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FOREWORD

The first edition of Collection of Cycle Concepts was
published in 2000 and enjoyed a wide circulation among
everyone interested in bicycle traffic. The simultaneous
publication of the English version spread the Danish bicycle
traffic experience to many parts of the world.

The second edition, Collection of Cycle Concepts 2012,
updates the field, featuring new challenges and the latest
knowledge.

Collection of Cycle Concepts 2012 is not intended to be a
summary of Danish road standards, but to provide inspi-
ration and motivation for creating more and safer bicycle
traffic — in Denmark as well as the rest of the world.

Troels Andersen, chairman,
Cycling Embassy of Denmark
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INTRODUCTION
COLLECTION OF CYCLE CONCEPTS 2012

Bicycle traffic is healthy, environmentally friendly, and makes
cities more livable. Cycling is a fast and efficient urban
transport mode and requires less space than motor vehicle
traffic.

The Collection of cycle concepts 2012 presents a number of
ideas to help generate more bicycle traffic and reduce the
accident rate among cyclists.
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The growth of vehicular traffic presents a
challenge to the environment as well as to traffic
flows. The issue is less pronounced in Denmark
than in other European countries, but is getting
worse. Fortunately, Denmark has a strong bicycle
culture, developed over more than a century.
Today approximately 1 journey in 5 in Denmark
takes place by bike. The denser the urban area,
the higher the cycling modal share; in the densest
urban areas cycling is the primary transport
mode.

In order to create sustainable transport in future,
cycling must continue to play a major role. The
infrastructure must be designed so as to get
maximum use out of the bicycle’s features and
possibilities. In return bicycle traffic reduces the
need for major roads, thereby making it possible
to postpone or avoid costly road construction.

A large proportion of short journeys in cities can
take place by bicycle. Cars are often indispensable
for longer journeys and the bicycle cannot be the
sole transport mode. A reasonable interaction
between transport modes is necessary. The proper
balance of high quality roads and paths that

meet the needs of pedestrians, cyclists and drivers
can create more livable cities without sacrificing
interaction.

In recent years the use of cargo bikes and cycle
trailers to carry children or goods has become
increasingly widespread. This makes life much
easier for families with children even without a
car or a second car. A marked increase in the use
of e-bikes, which has not been at the expense
of traditional bikes, is another factor that helps
improve the quality of life over somewhat longer
distances.

Increasingly, cycling is being integrated with bus,
train and even air travel for long journeys; this is
important, since commuting is on the rise and
fewer and fewer people can rely on the bicycle
as their sole transport mode. There is a need for
traffic terminals that provide easy access when
changing from one transport mode to another.

Cycling is also of great benefit to the individual. A
half hour of daily physical activity, such as cycling,
increases the average life span by several years and
improves the physical and mental quality of life.
Cycling is a healthy, prophylactic form of exercise.
Furthermore, in urban areas cycling is often the
quickest means of getting from point A to point B.
When cycling you experience the weather and the
seasons more deeply, becoming an integral part of
the life of the city.



Road authorities are not the only ones who are
instrumental in changing our transport attitudes,
making it more acceptable to bike; businesses,
schools, organizations, etc. can also play a major
role.

MORE CYCLISTS, PLEASE!

Many people choose to cycle because it's
convenient, healthy and cheap. However, it's a
major challenge to encourage people to change
transport modes so that more people cycle rather
than drive.

It is essential to combine public relations,
educational campaigns and other soft measures
with hard, physical and economic initiatives. The
combination of hard and soft measures is crucial
to bring about a significant change in citizens’
transport habits and road safety behaviour. At
the same time the synergistic effect of multiple
initiatives yields a higher rate of behavior
modification for the money.

There are two general approaches for designing
campaigns to promote cycling. The first approach
aims at encouraging frequent cyclists to continue
cycling and occasional cyclists to cycle more.

This is a relatively cheap way to promote bicycle
traffic. The young and the middle aged are the
primary target audience and can be reached
through businesses and educational institutions.
A good example of this type of campaign is the
“We bike to work” campaign, which mobilizes
100,000 Danish participants. This type of
campaign is part of a larger picture in which
sustainable mobility is the key concept.

The second type of campaign aims at persuading
people who are primarily drivers to cycle.
Children as a target group play a vital role in
this kind of campaign because bicycle culture is
based on a continuous influx of new cyclists and
the foundation for cycling habit formation takes
place in childhood. Competitions and education
have proved effective in encouraging children
to cycle, especially in combination with projects
designed to improve road safety and sense of
security on school routes. Inveterate drivers

are relatively resource demanding, and should
therefore be dropped as a primary target group.

It is true of all cycling campaigns that a positive
approach based on enjoyable experiences,
humour and fun is far more effective than waving
an admonishing finger. In addition to running
promotional campaigns it is essential to tell

the public what steps are actually being taken

for cyclists. Over the long haul the continuous
marketing of good cycling stories constantly
reminds citizens of the advantages of cycling.

Improving physical conditions for cyclists is a must
since citizens need to see favourable material
changes to make them want to choose cycling

as an alternative to driving. The construction of
cycle tracks is excellent, but smooth road and
cycle track surfaces are also key parameters, as
are bicycle parking facilities. Small measures can
have a big impact, and cycle friendly installations
generate positive PR.

Quality lies in the details. There are many
different types of cycle track and the choice of
cross profile can be crucial. Intersection design
has a tremendous impact on safety as well as
passability. Fortunately, Denmark has many years
of experience with many different designs to
protect cyclists from injury. In recent years work
has been done to devise new methods of giving
cyclists priority so as to increase travel speeds
and reduce the number of stops. Cyclists can be
catered to by a number of different services that
make daily life a bit easier.

Cycling promotion becomes significantly more
difficult when motor traffic is encouraged by
favourable physical and economic conditions.
Motor traffic conditions are often improved,

particularly when automobile related expenses
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drop. In Denmark we are accustomed to
introducing restrictions on motor traffic, such

as fuel taxes, parking fees and speed-limit
reductions. Such restrictions will continue to

be necessary if the measures intended to boost
cycling are to have the desired effect. At least
of equal importance is the competition interface
with public transport. The goal should be that
public transport shouldn’t appear too attractive
to potential cyclists.

Fruitful collaboration between transport modes is
critical to the smooth function of society, socially,
economically, and in relation to traffic and the
environment. A coordinated effort is an absolute
must for improving health and creating more
livable cities .

SAFER CYCLISTS

In many cities where the number of cyclists has
increased, the total number of traffic accidents
has dropped more than in other cities. In other
words, it is possible to increase bicycle traffic and
improve road safety at the same time. The more
cyclists there are, the safer the individual cyclist,
the reason being that drivers very rarely overlook
a cluster of cyclists. More people cycling means
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that cyclists become more experienced in traffic;
inexperienced cyclists run a far greater risk than
daily cyclists.

Bicycle equipment and design have a major
impact on cyclist safety. Cycling in the dark down
a country road where there is no cycle track is
extremely risky without a tail light, for example.
In Denmark bicycle equipment and design have
to meet stringent requirements. Many other
factors have an impact on safety apart from
safety requirements. Cycling with a shopping bag
in your hand, for example, is not a good idea
from the safety point of view. A three-wheel bike
can be a good idea for the elderly. And all cyclists
can improve their personal safety by using a
helmet (not compulsory in Denmark) and bicycle
lights.

Control also plays a major role for traffic safety,
including bicycle and speed control. The bike
shop can inform customers of any regulation
infringements or other bicycle related issues,

and the police can help by increasing their
efforts to prevent dangerous and unlawful traffic
behaviour.
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Information and promotional campaigns have
proved effective in improving driver safety.

Road safety campaigns need to be designed to
encourage cyclists to develop safer attitudes and
behaviour.

Road modifications are costly but are sometimes
the only solution to a specific safety issue. When
roads and cycle tracks are being dug up for
other reasons, this is an excellent opportunity to
change the road’s design, making it safer, more
comfortable, and more passable.

Road users make mistakes, so it's important

to minimize situations where this can happen.
When mistakes happen anyway, minimize the
consequences of any accidents that may arise.

Cyclist safety can be improved in many different
ways. A more systematic approach is necessary,
and solutions should be aimed at the areas and
groups where they have the greatest impact.
One of the major challenges confronting cycling
promotion and safety is the need to implement
many different initiatives at the same time.

The whole issue of cyclist safety needs to address
cyclists” sense of security as well. If cyclists don’t
feel secure, many will feel compelled to take the
long way round or even not bike at all. On the
other hand, especially in intersections, cyclists
shouldn't feel so secure that they cease being
vigilant to possible dangers. The challenge

is to create safety and a sense of security by
enhancing cyclist vigilance.

GETTING A GOOD START

Encouraging more people to cycle requires an
active effort. A number of measures need to be
taken simultaneously to improve cyclist safety.
The aim of the Collection of cycle concepts 2012
is to provide a general overview of the field as
well as inspiration and motivation.

The Collection of cycle concepts 2012 is primarily
aimed at traffic planners, but can be usefully
read by anyone with an interest in cycling. The
publication consists of chapters that can be

read independently and is therefore suitable for
reference purposes.

Have a pleasant journey!




COLLABORATIONS AND NETWORKS

Informal networks as well as formalized, well-organized
associations ensure the necessary knowledge sharing,
inspiration and cooperation that cut across local administrative
boundaries.

Formal networks also give rise to informal contacts, generating
new ideas and projects.

It is typical of the field of bicycle planning that there are very
few people whose sole area of responsibility is cycling. In
some local administrations the entire field of cycle planning
is covered by one staff member. This makes it difficult to test
out ideas and exchange views with peers, keep up-dated

on the latest solutions and enter into innovative working
relationships.

In Denmark there are several opportunities for joining a
network and entering into a collaborative alliance.

The municipal cycle network focuses on knowledge sharing
among municipal practitioners while the Cycling Embassy

of Denmark consolidates cooperation between the private,
public and civil sectors. In addition, there are a number of
other platforms that consolidate cooperation and knowledge
sharing, such as conferences and minor networks.

