditions should indicate what the best step is to be taken. But progress is dependent of
a combination of knowing what is effective, how to plan and organise this, and of
involvement and political will.
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APPENDIX:
NON-RESTRICTIVE MEASURES PROMOTING SAFETY AND MOBILITY

A broad range of measures that may affect safety and mobility for bicyclists has been
surveyed. The aim has been to find non-restrictive measures that promote safety and mobility.
One reason for this approach is that there is evidence that an increase in pedestrian and cycle
flow will lead to reduced risk per pedestrian and cyclist; see Leden, Géarder and Pulkkinen
(1998), and Leden (1997). A preliminary list of relevant measures was given in the proposal.
This list was revised and updated, mainly based on results from the reviewing of literature.
Altogether 29 countermeasures were listed. To judge if a measure is non-restrictive or not a
criteriawas devel oped.

Relevant measures were listed and grouped in the following categories: Infrastructure,
crossing design, injury protection, cycle requirements, cycle training, and various.

One of the members of the WP2 group, Tom Goodefroij, assessed the restrictiveness of the
listed measures, see last column of Table A.1. The Finnish National Road Administration and
the city of Malmo kindly provided with estimates of construction and maintenance costs for
some of the countermeasures.

The measures were ranked according to their estimated effect on safety and mobility in Table
A.l

If two measures got the same score, we ranked the countermeasure having better effect on
safety as being higher than the other one.

The effect on safety and mobility of the countermeasures will be commented below.

Infrastructure
The countermeasures will be commented on below in ranking order.
1. Highest rank has spatial proximity. It is an essential precondition for extensive bicycle use.

2. Second highest ranking has cycle streets, streets where bicyclists have priority over motor
vehicles and motor vehicles cross cycle streets at walking speeds. Cycle streets increase saf ety
for cyclists significantly, see e.g. Leden (1989).

3. Sgnificant short cuts by grade separated crossings. The word 'short cut' would imply a
non-restrictive character of such facility. As a matter of fact, many grade separated crossings,
with typical designs today, cause detours. Another restrictive element of such afacility can be
the gradient. Overall, the value of a short cut is very much dependent of the quality of the
design.

4. Safer choice of route could have a significant safety effect. However, the actual choice is
dependent on access to destination, route knowledge, perceived distance and time, ease of
travel, safety, comfort and experience (Sharples, 1999). The word ‘choice’ would imply the
non-restrictive character of such measure. However, the safer route should also meet the other
quality requirements (directness, comfort, coherence, and attractiveness). This is even more
the case if the use of less safe routes is discouraged or even forbidden.

5. Cycletracks. If junction design complies with ‘best practise’, the safety effect is
significant. If not safety deteriorate. It should be stated that cycle tracks (if well designed; see
above) are an excellent solution for heavy trafficked roads. Cycle tracks can be restrictive if
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not properly designed or when applied in wrong situations. The width is a very important
element in this respect. It should alow for the flow of the actual number of users at peak
hours, giving room for overtaking manoeuvres. Also a smooth alignment and a smooth
pavement isimportant in this respect. Bicycle tracks might be less appropriate alongside roads
with many individual destination addresses. Physically segregated bicycle tracks hamper the
crossing possibilities.

6. “Building missing links” is not restrictive and have a potential to increase safety for
cyclists.

7. Provided that cycle lanes are applied in the right conditions (see Sign up for the bike), itisa
non-restrictive measure. An improper application of bicycle lanesis a different story.

8. Other significant short cuts than grade-separated crossings are, in principle, not restrictive.

9. Green ways improve safety significant as conflicts with motor traffic are avoided. Whether
providing green ways would be restrictive is very much depending on circumstances. If such
green ways result in detours and less priority at crossings, that might be restrictive. Another
restrictive element of green ways could be their rather isolated environment with a lack of
socia supervision. People, especially women, might feel insecure because of that. On the
other hand, green ways can also be very attractive and the opposite of restrictive, if it is well
designed and well used.

10. Road lighting will help cyclists to see their way, improves visibility and safety. A potentia
disadvantage is that it will keep cyclists from using their bicycle lights. Overal the balance is
positive. In any case thisis not arestrictive measure.

11. Contra flow cycle lanes are not restrictive.

12. To have one-way cycle traffic has a significant safety effect as driver expectations are met.
Such a measure needs to be judged in the specific situation where it is applied. On the one
hand, alowing the use of bicycle paths in two directions might prevent detours and take away
the necessity for crossing the main road. On the other hand, two-directional bicycle paths
create difficulties at intersections. This could either result in more accidents, or in a more
complicated design of the intersection. Avoiding two-directional use of bicycle paths could be
a good safety measure. It will mainly depend on its position in the whole bicycle route
network whether such measure will result in detours, extra need for crossing roads, and such.