Indhold

The municipal cycle network

The Cycling Embassy of Denmark

Cycling at conferences and other platforms
European collaboration
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The municipal cycle network functions as a
professional platform

THE MUNICIPAL CYCLE
NETWORK

The municipal cycle network functions as a
professional platform for municipal practitioners
working with bicycle promotion projects. There
is no Danish tradition of close cross-municipal
cooperation at this level, and one of the
network’s aims is to ensure such cooperation.
The municipal cycle network provides a platform
for:

e Mutual inspiration and exchange of ideas.

e Communicating experiences.

¢ Building a knowledge base.

e Testing ideas.

e Seminars, workshops and study trips.

e Establishing a reference base of tested
measures aimed at decision makers, politicians
and police (historical overview of new cycling
initiatives).

Establishing the municipal cycle
network

Developing Denmark into a cycle friendly country
is largely a decentralized, local process. It is
therefore crucial that the many valuable initiatives
and experiences from all over the country are
collected, systematized and passed on. There is
always the risk that valuable experience will be
lost if the individual authority works in a vacuum.
For a number of years Danish municipalities
received state funding, financed by the so-called
Trafikpuljen, to promote cycling initiatives. A
requirement for receiving the grant was to
communicate results and experiences to the other
local authorities.

In 1999 Trafikpuljen was discontinued and the
Danish Road Directorate’s secretariat which had
administered Trafikpuljen was shut down. The
task of ensuring the spread of information was
now entirely in the hands of the local authorities,
and the professional platform that had been
formed between the individual municipalities was
in danger of disappearing.

To ensure that the collaboration that had already
been established would continue and that the
individual municipality’s experiences would

be passed along, an agreement was reached
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between the municipalities and the Danish Road
Directorate to establish a professional cycle
network.

The Danish Road Directorate withdrew from
providing secretariat services for the cycle
network in 2001. There then followed a period
in which the individual members of the network
took turns planning the meetings. At present
the Danish Cyclists’ Federation has assumed
responsibility for the secretariat, including
preparing agendas, sending out invitations,

and generally being in charge of all practical
arrangements.

How the municipal cycle network works
The collaboration is built around two annual
meetings and study trips, as well as the on-going
testing of ideas.

The members of the network host the meetings
on a rota basis. Of course there are also visits
back and forth in connection with current
projects.

[tems on the agenda for the next meeting are
agreed on at the last meeting, based on current
needs. A main theme is decided on in advance of
each meeting. So far the main themes have been:
“Collaborating with business stakeholders”,
“Bicycle parking”, and “Cyclist safety”. A

constant item on the agenda is “Round the
table” in which all the participants report on the
current status of their projects.

17 municipalities are members of the network
as of 2011, and the Danish Cyclists’ Federation
functions as coordinator, secretariat and publisher
of the electronic newsletter, Cykelviden. The
Danish Road Directorate is not a member, but

is often present at the meetings so as to keep
up-dated on local activities and update the
municipalities in return. Non-members such as
researchers participate in special events.

Read more about the municipal cycle network at
www.cykelviden.dk. (Not available in English.)

THE LOCAL BRANCHES OF
THE DANISH CYCLISTS’
FEDERATION

The Danish Cyclists’ Federation is a member
organization, an NGO with around 40 local
branches located all over the country. Local
authorities can benefit from collaboration
with the local branches and the Copenhagen
secretariat in a number of areas:

e Impartial assessment of local cycling
conditions.

e List of measures with the greatest impact, e.g.
best value for money.

e Formulate an overall cycling strategy.




e Establish concrete objectives.

e Mobilize citizen support for new cycling
initiatives.

e Cycling related classes for the young and the
elderly.

e Cycling initiatives as municipal promotion.

e Collaboration with citizen groups and/or other
local institutions.

e |obby officials and politicians to promote new
cycling initiatives.

e (Cross-administrative collaboration, e.g.
between the health, environmental and traffic
administrations.

e Promote new cycling initiatives to citizens and
in the media.

e Promote new cycling initiatives to the Ministry
of Transport or Members of Parliament.

e Provide cycling inspiration from Denmark and
the rest of the world.

e Share knowledge of what other local
authorities have done to promote cycling.

Collaboration between the local authorities
and the Danish Cyclists’ Federation is most
successful if project expectations are in sync
from the start. The local branches are made up
of volunteers fueled by a high level of personal
engagement, which can prove invaluable to the
community. However, it may not be possible for
the local authority to invest what the volunteers
consider the optimal amount of resources in a
given project; it is crucial to adjust expectations
and roles from the outset so the local branch
volunteers can fulfill their role as constructive
partners.

Meetings held early on in the process can clarify
whether the authority and the local branch of the
Danish Cyclists’ Federation can make common
cause. They will often share common interests,
and the Danish Cyclists’ Federation can be a
powerful factor in creating credibility and popular
support, both politically and when it comes to
selling the idea to the local media.

Making sure that press statements and releases
correspond is crucial to the collaboration.
Situations can easily arise where the parties have
different attitudes and points of view. Indeed,
voicing different views is part of the cooperative
relationship, but confidence is best served if the
parties keep each other informed in advance so
new statements do not come as a surprise.

In addition to the local branches located all over
the country, the Danish Cyclists’ Federation
secretariat in Copenhagen is available for advice,
guidance and to test ideas.

COLLABORATIONS AND NETWORKS

“We're just doing what you do in Copenhagen”, said Michael Bloomberg, Mayor of New York City,
when presented with a prize from the Cycling Embassy of Denmark. Inspired by Copenhagen, New
York has started establishing bike paths in many parts of the city.

CYCLING EMBASSY OF
DENMARK

The Cycling Embassy of Denmark is a network

of different players in the field of cycling. No
tradition of close collaboration formerly existed
between private companies, local authorities

and other organizations, but it makes sense to
consolidate resources when the playing field is so
small compared to the rest of the world.

It is the cycling embassy’s vision that Denmark
shall be the world’s leading cycling country and
the primary source when it comes to knowledge,
dialogue and innovation in the field of cycling.
The organization wishes to encourage cycling all
over the world and its members work together
to develop and promote Denmark as a cycling
country through exchange of ideas, development
and communication of bicycle culture in

Denmark.

In concrete terms the Cycling Embassy

contributes to:

e Joint promotion of Denmark as a cycling
country at conferences.

e Making Danish cycling knowledge available to
non-Danes.

e Joint knowledge gathering and preparation of
publications related to cycling knowledge in
several languages.

e Supporting events at Danish embassies and
other Danish agencies abroad.

¢ Knowledge sharing and exchange of ideas.

e Arranging master classes, excursions and
courses.

e Professional handling of visiting delegations.

e Ensuring a platform for network formation.

Cycling Embassy
4@ of Denmark

The name alone — Cycling Embassy of Denmark — attracts international attention.
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Establishing the Cycling Embassy of
Denmark

Ever since 2005 the interest in daily cycling has

been growing slowly but surely all over the world.

This has put a certain amount of pressure on
Denmark (and Holland), where the cycling modal
share is high. Journalists, city planners, architects,
students, and politicians travel to Denmark to
discover why this is so. At the same time, Danish
embassies and agencies abroad have started to
take an interest in promoting Denmark as a bike-
friendly nation.

In 2009 a number of Danish players in the field
of cycling launched a new network called the
Cycling Embassy of Denmark. The network
saw the light of day at the European cycling
conference Velo-city, in Brussels. At the time it
consisted of 13 members and both the Danish
Road Directorate and the Foreign Ministry
were — and still are — involved in the network.
In 2009-2010 seven members jointly initiated
a large number of activities and were granted
DKK 500,000 by the Ministry for Business and
Growth’s Marketing Fund.

There are currently 17 members in 2011,
including 6 municipalities, 6 private companies
(consultant as well as production) and other
types of organizations, such as VisitDenmark,
DSB, the Danish Cancer Society, the Danish bike
shop trade association, and the Danish Cyclists’
Federation.

How the Cycling Embassy of Denmark
works

Although the Cycling Embassy is a network

in practice, it has a formalized structure with

a board of directors, articles of association,
dues, and a work plan. The network is open

to everyone who meets the requirements of

the articles of association, which means that
you have to be actively engaged; nothing takes
place except at the initiative of the membership.
Task groups are established as new projects and
events are defined, including media activities,
annual prize awards, biking tours for cycling
enthusiasts, and booths at cycling conferences.
Other activities include preparing publications
aimed at Danish and non-Danish readers, and
arranging bicycle game events and presentations
abroad in collaboration with Danish embassies
and other agencies.

The Danish Cyclists’ Federation has assumed the
function of the Cycling Embassy’s secretariat; it
prepares the meetings, draws up the minutes,
and coordinates many of the activities while

the Cycling Embassy ensures that the many
international enquiries are handled professionally.
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3 annual meetings are held for the membership
as a whole, and the Board holds 3-4 additional
meetings annually. The members host the
meetings on a rota basis, and also have a say in
the agenda. Members pay dues which primarily
finance secretariat work. In addition they invest
the time and resources that they find meaningful.
You can read more at www.cycling-embassy.org.

CYCLING AT CONFERENCES
AND OTHER PLATFORMS

Since 2008 the Danish Road Directorate has
held an annual, two-day national conference
at which projects, promotional campaigns, and
new knowledge are presented and discussed.
The event provides an excellent overview of
the many activities taking place. Furthermore,
cycling is increasingly becoming a subtopic at
conferences on other themes, such as health, the
environment, mobility, urban planning, children
and physical exercise.

EUROPEAN COLLABORATION

It is possible to apply for EU funding for cross-
municipal or cross-national cycling projects.
Among other things, this has given rise to
such projects as Nordic Cycle Cities with the
participation of 4 Danish municipalities, and

Cykler uden graenser (“Bikes without Borders”),
a collaboration between 4 Danish and 2 German
cycle cities. The Danish Cyclists’ Federation is
part of the European Cyclists’ Federation based
in Brussels, and is in an on-going dialogue with
the European Commission, among others.
Lobbying the Commission has important
consequences at the regional and local level as
the European Commission has an impact on
municipal development through the so-called
Green Books, which describe challenges, offer
recommendations and propose solutions. The
Commission also has the power to develop or
establish subsidy schemes promoting innovation
and development.

* x
L

The EU can fund cycle projects across national
and municipal borders



COST-BENEFIT AND TRAFFIC
MODELS

The cycling infrastructure and other cycling facilities are of
tremendous benefit to society, and in relation to health impact
bicycle transport far out distances other transport modes. New
studies quantify the benefits, providing a firm, quantitative
basis for prioritization of cycling infrastructure. Further,

traffic models can be used with great advantage to model
bicycle traffic, particularly in large cities where bicycle traffic
constitutes a significant modal share.

Contents

Cost-benefit in general

Cost-benefit in relation to cycling
infrastructure and other cycling facilities
Cases

Bicycle traffic models
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COST-BENEFIT IN GENERAL
Basically, what society wants is maximum value
for public money, which is why economic
considerations and cost-benefit analysis

have become an integral part of the political
prioritization process in a number of areas,
including the infrastructure. For many years
cost-benefit analyses have been mandatory when
assessing the profitability of major infrastructure
projects, just as medical technology and third
world development projects are subject to cost-
benefit analysis in order to determine the project’s
value to society.

In a cost-benefit analysis a project’s advantages
(benefits) are compared with its disadvantages
(costs), and if the benefits outweigh the costs
the project is of benefit to society. Every relevant
type of advantage and disadvantage is assigned a
monetary value if possible.

Costs are primarily incurred in the initial phases
(establishment phase), whereas benefits are
recurrent as long as the infrastructure is in

use (operational phase). Thus, the choice of
time horizon in the calculations is of primary
importance. Typically, a payback period of 5-8
years on cycling infrastructure is considered
satisfactory.

DTU Transport, Technical University of Denmark,
published Transportakonomiske Enhedspriser
(the former Nggletalskatalog) for the Ministry of
Transport, showing a number of assumptions and
parameters for calculating socioeconomic costs
and benefits. Unit prices include assumptions
regarding economic growth, car ownership and
transport costs.

COST-BENEFIT IN RELATION TO
CYCLING INFRASTRUCTURE
AND OTHER CYCLING
FACILITIES

Cost-benefit analysis can be used to assess the
value to society of cycle projects. If bicycle traffic
is to get equal treatment with other transport
modes it is crucial to have a solid planning basis
to help decision makers prioritize transport
spending.

A preliminary set of unit values methodology
for cost-benefit analyses of cycling initiatives
was established for a project in the City of
Copenhagen. The unit values can be used to
perform cycling specific cost-benefit analyses,
including new infrastructure construction,
renovation of existing infrastructure (e.g.
accident reduction measures), and campaign
implementation. In addition, unit values can be

o
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Cycling is good business for society

used to compare the different transport modes’

costs and benefits.

Unit costs consist of two parts: a) what the
individual making the transport mode decision
considers significant and b) the impact that
decision has on the rest of society. In economic
terms these are referred to as internalized and
externalized costs. Internalized costs include
value of time, vehicle attrition, petrol (for cars)

and health, while externalized costs include
expenses in connection with traffic accidents,
hospital costs, negative environmental impact,
congestion, etc.

When all these factors are added up, each cycled
kilometer costs society DKK 0.60, whereas each
kilometer driven by car costs DKK 3.74. The
table below shows the costs of driving vs. cycling
calculated for different parameters.

SYSTEMIC COSTS AND BENEFITS

Transport

costs

Recreational
value

Discomfort
costs

Health Air pollution
benefits costs

Branding
value
Accident
costs
Value for

urban space

Insecurity
costs

Socioeconomic effects of cycling.
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Average costs per cycled km, DKK, 2008 prices

‘ Bicycle (16 km/h) | By comparison: Car (50 km/h) in city

Internalized External Total Internalized External Fees Total
Time cost (travel time, private) 5.00 5.00 1.60 1.60
Increased life expectancy -2.66 0.06 -2.59 0
Accidents 0.25 0.54 0.78 0.22
Comfort and discomfort ?
Air pollution 0.03 0.03
Noise 0.36 0.36
Congestion 0.46 0.46

Total 1.81 -1.22 0.60 3.80 1.13 -1.18 3.74

The table shows transport costs. A minus sign indicates a socioeconomic benefit. The assumption is 1.54 persons per car 4.1 for cars: 4.2

Society saves at least DKK 3 per cycled
Time cost compared to driven kilometer.

The highest cycling related cost per kilometer is
time, namely DKK 5 per kilometer. The monetary
value of time is based on the population’s
willingness to pay in relation to time, based on a
Danish time-value study. People’s willingness to
pay typically increases with increasing prosperity.
4.3

Accident costs and the health effect
Accidents cost DKK 0.78 per kilometer while

the direct maintenance and depreciation costs

of cycling are roughly DKK 0.33 per kilometer.
However, cycling provides many advantages to
society in the form of health and life expectancy
benefits. Taken as a whole, the benefits roughly
amount to DKK 5.50 per kilometer. Most of these
benefits affect the individual cyclist (internalized
benefits), calculated to approx. DKK 3.80 per
kilometer, while other sectors of society (the
health sector and the State) benefit by about DKK
1.81 per kilometer. The benefits include saved
costs for medical treatments and increased work
value due to less sick leave. The health effect is
based on the assumption that 50% of cyclists

are already in good shape and derive no added
benefit, while the other 50% are in poor shape Health and time are the primary parameters in a cost-benefit analysis of cycling. The amenity value and
and achieve the full benefit. well-being derived from cycling are difficult to valuate, as shown here on the Frederiksberg greenway

Total socioeconomic impact

Taken as a whole the costs per kilometer from the cost to society of cycling is much lower than at least DKK 3 per cycled compared to driven
cycling are approx. DKK 0.60, which includes all the cost of motor transport, assuming there are kilometer. 4.4 Switching from car journeys to
effects assigned monetary value. This means that no more than 1-2 persons per car; society saves cycle journeys is thus an excellent investment.
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Cost-benefit analyses show that Bryggebro Bridge is a fine investment with a return rate of 7.6%.

Moreover, in some instances the result is even
better. For example, it is assumed that cars travel
at a rate of 50 km an hour. In many large cities,
however, cars move much slower during peak
hours, not counting the time spent finding a
parking space and walking from there to the
final destination, making it even more profitable
to invest in cycling. One conclusion of the
Odense Cycle City project was that the fact that
Odense citizens were cycling more had a positive
impact on public health and thus a positive
socioeconomic effect.

CASES

Bryggebro bridge

In September 2006 the city of Copenhagen
opened Bryggebro bridge, a roughly 200 meter
long pedestrian and cycle bridge over the
Copenhagen harbour. The bridge links central
Copenhagen via Fisketorvet with Islands Brygge
and Amager.

A cost-benefit analysis was used to evaluate
the bridge, and showed that the bridge is very
likely an excellent investment. There have been
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significant benefits to cyclists, primarily in terms
of time saved, estimated to exceed project costs.
The bottom line is that the bridge has yielded an
expected profit to society of DKK 33 million and a
return rate of 7.6%. 4.5

The Gyldenlgvesgade intersection

The cost-benefit method was also used when
renovating the dangerous Gyldenlgvesgade
intersection in Copenhagen. The analysis

shows that there is a high probability that the
renovation is a fine investment. There have been
major benefits to cyclists in terms of heightened
welfare and to society in terms of saved medical
costs and increased tax revenues. Taken as a
whole, the benefits of the project are estimated
to vastly exceed the costs. The bottom line is that
the intersection has yielded an expected socio
economic profit of DKK 59 million and a return
rate of 33%. 4.6

Experience abroad

A Dutch analysis supports the findings of the
Copenhagen study quantifying the enormous
health benefits associated with cycling. The
analysis shows that if 500,000 persons switch
to cycling instead of driving for their short,
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daily journeys, they will achieve a huge health
benefit, vastly exceeding the small reduction in
life expectancy due to enhanced exposure to air
pollution and a greater risk of accidents, see table
below. 4.7

IMPACT ON INDIVIDUALS AND
SOCIETY

EFFECT IMPACT ON LIFE
EXPECTANCY

Exposure to 0.8-40
air pollution lost days
Accidents 5-9

lost days

Physical -420
activity extra days



British economists are also devising methods to
establish the value of cycling. Researchers at SQW
Consulting have discovered that a 20% increase
in bicycle traffic means a that society saves £300
million, and a 50% increase means a savings

of £1.3 billion due to reduced congestion, air
pollution and health expenses. The cost-benefit
ratio is estimated to be at least 3 to 1 in favour of
cycling. In other words, £3 are saved for every £1
invested, over a 30 year period. 4.9

Cost-benefit considerations will probably

become increasingly widespread and come to
play a greater role in relation to infrastructure
investments as a whole in coming years. Socio
economic considerations can be used to great
advantage by local planning authorities as well

as the State when dealing with cycle projects,
providing a more solid foundation for the political
prioritization of construction costs.

Cost-benefit analyses compare cycling and driving.

BIKEABILITY

COST-BENEFIT AND TRAFFIC MODELS

The Danish Agency for Science, Technology and Innovation has allocated funds for a 3
year project, 2010-2013, to analyze and research cycling behaviour and motivation. The

project is intended to provide a model capable of handling these parameters.

The project includes researchers from the Universities of Copenhagen, Aalborg and South-
ern Denmark as well as the Danish Cancer Society and the Danish Cyclists’ Federation.

Follow the project at www.bikeability.dk

Cost-benefit considerations can also serve as the
foundation for integrating cycling into the bigger
picture. For example, health administrations can
become more involved in using bicycle traffic as
a preventive health measure. See the chapter
Health and Cycling.




COST-BENEFIT AND TRAFFIC MODELS

BICYCLE TRAFFIC MODELS

Traffic model software can be used to optimize
traffic flows but is traditionally used primarily in
relation to motorized traffic. The models are used
as tools to calculate the traffic, environmental
and economic effects of traffic projects. Traffic
models can be used to evaluate the overall
consequences of road network modifications,

of public transport, population and workplace
siting, and of traffic goals. Traffic models and
traffic simulation models enable traffic engineers
to estimate traffic trends in relation to motorized
vehicles, public transport, cyclists and even the
consequences for pedestrians.