Crossing design
The countermeasures are commented on below in ranking order.

1. Speed-reducing devices have a restrictive character by their very nature: They are designed
to restrict speed. If well designed, the discomfort for cyclists should be minimised. In practice
this is not always the case. Many humps on a main bicycle route will be experienced as very
uncomfortable, and therefore restrictive. If cyclists can use a bypass, they can avoid the
restrictive experience of the humps. If the speed-reducing device is not a hump, but a chicane
or a narrowing, it is important to prevent cyclists being jammed. A bypass for cyclist might
take away the restrictive aspects of such devices. For traffic calming in general it should be
stated that the balance between positive and negative effects must be monitored. However,
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speed-reducing devices improve interaction and safety, and may also be an efficient mean to
adjust motor traffic flowsto desired levels.

2. Refuges in crossings: lower vehicle speeds, increase feelings of mutual respect and
improves safety for cyclists if well designed, and is in principle non-restrictive, unless it
forces cyclists to make difficult steering manoeuvres. The presence of such refuges must not
be an alibi for not giving priority to cyclists.

3. Raised crossings increase interaction and safety for cyclists but may create some discomfort
for cyclists as well. As long as this discomfort is more severe for motor traffic, the overall
balanceis positive

4. In principle, advanced stop lines give more options to cyclists. Non-restrictive.

5. Mini roundabouts. If properly designed, mini roundabouts increase feelings of mutual

respect and cyclists safety, see Chapter 4. Whether roundabouts are a restrictive feature for

cyclistsis very much dependent on the design. Important features are:

- The speed-reducing effect of the roundabout design;

- Thepriority at point of entry;

- Whether the cyclists are mixed, have a separate lane, or a bicycle path around the
roundabout;

- Thepriority situation for cyclists.

Subtle differences in design may result in very different subjective experiences as well as

different objective delays and levels of safety. An assessment of the restrictiveness of

roundabouts can therefore be given only for specific situations.

6. Blue cycle crossings at signalized intersections are a typical Scandinavian design. Important
isthe visual indication of where cyclists can be expected, which has a significant safety effect.
A restrictive element could be the implication that at such intersections, a direct left turn is
forbidden. This limits the freedom of movement of cyclists and enlarges the travel time over
the intersection.

7. Truncated cycle paths can contribute positively to the visibility of cyclists and increase
interaction and safety for cyclists significantly (Herrstedt, Nielsen and Agustsson, 1994). It
gives cyclists a certain freedom of movement on the crossing. A drawback of this measure
could be that a safe refuge to oversee the situation is not available. For children and elderly
this might be a restrictive circumstance.

8. Smple marked crossings with white rectangles. The marking as such is not restrictive.
Whether thisis a good solution is very much dependent of the total layout of the intersection.

9. Warning sign for two directional cycle traffic. As cyclists from the unexpected direction are
much more at risk than those from the 'right’ direction, it is worthwhile to raise the a ertness of
car drivers towards these cyclists. If this measure indeed creates a better understanding of the
traffic situation, this would be an alternative for the more restrictive approach which now
often is applied. (The problem that car drivers do not detect cyclists, who should have the
right of way, is simply solved by taking away priority from the cyclists.) The main question is,
however, whether the proposed warning sign is sufficient to be effective.
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Injury protection
The countermeasures are commented on below in ranking order.

1. Soft bumpers on cars, side impact protection (sideguards) for trucks, etc. are not restrictive
for cyclists, but will probably not have a positive effect on modal shift to cycling. As
concluded in Chapter 4, sideguards have a significant safety effect.

2. Helmet use - free choice Helmets reduce the severity of head injuries significantly.
However helmets might be uncomfortable. Moreover, helmet use creates an image of cycling
as being disproportionally dangerous. Therefore promotion of voluntary helmet use still
should be considered as a restrictive measure. Also, a person who for some reason does not
have access to a helmet, may refrain from riding a cycle at that time if helmets are thought of
as essential for safety.

3. Helmet use — obligations. This measure has proven to be very restrictive. In Australia it has
resulted in a decrease of bicycle use of about 35%. In that way the measure is totaly
counterproductive. Positive health effects of cycling (prevention of untimely death because of
heart and coronary diseases and such) outweigh by far the negative health effects of dangerous
road conditions.

Cyclerequirements
The countermeasures are commented on below in ranking order.