Simulation models such as VISSIM are often

used when planning and designing intersections,
for example, providing a picture of present and
future traffic flows. The models make it possible
to evaluate cost-intensive traffic construction
projects prior to the decision to initiate them.
Simulation models can accurately simulate
motorized, pedestrian and bicycle traffic,

which can be crucial when establishing an

urban intersection, for example. The simulation
models also make it possible to analyse the
consequences for cyclists, such as travel time,
delays, length of tailback, etc. VISSIM has been
used in projects evaluating the cycling effect of
road network modifications. The restructuring of
Ngrrebrogade and the projected bridge system
around Christianshavns Canal in Copenhagen are
examples of this.

However, traffic models should be approached

with circumspection as there is always an element

of doubt in relation to future traffic trends and
traffic distribution. There is at least as much
doubt when it comes to bicycle traffic. There

are other options available for estimating a
project’s impact: considering the separate effects
of former projects, or perhaps experimentally
rerouting different traffic modes and measuring
the effect. Experience shows that a new cycle
track increases bicycle traffic by 20%, attracting
cyclists away from other routes and transport
modes. In the long run there is good potential
for further growth in cycling, depending on local
conditions.

The city of Odense is working on a vision to
create a cohesive town centre where the focus
is on urban life, where walking, cycling and
public transport are encouraged, and where the
planning perspective is sustainability. The local
planning authorities chose to create a multimodal
traffic model in VISUM as a useful decision
making instrument. The software can process
motorized traffic, public transport, bicycle traffic
and choice of transport mode all in one model.
(J

Io
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When the cycle route along Vestvold, Copenhagen’s western rampart, was being upgraded the cycling
potential for commuter journeys was evaluated based on calculations of commuter traffic streams for
the Copenhagen area. The OTM model, an advanced traffic model for the Greater Copenhagen Region,
was used. It includes public transport as well as automobile, pedestrian and bicycle traffic.

Traffic simulations can be used to evaluate the consequences of a proposed modification. Bicycle traffic
should be factored into the modification process.

For example, the traffic model can provide the Formerly in Denmark traffic models were not
planning authorities with the total picture of the oriented toward bicycle traffic; the focus was on
consequences of a road closure, calculating, for motorized and public transport. Cycling models
instance, whether closing the road would mean are thus not very widespread and the existing
that drivers of motorized vehicles would choose cycling database is limited.

another route through the city, or instead shift
to cycling or public transport as an alternative.
The multimodal transport model can simulate
situations occurring today as well as for future
predictions.
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Denmark is one of the world’s most cycling countries. However,
cycling is far from a matter of course today as passenger

cars and public transport modes are obvious choices and are
affordable for most people. Cycling is a choice, and motivating
citizens to bike is crucial if a district wishes to reap the
ecological and health benefits of cycling.
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The first part of this chapter describes the

local benefits derived from working with
communications and promotional campaigns,
and how active engagement, active involvement,
personal relevance, a sense of immediacy or
ownership, role models and competitions can
influence transport behavior. This is followed by
sections on the choice of communication channel
and how what is being communicated must

be solidly anchored in daily reality, and finally a
section on evaluation. The chapter concludes
with an overview of a number of successful
cycling campaigns conducted in recent years.
The campaigns reach out to different types of
target audience using different measures and
interventions. The overview is intended to serve
as an inspiration for local planning authorities
and others who wish to implement cycling
campaigns.

Generally speaking, a distinction is made
between motivational campaigns and safety
campaigns. Motivational campaigns aim

at changing transport modes while safety
campaigns aim at changing a given behavior.
Road safety as opposed to transport choice is
regulated by legislation and can be followed up
by controls and penalties. The results have been
generally favourable when such campaigns were
coupled with increased controls, for example

in the case of anti-liquour and save-the-seals
campaigns.

MUNICIPAL CYCLING
CAMPAIGNS

Today cycling expresses the conscious choice of
an efficient transport mode that benefits the
individual and society as a whole. Cycling is

not merely a question of transport — it involves
health, safety, a better environment, climate and
urban life. Cycling cuts across administrative
boundaries and is relevant for children, young
people, adults and the elderly. It is thus crucial
that all relevant administrations and sections
dealing with planning, urban life, health,
prevention, the environment and climate work
together to promote the use of the bicycle in
daily life. Add to this, investing in bicycle traffic is
relatively cheap in relation to the socioeconomic
benefits: healthier citizens, cleaner air and a more
flexible infrastructure.

BEHAVIOUR MODIFICATION

Experience shows that campaigns are effective

in moving road users away from other transport
modes to cycling so campaigns can be used to
great advantage by the local planning authorities,
associations and businesses to modify the
behavior and attitudes of selected target groups.
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5.1 Nordic Cycle Cities communications form. The specified categories are: activity, target group, goal,

message, channel, timeline, responsibility, budget.

Not all campaigns, however, are successful in
changing the target audience’s ingrained habits.
In this section we will examine six ways in which
campaigns have successfully affected behavior
and attitudes. Campaigns are here taken in the
broader sense, ranging from national TV spots
to the local community handing out muffins and
coffee. If communications and campaigns are to
be successful the priorities must be made clear:
what do you wish to achieve, whom do you wish
to affect, and how and when do you intend to
do it? Developing a communications strategy

is therefore a must. A communications strategy
need not be a lengthy document drawn up by
communications experts; the main thing is that
the sender has given serious consideration to the
goal so that resources are used appropriately.

Nordic Cycle Cities, a project in which 11 Danish,
Swedish and Norwegian cities work together

6 WAYS OF MODIFYING BEHAVIOUR
¢ Active engagement — knowledge isn’t
enough, participants have to get out

there and bike!

e Active involvement - the campaign
has to offer the participants some-
thing they want.

¢ Relevance - the campaign has to
match the target audience’s needs.

¢ Immediacy and ownership - the target
audience have to feel their immediate
concerns are addressed and it’s their
campaign.

* Role models — we need to see our-
selves reflected in others.

e Competitions — everyone loves to win!

to increase the modal split of cycling, came up
with a form that all parties would be required
to complete when planning a communications
initiative.

Knowing where citizens stand is crucial to

the behavior modification process otherwise
resources are wasted on campaigns that miss
the target. The initial goal of communications
strategy is to affect citizens enough for them to
switch transport modes and to travel more safely
for the least amount of money. Afterwards it is
essential to maintain the behavior change.

Credibility plays a major role in the success of
cycling campaigns. For example there is no point
in directing cyclists to unsafe roads or combating
irritating but safe traffic habits. It is a great
advantage to coordinate the different campaigns
for better physical cycling conditions, motor
vehicle restrictions, road safety, and police control
of road users; a coordinated strategy has the
greatest chance of success.

Active engagement

Research and experience show that information
in itself is not enough to change people’s habits.
Most people, for example, know that cycling

is healthy and eco-friendly, but more is needed
before they change their habits. Consequently a
key objective in most Danish cycling campaigns
is to get the participants actively engaged; they
have to get out there and bike. You can present
convincing arguments for cycling until you're blue
in the face, but in the last analysis the goal is to
get the participants onto their bikes. Experience
shows that it can take up to three years to get
people to accept a new message and recognize




AWARENESS:
awareness of

issues/solutions

The behaviour modification
process. 5.2

the need for change. The purpose of active
engagement is to break down people’s ingrained
habits, allowing them to find out for themselves,
but first they need to be coaxed out of their
comfort zones, throw prejudices or anxiety to the
winds, and immerse themselves into something
new - and they have to do it more than once.

So it is possible to get people to change their
behavior and form new habits (see the behavior
modification section.)

Active involvement

People need to feel that they themselves have

a say in changing their transport habits or
attitudes if they are to get actively involved in a
campaign. The choice to change transport mode
or behaviour is up to the individual, no one

else. Cycling campaigns should therefore never
lecture, apply pressure or preach to potential
participants; campaigns need to offer something
the participants want, and campaigns have to
show that here is a choice worth considering.

The annual, nationwide “We cycle to work”
campaign draws attention to cycling as a
potential transport mode to and from work

by means of communications and marketing,
but what actually involves people actively is an
enjoyable common activity that participants

wish to be part of. You and your co-workers

are on the same team, and the participants
motivate each other. At the same time you see
yourself reflected in colleagues that already cycle,
reinforcing the idea that you can bike to work
instead of drive. As part of a team you try the
new transport mode for a month. This has proved
highly effective: Every year 10,000 new cyclists
are inspired to cycle by the “We cycle to work”
campaign, and they continue cycling after the
campaign is over.

Relevance

In addition to getting participants actively
engaged and involved, campaigns need to be
personally relevant. The “We bike to work”
campaigns, for example, are irrelevant if it is
impossible to bike to work. This may seem
obvious, but is important nevertheless. If the
target audience feel that the campaign is above

ACCEPTANCE:
of the need for change

ATTITUDES/PERCEPTIONS:
attitude to and perception of
cycling and other transport

CONSOLIDATION:
maintaining
behavior change

ACTION:
give cycling a try

their heads or that it has nothing to do with
them, the campaign will have no impact, but
merely be experienced as random noise. The
target audience’s needs, situation and wishes
need to be clearly identified in advance if the
campaign is to be experienced as relevant.
Generally speaking, the more homogenous
the target group, the more effective the
communication. If you aim at everyone you hit
no one.

Immediacy and ownership

Immediacy is an important parameter in a
campaign. No matter whether the campaign

is local or national, whether the target group

is broad or narrow, people have to feel the
campaign addresses their immediate concerns in
their daily lives. Many communities successfully
incorporate local activities into national
campaigns since it is easier for citizens to identify
with a local campaign than a national one. For
example, there is a national right-turn campaign
(see diagram on p. 29) featuring TV spots,
outdoor advertising, and other marketing, but it
includes a local element in which school children
get to watch the road from the seat of a lorry.
Another example is the nation-wide “Mind the
side streets!” campaign (see diagram on p. 30),
which is a national platform but contains local
elements: the local authorities are the actual
campaign senders since they designate the
intersections where the warning markings are
painted.

It is crucial when carrying out local activities

to involve local stakeholders, thereby bringing
extra resources as well as familiar spokesmen
into the community. Those selected need to be
sufficiently informed and motivated about the
campaign so that afterwards they can continue
to run the campaign on their own or, even
better, implement new initiatives. It is vital that
the selected stakeholders are able to anchor the
campaign and consolidate behaviour changes.

The immediacy of personal relationships is an

important factor at the workplace and in schools.

When a school class or a group of co-workers
collectively agree to cycle, this creates more
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ODENSE, DENMARK'S NATIONAL CYCLE CITY 1999-2001
From 1999-2001 Odense was Denmark’s designated national bicycle lab where for the first time Denmark worked systematically combining
plans for a better cycling infrastructure with targeted communications and campaign initiatives. The overall campaign strategy was in-
spired by the National Board of Health’s anti-smoking campaigns of the time. The idea was to create targeted communications, campaigns
and events using the major national media. More than 20 different campaigns targeting the city’s small children, school children, commut-
ers and existing cyclists were carried out as well as more general community campaigns on cycling and lifestyle using outdoor media and
the cinema. The strategy proved highly successful. See the evaluation which can be downloaded at www.odense.dk/cyklisternesby or

ordered from the city of Odense.

Evahiering af
Odense - Danmarks Nationale Cykelby

The evaluation report, “Odense, Denmark's
national cycle city”, was published by the city of
Odense in 2002. 5.3

binding social expectations than merely signing
up for a national campaign. When colleagues,
school children or friends make an agreement,
for instance to bike, most people feel committed
to live up to it.

Local, social activities generate teamwork and
give the target group a sense of ownership of
their small corner of the campaign. Furthermore,
local activities increase the value of a national
campaign. The “We bike to work” campaign
provides many examples of how the number

of participants in a competition was more than
doubled by local activities.

Role models

The role model effect can be used to advantage,
i.e. actively involving people who can serve as an
example to others due to their personality, their
work or their social status.

Role models can be well known personalities such
as professional cyclists or politicians. Cycling has a
broad, popular appeal which is why well-known
role models gladly participate as front figures for
cycling campaigns.
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15 cyclists from the capital region’s blood bank won first prize in the national “We bike to work”

campaign in 2010.

Ritt Bjerrgaard, former Lord Mayor of
Copenhagen, for example, was the front figure
for the “We bike to work” campaign in 2006
when she appeared on the front page of the
campaign magazine in the company of Peter
Aalbzk Jensen, director of Zentropa. Another
pertinent example of using celebrities to serve
the cycling cause is Team Rynkeby which sends
cycling fundraising teams from Denmark to Paris
in continuation of the Tour de France. The teams
fund-raise for the children’s cancer society and
consist primarily of business leaders, politicians,
actors, etc., which attracts media coverage in
itself. Several local authorities have appointed an
ambassadors’ corps to promote cycling in their
daily activities and at special functions.

Role modeling can also take place locally or in the
workplace. Familiar local figures, such as police
officers, school teachers, employers, leaders,

or mayorsk can show the way toward behavior
change, as can co-workers and other kindred
spirits in whom you can see yourself reflected.
The role of team captain in “We bike to work” is
an example. 5.4

Connie Hedegaard, then Minister for Climate
and the Environment, in the saddle. Photo. Seren
Hytting



Competitions

Finally, competitions are often the bait needed to
get people to join a campaign or activity. Prizes
are generally an extremely motivating factor.

The prize need not necessarily be large and
expensive; the lure is in the competition itself.
The prizes of course have to be attractive to the
target audience and have a clear bearing on the
campaign’s motivating message. For example,
“All kids bike” is an exercise competition for

Henrik Jensen is a busy, active businessman with
his own carpentry business in Randers Midtby. He
cycles round to his customers on his carrier bike,
and saves lots of money on petrol and parking
fees. He is proud of being a cycle ambassador
and wishes to show Randers citizens that cycling
is a fantastic transport mode both for work and
leisure activities.

school classes and the prize is a class excursion
such as an MTB tour or a bike decoration course.

NEW CHANNELS

When planning a campaign it is vital to choose
the appropriate channel for reaching the
audience. Formerly, organizing a campaign
meant printing piles of posters and folders
and distributing them to the target group.

»Det er sgu da qunl«
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Today new technology and new media offer
new possibilities and platforms: interactive
homepages, smartphones, YouTube, Facebook,
GPS technology and much more.

A growing number of campaigns are using the
new platforms with great success as the new
technologies and social media make it possible
to design campaigns that directly attract and
communicate the message to the selected target

group.

The social media, for example, are an excellent
channel for communicating with younger target
audiences since this is how they themselves
communicate. Social media have a broad
outreach potential since users pass on the
message — if it's interesting enough! There

CAMPAIGNS AND COMMUNICATIONS

is also the huge advantage, which is also a
challenge, that the social media are a platform
for interactive communications; they enable the
sender to enter into interactive dialogue with

the target audience and the target audience

to contribute ideas and attitudes, thereby
strengthening the participants” involvement in the
campaign. This also means that the sender needs
to be prepared to enter into a dialogue with the
target audience if they respond to the campaign.

Today many communities have supplemented
the municipal website with local cycle city
websites and Facebook pages where they inform
citizens of the cycling situation in the area and
where citizens can directly offer suggestions and
comments on municipal initiatives.

www.randerscykelby.dk

Newspaper article about a committee chairman in Elsinore presenting a gift voucher for a cycling
holiday on Bornholm to a local family who had participated in the cycling campaign called “Vi cykler

”

nu-.

The campaign was a parallel, local campaign to the national “We bike to work” campaign in

2011. The aim of “Vi cykler nu” was to activate the whole family. Parents were urged to bike to work

and children to bike to school. www.vicykler.nu.

25
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New technology is also becoming an important
element of campaign design. For instance, it is an
excellent idea to use cell phones since practically
everyone over the age of 10 has one today. One
example of a campaign using new technology

The police distrib&ted hugs and helmets to cyclists, viewed all over the world on YouTube, as part of the

“Use a helmet because we love you” campaign.
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to mobilise the target audience is “Around the
world in 80 days” in which school children take
turns cycling with a GPS device which registers
the number of cycled kilometers. Their results

are then uploaded onto the campaign website.

For every kilometer they cycle, the virtual
circumnavigator, Dr. Glob, moves a corresponding
kilometer on his trip around the world. See more
at http://www.cycling-embassy.dk/2011/06/29/
gps-tech-makes-cycling-fun/.

Another good example is the campaign called
"Use a helmet because we love you”. The
campaign included a video showing a couple of
local police officers distributing hugs and helmets
to random passing cyclists. The film was viewed
500,000 times on youtube.com over the course
of three days, and commented on by 2,200
bloggers. The campaign was an unparalleled

viral success drawing enormous attention to the
campaign, both abroad and in Denmark. The
campaign was followed up by the distribution

of helmets: Children, for example, gave their
parents helmets under the slogan “Because | love
you!”

Children give their mother a helmet because they
love her as part of the campaign “Use a helmet
because we love you”.



ANCHORAGE AND DAILY
REALITY

Very few people will change their traffic behavior
merely on the basis of a campaign; promotional
campaigns need to be coupled with better
physical cycling facilities, restrictions on motorized
traffic, road safety measures, etc. A coordinated
strategy, preferably cross-administrational, has
the greatest chance of success. If you want to
encourage more people to cycle you need to
take a careful look at local cycling conditions:
Are the cycle tracks geared to an increase in
cyclists? Is it safe? Are there satisfactory bicycle
parking facilities? etc. Motivation and structural
innovation are closely linked, and if the campaign
has no connection to everyday reality, the
campaign will fail to have the desired effect.

When people have once taken the first step and
changed their behavior, it is crucial to maintain
their motivation. This can be done, for example,
by regularly repeating a campaign such as the
right-turn campaign or “We bike to work”,
which runs annually. Generally speaking it's a
good idea to keep people at it so they don't take
a break but maintain a regular daily rhythm.

Furthermore, it is essential to get people to
want to maintain the new behavior themselves,
internalizing the campaign message. Although a
campaign may be nationwide, it must articulate
the individual participant’s personal values. One
way of maintaining a high level of individual
motivation is use of the so-called SMART
objectives.

SMART OBJECTIVES

Specific

Measureable
Attainable
Results Oriented (realistic)

Timeline

55
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What is particularly effective is catching people
at a time when they are confronting a new phase
of life, for instance if they recently moved, or are
starting a new job or at a new school. People

are easier to reach in such situations since they
are about to form new habits anyway. This is

the basis of the city of Copenhagen’s campaign
aimed at new Copenhagen residents. New
residents receive a kit welcoming them to the
bike friendly city of Copenhagen. The kit includes
a cycle route map, road manner tips and a set of
bike lights.

Branding

In recent years a growing number of cities and
municipalities have started supplementing other
promotional campaigns with actual branding
campaigns in which the city or municipality
wishes to establish itself as bicycle friendly in

the eyes of its citizens and possible newcomers,
linking its image to the positive values associated
with cycling, such as health, sustainability and
modern life style.

In 2009 Aarhus Cycle City launched its brand campaign “8000 good reasons to cycle”. The brand serves as a logo and a slogan and is used in all cycling
related activities initiated by the city involving infrastructure as well as communications. The brand communicates directly to Aarhus residents (the Aarhus
postal code is 8000), the message being that there are many, many good reasons to bike and that every cyclist has his or her own personal motive. All the
pictured localities are well known locations that the audience can relate to.
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Representatives of Aarhus Cycle City were in the streets reqularly during the campaign launching and
in connection with other activities, distributing small gifts to cyclists. In addition to rewarding cyclists
for their choice of transport mode the activities aimed at giving the local authority a human face,
personalizing communication.

PR

When the local authority organizes activities or
constructs facilities aimed at accommodating
cyclists, it is essential to tell the good stories in
the local media, either by issuing a press release
og through personal contacts to local journalists.
Sometimes the stories are even so good that
they are of interest to regional, national or
international media.

The main thing though is to tell the public about
the good things the local authorities are doing,
thereby increasing the initiative’s value.

Local media PR has several advantages:

e [tis a cheap and simple means of
communication

e You reach out to the local citizens

e Politicians enjoy getting local media coverage

PR has drawbacks too:

e You cannot be sure the media will take the
bait if there are other more important stories
to tell

e You have no control over the angle

It is consequently of prime importance to learn
the rules of the game and build up personal
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relationships with local journalists that can prove
useful when you have something in mind.