1. Reflectors and lights on cycles have a significant safety effect. An obligation to have
reflectors is in principle not restrictive. The same should be true with regards to lighting
equipment, but unfortunately it is not that simple. Dynamo systems require more labour effort
from cyclists, and battery systems need a very careful monitoring of the battery conditions,
and regular costs for their replacement. In practice bicycle lighting systems are not very
reliable either. In fact one can argue that the unreliability of lighting systems are restrictive for
cycling. A non-restrictive measure in this field would be to create legal standards requiring a
more reliable and solid quality of bicycle lights. The sale of below-standard equipment should
consequently be forbidden.

2. Brakes on both wheels compared to rear-wheel brake only has a significant safety effect. If
only imposed on new bicycles, this is a non-restrictive measure. However, maintenance of
brakes may be somewhat of arestriction if quality isn’t high.

3. Lateral distance spacers on bikes (red flags etc.) have a limited positive safety effect, and a
limited restrictive effect on mobility. The positive effect is very much dependant on the traffic
environment, and can be expected only on roads for shared use. On such roads, the use of
spacers may result in wider overtaking manoeuvres by motorised road users. On the other
hand, such spacers require more clearing space for cyclists and restrict them in using narrow
‘openings in urban traffic situations.
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Cycletraining

As long as cycle training is not mandatory, this would be a non-restrictive measure. A final
assessment, however, should take into account the content of such a training programme. The
result should be: higher confidence in riding a bicycle and better interaction with other road
users.

Various

The countermeasures are commented on below in ranking order.

1. Facilities for showering could take away some quoted impediments not cycling. Not
restrictive at al. Limited positive effect on bicycle use.

2. Cycle racks. Good bicycle parking facilities enlarge the possibilities for bicycle use
considerably.
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Table A.1. Costs and restrictiveness of countermeasures, ranked according to their estimated
effect on safety and mobility. (10 SEK = 1 ECU; 6 FIM = 1 ECU).
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List of measures

Construction

M aintenance

Restrictiveness

(costs) (costs per year)
INFRASTRUCTURE
1. Spatial proximity 700 SEK/m 15 SEK/m Not restrictive
2. Cycle streets Not restrictive
3. Significant shortcutsby | Tunnel 700,000 FIM Not restrictive (if
grade separated crossings | Bridge 900,000 FIM properly designed)
4. Safer choice of route Not restrictive (if not
mandatory)
5. Cycle tracks 1500 SEK/m Can berestrictive if
0.4-1.5 MFIM/km not properly
designed
6. Missing links Not restrictive
7. Cyclelanes 40 SEK/m 20 SEK/m Not restrictive (in
right condition)
8. Other significant short In principle not
cuts than grade separated restrictive
Crossings
9. Green ways 200 SEK/m In principle not
restrictive
10. Road lighting [ron posts 6,000-10,000 FIM Not restrictive
210-260,000 FIM
Wooden posts
90-110,000 FIM

11. Contra flow cycle lanes
(Cycle lanes going the
“wrong” way on one-way
streets)

2,000 SEK/m

Not restrictive

12. To have one-way cycle
traffic




Table A.1. (Continued).

List of measures

Construction
(costs)

M aintenance
(costs per year)

Restrictiveness

CROSSING DESIGN

1. Speed reducing devices | 2,000 SEK/m Depends of design

2. Refugesin crossings 10,000 SEK In principle not
restrictive

3. Raised crossings 150,000 SEK Not restrictive if
correctly designed

4. Advanced stop lines 40 SEK/m 20 SEK/m Not restrictive

5. Mini roundabouts 750,000 SEK Depends of design

6. Bluecyclecrossingsat | 110 SEK/m? 55 SEK/m? In principle not

signalized intersections restrictive

7. Truncated cycle paths | 40 SEK/m 20 SEK/m Might be restrictive
for children

8. Simple marked crossings| 70 SEK/m 35 SEK/m Not restrictive

with white rectangles

9. Warning sign for two 1,200 SEK/piece Not restrictive

directiona cycle traffic

INJURY PROTECTIONS

1. Soft bumpers etc. on Not restrictive

cars

2. Helmet use - free choice Somewhat restrictive

3. Helmet use — obligations Restrictive

CYCLE REQUIREMENTS

1. Reflectors and lights on In principle not

cycles restrictive

2. Brakes on both wheels Not restrictive (if

compared to rear wheel imposed on new

only bicycles)

3. Lateral distance spacers Limited restrictive

on bikes (red flags etc)
Not restrictive (if not

CYCLE TRAINING mandatory) and may
make bicyclists dare
to ride in new
environments

VARIOUS

1. Facilities for showering Not restrictive

2. Cycleracks 700 SEK/location 0 SEK Not restrictive
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