EVALUATION

Cycling campaigns are often part of an overall
strategy and a long-term plan regardless of
whether their aim is safety, active engagement or
behavior maintenance. It is thus essential that a
targeted initiative or campaign is monitored and
rounded off with a comprehensive evaluation.
This is not merely useful for the community’s
own future work; it can inspire other towns

to implement similar measures if the results

are favourable, or avoid wasting resources on
activities or events with little or no impact.

It is crucial that evaluation should be factored
into the campaign design from the outset

so as to create an overview of desired data.
Nevertheless the evaluation phase is often
neglected, receiving little or no funding, and
often neither indicators nor effect objectives are
established for campaigns or communications.
Evaluation serves several excellent purposes apart
from gathering results and sharing knowledge;
it can be used to document impact, for example,
showing politicians whether they got good
value for their money. This might inspire them
to allocate more funds to communications and
campaigns.

There are many different evaluation methods,
including questionnaires or focus groups, and
several useful templates are available, such

as Max Sumo, which is free and easy to use.
Regardless of the method it is crucial to evaluate
multiple parameters and perhaps even repeat the
process at different times.



CAMPAIGNS AND COMMUNICATIONS

The following overview shows examples of different types of campaigns that have run over the past 5 years, national as well
as local. Contact the campaign sender for further information and inspiration

CAMPAIGN SENDER AIM TARGET CONCEPT IMPACT
We bike to work Danish Cyclists' Federation | Encourage more people to bike | Adults You sign up as a team. The idea is to bike to and from Between 80,000-110,000 participate
and Firmaidraetten, to and from work; Focus on work as often as possible in a given time period. The annually. 8% of the participants are new
(the national sports the environment, health and strength of the campaign is derived from the  sense of cyclists. This is the equivalent of around
L organization for the congestion community in the workplace 10,000 new cyclists joining the campaign
promotion of sports at every year.
?E workplaces)
4 et Az
Tail wind on the cycle City of Odense Persuade passenger car Adults 100 drivers are supplied with free e-bikes over a 6- The evaluation showed that around half
tracks commuters to choose to cycle month period the participants used the e- bike instead
rather than drive of the car 4-5 times a week. Roughly two
thirds of the participants continued to
bike or e- bike rather than drive at the
final evaluation three months after the
conclusion of the campaign. The campaign
was thus highly successful in getting drivers
to bike
Welcoming campaign City of Copenhagen Encourage newcomers to cycle | Adults Every year Copenhagen experiences a population Not evaluated at time of printing
(tilflytterkampagne) turnover of 10%. New residents receive a kit welcoming
- them to cycling Copenhagen. The kit includes a cycle
@, @0 route map, cycle track tips, and a set of bike lights.
o(H s @
Snabelraes City of Aarhus Let small children have fun Adults Get more kids biking; day care centres and child minders | Snabelraes visited over 30 Aarhus
learning to bike can order a free visit from a Snabelraes bus. The bus institutions in 2010. In addition Snabelrzes
contains: a small group of trained instructors who play was awarded GF insurance company’s road
cycle games with the children; 10 striders (small bikes safety prize in 2011.
without pedals); helmets; and the Snabelraes mascot,
Snabel Elephant.
The aim of the visit is to provide children, parents
and educators with ideas and inspiration to continue
integrating bike games and cycling into the children’s
daily lives
Spacey from Cyclos City of Frederiksberg Get school children to bike to Years 0-5 The campaign is introduced by a task force who Not evaluated at time of printing
and from school distribute flyers to parents containing: campaign
information and good advice on children cycling; a board
game poster; and a schedule in which the children are
to note down their bicycle journeys and helmet use. The
children are also given a small present which includes a
competition booklet. The children are urged to jump on
their bikes to hand in the booklet, if possible with Mum
and Dad.
The Danish Road Safety Teach school children traffic Years 3 -6 Schools are urged to give annual cycling proficiency tests
Council and Trygfonden rules and road safety behaviour in Years 3 and 6. The test is both theoretical and practical
in collaboration with local and tests the children’s basic traffic skills.
police and schools
Distribution of Trygfonden Encourage more children to Day care centre Every year Trygfonden donates 1 million reflectors to the | The risk of getting hit by a car in the dark
“monster” reflectors remember to wear reflectors and school country's schools and day care centers. The children can | is reduced by 70% if you are wearing a
children help design the year's reflectors via the internet. reflector.
Mind the side streets Danish Road Safety Council | Encourage cyclists to be more | Adults and Nation-wide TV spots and outdoor work followed up
and the regional road vigilant in non-signalized children locally by marking selected intersections with the “Mind
safety committees intersections the side streets” symbol.
HOLD € VED SINEVEJEME
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CAMPAIGNS AND COMMUNICATIONS

CAMPAIGN

Right turn campaign

SENDER

Danish Road Safety
Council, Danish Transport
Authority, Danish Cyclists'
Federation, and the Danish
Transport and Logistics
Association (DTL)

AIM

Inform cyclists of the danger
of being in the lorry blind spot.
Inform lorry drivers how to
adjust their cycle safety mirrors

TARGET

Adults and
children

CONCEPT

Nation- wide TV spots and outdoor work and educational
materials for cyclists and lorry drivers. In addition, local
initiatives in which school children , for example, sitin a
lorry and view the road from there.

IMPACT

The number of dead and seriously injured
cyclists involved in right- turn accidents has
generally dropped over the past 5 years,
which coincides with intensive right-turn
campaigns. However, the figures indicate
that this varies from year to year so it is
imperative to keep reminding cyclists and
lorry drivers to keep an eye out for each
other.

Danish Cyclists' Federation

Encourage more school children
to remember their lights and
reflectors after dark

Year 4 school
children

The campaign exploits children’s innate curiosity to

find out how the world works. All participating classes
receive: a kit containing bike lights, reflectors, etc; a
teacher's manual for integrating the materials into
different school subjects; and post cards that can be sent
to parents informing them of the campaign

In 2010 more than 33,000 school children
from around half the country’s 4th year
classes and their teachers evaluated the
campaign. They said that the number of
school children using mandatory bike lights
and reflectors had increased by 10%.

Around the world in
80 days

City of Aarhus

Make cycling fun for kids and
make them want to bike more

School children in
Years 6 -7

School children take part in a friendly competition as to
who can bike furthest. Every class is given two GPS's that
chalk up kilometers into the class account as the children
take turns cycling. The children upload their kilometers
onto a homepage and for every cycled kilometer, virtual
Dr. Glob advances a corresponding kilometer on his
journey around the world.

370 children from 17 classes signed up.
62% of the participating students cycled
more than usual and 40% took their bikes
along on journeys which would otherwise
have taken place solely by car

Danish Road Safety Council
and Trygfonden

Encourage more people to use
a helmet

Adults and
children

A number of designer helmets sold at bargain prices
were launched all over the country in collaboration

with a designer and Netto, the supermarket chain. In
addition, on the homepage you could design your own
cool bike helmet idea, the 5 best of which were put into
production.

In 2010 25% of cyclists used a helmet;
in 2008 the figure was 15%. A helmet
reduces the risk of head injury by 50%.

Use a helmet because
we love you

City of Aalborg

Get more people to use a
helmet

Adults

The campaign consisted of a video in which a couple
of local police officers stopped random cyclists and gave
them a hug and a helmet. The punch line was: “Use a
helmet because we love you”. In addition to the film
the campaign consisted of a number of events in which
children presented their parents with helmets.

The campaign attracted major international
attention and in the following years has
been supplemented with new angles, the
most recent being “Use a helmet, it's cool”
in2011.

All kids bike

FSL-

Danish Cyclists' Federation
and Tryg fonden

Encourage school children to
bike to school and remember
their helmets

School children
Years 0-10

The campaign was based on the sense of community
that already exists among school children. The
participating classes competed as to which class could
cycle the most days in the course of the given campaign
period. The students were awarded 1 point for cycling
and 1 point for using a helmet.

In 2010 over 140,000 school children from
all over the country took part. In the two
weeks the campaign ran the participating
children biked a total of more than
637,000 days and used helmets on more
than 559,000 days. (90% used a helmet.)
30% of the children enjoy cycling more
after the campaign.
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HEALTH AND CYCLING

Cycling is healthy and always has been. Today, however, there
is an added focus on creating favourable conditions for a
healthy lifestyle that includes physical activity. Statistics show
that the proportion of overweight citizens is rising and a large
proportion of the population is decidedly inactive. High-grade
cycling facilities are an initiative that promotes an active
lifestyle.

This chapter provides insight into why it makes good financial
sense to use cycling as a health promotion initiative as well as
examples of how to go about it.




HEALTH AND CYCLING

THE PROBLEM

For a long time modern lifestyle has become
increasingly inactive, in Denmark as well as

a number of other Western countries. This

is partially due to increasing automation,
increasingly sedentary jobs and increased
dependence on motorized transport. Add to this
easy access to high-fat and high-sugar foods and
the result is a rising number of citizens that are
overweight and seriously overweight. Increasingly,
being seriously overweight is becoming a public
health issue just as inactivity in itself constitutes
a health risk for the individual; being overweight
or seriously overweight results in a heightened
risk of developing a number of chronic diseases,
social isolation and depression.

A survey conducted in connection with the
National Health Profile 2010 shows that 47% of
the Danish adult population is overweight (BMI
>25.0). The occurrence is significantly higher

Proportion of overweight adults BMI>25
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The proportion of overweight adults defined as
having a BMI>25 has been steadlily increasing
since 1987 6.1

among men; 54% of men are overweight while
the figure is only 39% for women. The figure
has been rising since the late eighties. The
same applies to the proportion of the seriously
overweight (BMI >30), which increased from
5.5% for both genders in 1987 to 11% for
women and 12% for men in 2010.

There is a connection between being overweight
and such factors as education and location of
residence; there are fewer overweight citizens
among the highly educated and in the nation’s
capital than the national average, while in the
North Denmark region the figure is above the
national average. By the same token, citizens of
Northern Jutland are the population group with
the lowest share of people engaging in moderate
to strenuous physical activity, according to the
National Health Profile, whereas the citizens of
the capital have the highest share. 6.2

The Danish Board of Health estimates that
roughly 30-40% of the adult Danish population
are physically inactive, i.e. physically active less
than 2 %2 times a week. This segment of the
population has a heightened risk of developing
various lifestyle diseases, which constitutes a
problem for the individual and for society as

a whole. Reduced life expectancy, increase in
lifestyle diseases, etc., have an impact on the
number of sick days, hospitalization, and personal
well-being.

PHYSICAL ACTIVITY

Moderate physical activity has a well-documented
health effect. The health authorities have
concluded that physical activity corresponding

Cycling is healthy for all age groups — seen here in Frederiksberg.
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to 2,000-2,500 kcal/week is sufficient to
significantly reduce the risk of disease and
mortality. This is the equivalent of a little more
than 4 hours a week of brisk walking, for
example. The recommendation is 3-4 hours of
light to moderate exercise per week or %2 hour
per day in addition to daily activities at home and
work.

The Board of Health recommends a half hour

of physical activity a day in order to reduce

the risk of lifestyle diseases. Children should

be significantly more physically active and the
Board of Health recommends 1 hour a day for
them. The concept of physical activity covers any
type of muscular activity regardless of whether

it is structured, as in running, cycling, etc., or
unstructured in the form of daily activities such as
climbing stairs. However the activity should be of
at least 10 minutes duration to achieve a health
impact.

Current research into the effect of physical
activity shows that normally inactive people can
improve their health and physical well-being by
exercising regularly and that people of all ages,
children, adults, the elderly, women as well as
men, achieve positive physical changes as a result
of physical activity.

THE BOARD OF HEALTH RECOMMENDATIONS

FOR PHYSICAL ACTIVITY

Children and young people

Adults
The elderly
The overweight

Physical activity affects the heart, the circulation
and the muscles as well as the metabolism

and the endocrine and immune systems. Add

to this love of life, energy, good relationships,
self-confidence and the ability to act. It has also
been proven that there is a positive connection
between physical activity and the cognitive
processes which are a prerequisite for children’s
learning. 6.4

A Danish study shows that active transport to and
from work, such as cycling, reduces the risk of
premature mortality by 40%, after adjustments
are made for physical leisure-time activities. 6.5

The health benefits of cycling are thus a key
parameter when considering the socioeconomic
consequences of increased cycling. The economic

1 hour a day
%2 hour a day
%2 hour a day
%2 hour a day



HEALTH AND CYCLING

8 -
Bikes can be used for strenuous exercise.

benefits of cycling are discussed in the chapter
"Cost-benefit and Traffic Models".

An international study has further shown that
children who cycle to school are more active
throughout the rest of the day than those who
are driven to school by car. 6.6

Cycling is an excellent form of exercise for most
people. Being overweight or injured, for example,
make running or contact sports difficult, while

cycling along with swimming are much gentler

tivities. When th bal blems, i o - : o
activities en there are balance problems, In Biking to school or work is a form of daily exercise (Randers).

the elderly for instance, 3 wheel bikes make it
possible to continue cycling, and e-bikes help
maintain an active lifestyle even in old age.

Cycling is an inclusive form of exercise, and Concrete examples of the connection example, a lower mortality rate among Odense
can be practiced regardless of age and physical between cycling and health citizens was registered during the project period,
prowess. The Odense cycle city project proved that an 1999-2002, leading to an average increase in life
integrated and coordinated approach to cycling expectancy of roughly 2 %2 months.
Daily exercise such as walking or cycling to and initiatives produces positive health effects.
from school/work, choosing the stairs instead Odense citizens between the ages of 16-74 were It was also noted that anticipated sick leave
of the elevator/escalator and doing housework more physically active on average approximately increments received by Odense residents were
and gardening also have a demonstrable health three minutes a day compared to a control reduced by one half-day. This meant a 6%
effect. 6.7 group. The conclusion was that the project had reduction in disbursed sickness benefit, or the
a significant positive public health impact; for equivalent of DKK 42 million for the period 1999-

2002. Although National Health Service expenses
increased by approximately DKK 8 million during
the same period, this coincided with a drop in

Frequency of overweight 10 year olds , o
the number of hospital admissions and bed-days.

The DKK 33 million cost reductions were larger
than the campaign cost, DKK 20 million. It would
appear that there are cash benefits in the form of

pue|bu3
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reduced health care spending when people are
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In a project in the city of Randers 25 cyclists
were given an e-bike for daily use. Car journeys

Percentage of overweight ~ \Vere replaced by the e-bike, in which an electric

10% 10 year olds compared motor assists the cyclist. The cyclists biked up to
to percentage of children 15 km each way, but were able to get to work
that cycle in the same without having to change their clothes, thanks
countries 6.8 to the electric motor. 8 of the e-bikers accepted

2%

an offer to measure their fitness level during the

project. Prior to the project 2 participants had a
Percentage that cycle

33
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INSPIRATION TO EXERCISE

www.legepatruljen.dk
www.cykelleg.dk

www.getmoving.dk
www.sundhedsspor.dk
www.trafiklegedag.dk

very low fitness level, 4 participants a low fitness
level, and 2 participants an average fitness level.
At the project’s conclusion they all had a very
high fitness level. This voluntary test indicates
that daily exercise has a powerful effect on
people who formerly used a car as their primary
transport mode.

The exercise argument for biking

For many people exercise is already one of the
main reasons for cycling on a daily basis. A
number of councils have carried out bicycle
account surveys or other opinion polls about
people’s reasons for cycling, from which it

is evident that the exercise aspect plays an
important role. In Frederikshavn 92% cite exercise
as a reason for cycling while the fact that it is fast
and convenient comes in second with 71%. In
Copenhagen and Frederiksberg exercise and fresh
air are cited as the second most important factor
while the fact that biking is fast and convenient

is number one. In Frederiksberg 83% cite
exercise as one of their reasons for cycling. The
same pattern emerges when citizens are asked

Daily cyclists

100%

) i i
0%

I Poor
I Fair
I Good
I Very good
[0 Excellent

what could get them to bike more. Faced with

daily time pressure, the opportunity to combine
exercise with transport may be a determining
factor when choosing to cycle.

In other words, adding a health benefit focus
to behavior campaigns aimed at adults and
children is an excellent idea, and at the same
time cross-disciplinary collaboration within
local administrations should be strengthened,

Non-daily cyclists

A survey carried out by the city of Odense shows that people who cycle feel they are in better shape

than people who don't. 6.10
(J

Io
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combining the traditional traffic and
environmental arguments for cycling (i.e. cycling
is faster, results in less congestion and has no
negative environmental impact) with the health
benefits.

HEALTH POLICIES

In many areas cycling promotion is an integral
part of the community’s health policy and
preventive health strategy. Effective cross-
administrative collaboration creates a synergistic
effect between cycling itself and the use of
cycling as an active preventive element for all
age groups. Politicians as well as the general
population are increasingly focusing on health
and prevention, and specially earmarked funds
are often allocated for the purpose. Collaboration
can mean increased value for money. It activates
the inactive, encourages more children and
commuters to bike, and creates better conditions
for those who bike already.

A good example of this is the city of Aalborg.

In 2007 Aalborg formulated a health policy

for the entire municipality. Health policy work
was broadly based involving all municipal
administrations, and focused on diet, smoking,
alcohol and exercise. Cycling was one of the
focus areas and the following was made

explicit: “... it is important that there are green
recreational areas available to all citizens and
that there are safe roads and cycle tracks to cycle
on.” The policy serves as a guideline for cross-
disciplinary initiatives; the different professional
administrations cooperate, thereby generating
increased value across administrative boundaries.



CAMPAIGNS AND OTHER
CYCLING AND HEALTH
INITIATIVES

On the national level as well as in the local
communities, campaigns and projects are being
developed that include a focus on the health
aspect of cycling. For example, The Danish Road
Safety Council and Trygfonden, (the Danish non-
profit organization for the promotion of safety,
health and well-being) have designed a special
cycle training track that schools and after-school
centres can borrow from the local authority

and use in road safety education and physical

education classes. Students in Years 4-6 are given

the opportunity to train their cycling skills and
learn about cycling and health.

There are many examples in recent years of how
communities have increasingly focused on the
health angle of cycling promotion, generating
increased value by coupling cycling with health.
In contrast to many other types of exercise
cycling often has a dual purpose, namely to get
from point A to point B, so that many people
experience cycling as an efficient form of
exercise. Children derive great health benefits
from walking and cycling to school.

Randers - Learning, playing and
moving

Over the past several years Randers has focused
on cycling as a way of ensuring exercise for all
age groups. The idea was further developed

in the municipal cycle plan Cykel-og stiplan of
2011 emphasizing the fact that cycling is fun.
In 2010-2011 campaigns targeted schools, day
care institutions and ordinary citizens, especially
in the Hornbaek neighbourhood. Special bike
game tracks, velocipedes and unicycles were
provided for schools, there were bikeability days
with scooters for preschoolers, local cycle paths

were established for geocaching and guided cycle

tours, all of which focused on promoting cycling
as a fun game and a great leisure activity.

The focus on cycling as a means of learning,
playing and moving goes hand in hand in
Randers with the focus on road safety, high
commuter passability, etc., encouraging citizens
to bike to work and education.

Vejle — adult cycling classes

A community project in Vejle offers adult cycling
classes. The course is funded by the Danish
Board of Health and is part of a special offer

to the overweight in a neighbourhood with a
high proportion of residents of a different ethnic
background than Danish. The cycle training
course is one option among others, such as a
food workshop, individual counseling, etc.

- ‘-'ri- -y .

Children on balance bikes in Randers, one way of using bicycles for exercise and fun.

HEALTH AND CYCLING

In Vejle immigrant women learn how to bike so as to become more physically active and teach their
children good exercise habits too.

20 women have participated in the class which
takes place in a town parking lot. Project funds
were spent on acquiring two junior bikes and
hiring a cycling instructor, who in this case

is a community integration officer. In other
communities the local branch of the Danish
Cyclists’ Federation helps out.

The project’s health effect has not yet been
evaluated but the local Vejle authorities report
that the women learning to bike are extremely
proud and energized, balance laughing when

successful. The project gives them a lot of
freedom, self-confidence and some exercise. An
Arab woman of 38 hadn't cycled since the age of
10 because her mother thought she was too old
to play. When she learned how to bike she raised
both her arms high, lowered them again and
exclaimed, “Yes! Now | can bike with my sons!”

35
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Odense - integration and cycling

In 2010 the city of Odense received a grant
from the national cycling promotion fund for a
project targeting 12 — 15 year old girls from the
Vollsmose neighbourhood, an area with a high
concentration of residents with an immigrant
background. The project’s stated objective was to
educate the girls about nutrition and health.

A cycle team was formed that trained twice a
week all spring in order to be able to participate
in the annual cycling race around Funen in the
summer of 2011. The girls received a bicycle and
cycling clothes for the project. The aim was that
in the long run the girls should use a bicycle as
their daily transport mode.

Aarhus - Health on 2 wheels

In 2011 Aarhus implemented a health project
focusing on cycling’s many health benefits. The
aim was to encourage even more Aarhus citizens
to cycle to and from work. 6 former drivers had
to cycle to work over a 6 month period, either by
bicycle or e-bike.

Another project objective was to study the impact
of daily cycling on the participants’ health. The
half-way evaluation shows that their physical
condition has improved, they have more energy
and it’s easier for them to find the motivation to
cycle to work and to other activities. The final
results, including measurable health effects, were
not available at the time of printing.

COLLECTION OF CYCLE CONCEPTS 2012
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Team Odense Integration

“Healthy on 2 wheels”, Aarhus.
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URBAN PLANNING AND
BICYCLE PLANNING

Good city planning helps create a viable transport framework.
However, urban planning has a negligeable effect on

bicycle traffic volumes unless a conscious effort is made to
improve cycling conditions and incorporate cycling into the
infrastructure and the site selection of urban functions.
Changes in land use and residential patterns take place
gradually; nevertheless urban planning can have a major
impact on the siting of individual traffic generating functions,
and be instrumental in ensuring their accessibility to bicycle
traffic.

Urban planning and transport engineering go hand in hand.
When a concerted effort is made to work together toward the
common goal of more sustainable transport, including bicycle
transport, this generates a synergistic effect in relation to
cycling conditions.

Contents

Organization and planning procedures
Government regulations and planning
Population, population density and

urban spacial structure

Siting workplaces and educational institutions
The Freight yard area, Aalborg

Nordhavnen, Copenhagen

Siting shopping facilities

Parking as a traffic management instrument

Bicycle transport strategy and plan




URBAN PLANNING AND BICYCLE PLANNING

ORGANIZATION AND
PLANNING PROCEDURES

Bicycle transport planning in Denmark typically
takes place in the technical administration in
charge of traffic engineering and safety. However,
bicycle planning and urban and municipal
planning are inseparably linked, and a cross-
disciplinary collaboration between the fields of
health and prevention, public transport, climate
and the environment, construction management,
etc. markedly improves bicycle transport
conditions while at the same time providing the
other fields with a new angle for meeting the
challenges they confront.

The many options for interfacing with other
fields can create a synergistic effect and

even economic gains for the local authority,
promoting awareness of the authority’s many
new cycling initiatives, or incorporating cycling
into integration and health prevention efforts, for
example. Awareness of bicycle transport on the
part of urban planners and construction project
managers can create a bicycle friendly framework
for city planning, which includes writing bicycle
parking spaces into the local plans or creating
new squares and urban spaces. This makes it
possible from the outset to create a bike friendly
urban environment and to ensure that there are
the required number of bicycle parking facilities
at new construction or renovation sites, thereby
saving the extra time and expense of establishing
them afterwards.

Bicycle planning should be an integral part of

all planning, including the strategic plan, main
structure and municipal plan, and all other work
in the various municipal administrations. The
bicycle must be included as a matter of course

in any mobility or transport plan. However, it

is crucial to the plan’s implementation that the
local planners and politicians take ownership of
decisions to prioritize cycling initiatives, including
arranging workshops, dialogue meetings or other
measures where professional staff, politicians and
potential community stakeholders get together
to discuss and propose ideas for future cycle
planning. This is an instrument for creating broad
ownership of the bicycle planning process.

Since the various administrations and
organizations have a high diversity of interests
and expertise, large local councils would benefit
from a coordinator or cycle secretariat. Citizens
should be actively involved from the outset.
Citizens’ concerns, visions, general views and
concrete daily experiences working in conjunction
with professional expertise and overall view are
an excellent means of achieving the desired goal.
Public involvement also provides an opportunity
(J

Io
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Bicycle Action Plan workshop in Frederiksberg — citizen involvement not only provides an excellent
insight into what citizens want, but also helps create co-ownership of the plan.

The car is the preferred transport mode at shopping centres on the outskirts of town, as shown here at

Aalborg Shopping Centre.

for airing ideas for new and better projects.
Strong roots in the local community are essential
from the start, as this greatly improves the
chances for cooperation and success. The project
has a far greater chance of success when citizens
as well as politicians are involved. It is crucial that
ambitions, goals and means are linked from day
one - economically and throughout the entire
process.

GOVERNMENT REGULATIONS
AND PLANNING

Urban sprawl increases the distance between
home and destination thereby increasing the
need for a car.

The Danish government has established a number
of overall goals for the country’s physical planning
aimed at reducing the energy consumption and
negative environmental impact of motor traffic
while maintaining the flow of retail goods.

One of the guiding rules is that new residential
construction may only take place within existing
urban zones and in areas specifically designated
for urban development, and that commercial
construction and new public institutions must

be sited in regional and municipal centres. Since
the year 2000 the population of Danish cities
has increased by 10% and in 2010 86% of

the Danish population were residents of cities
covering an area of 2,700 km2 or the equivalent
of 6% of the total area of Denmark. 7.1 Since
the Danish population is relatively concentrated in
urban areas, this means that many local journeys
are easily carried out by bicycle. However, the
layout of many cities is characterized by the fact
that in recent years Danish residential planning

Dwellings, workplaces, institutions and
other destinations should be located in
such a way that the need for transport
is reduced, local conditions permitting.
Whenever possible, functions and activi-
ties should be concentrated in centres so
as to reduce total traffic volume, includ-
ing motor vehicle traffic. Municipalities
can usefully establish safe, passable
access roads for cyclists and pedestrians.

Landsplanredeggrelse 2010, (National
Plan expectations to municipal physical
planning)..



has aimed at creating low-rise single-family
houses in open spaces so that distances within
the city itself can be so great that some people
choose to drive.

In the capital area, municipal plans must not be in
contravention of the Finger Plan of 2007, which
includes guidelines aimed at ensuring desired
urban development and space for expansion over
the next 12 years. Residential and commercial
development must be concentrated in areas with
easy access to public transport.

Outside the capital area it is up to the individual
authority to determine the degree of urban
renewal and development within existing urban
areas. However, the State requires that the

local authorities demarcate new areas as urban
development zones in their municipal plans and
that the demarcation should be based on an
overall evaluation. Expansion must take place
within the urban boundary so as to ensure urban
density and minimize the use of open land. Using
abandoned industrial sites is one way forward.
This principle has been in force in recent years
and received the approbation of the national
environmental centres during negotiations

with the local authorities when drawing up the
municipal plans of 2009.

Formerly, only major cities with a population
exceeding 40,000 could plan to build large,
durable goods sales outlets, but since the
amendment to the Planning Act in Denmark in
the spring of 2011, cities with more than 27,000
inhabitants are now allowed to establish three
new large durable goods outlets every four years.
In future, all municipalities will be allowed to plan
for one new durable goods outlet of over 2,000
m2 in one of its cities of over 3,000 inhabitants.

Bicycles can be used for shopping, too.
Frederiksberg.

The amendment additionally enables
municipalities that do not have cities larger than
20,000 to request the Minister to draw up a
national plan directive for durable goods sales

if special conditions apply, such as major tourist
attractions, large business concerns, international
ports or cross-border shopping. 7.2. The
amendment, which took effect on 1 September
2011, could have an impact on bicycle transport
in medium- sized and small cities since they can
now permit major durable goods outlets that
typically attract driving customers. On the other
hand, the amendment might encourage people
to shop locally rather than drive to the large cities
which have hitherto monopolized the durable
goods market.

POPULATION DENSITY AND
URBAN SPACIAL STRUCTURE

Terrain has a major impact on cycling volume:

If the city is flat, people cycle often, but if the
terrain is hilly they cycle less often. This means
that a cycle route that circumvents a large hill
could be usefully incorporated into the planning
process. (See also the section Bridges, tunnels,
hills, and stairs in the chapter Designing the
Cycling Infrastructure).

Data retrieved from transport habit surveys in a
number of Danish cities of over 10,000 shows
that bicycle journeys make up a little more than
20% of total journeys. In these large Danish cities
there is no connection between the size of the
population and the cycling modal share since the
proportion of bicycle trips is approximately the
same regardless of the extent to which the city
population exceeds 10,000. However, this does
not apply in Copenhagen, where the cycling

URBAN PLANNING AND BICYCLE PLANNING

modal share is higher. The modal share of public
transport, on the other hand, increases as the
size of the city increases whereas the modal
share for passenger cars drops; this depends
largely on the availability of public transport.
Generally speaking, public transport is given

the highest priority in densely populated areas
where the passenger potential is greatest. This
means that in large cities a number of new
cyclists will be drawn from public traffic whereas
in smaller cities (under 10,000) they are likely

to have been former drivers. A more integrated
approach to public and bicycle transport would
increase the number of combination journeys,
for example cycling to the station or the bus stop
and continuing the journey by public transport.
Collaboration between cycle planners and
planners of public transport would encourage
cooperation rather than competition.

For cities of under 10,000 the cycle modal

share increases with the size of the city since
many destinations increasingly lie within the

city boundary and are thus accessible within a
reasonable distance. The cycling modal share in
large cities varies according to residential location
within the city. The closer the dwelling is to the
centre, the more the residents cycle. A more
intense utilization of urban areas means shorter

Research shows that more people
choose cycling if the city has more than
10,000 inhabitants; is densely popu-

lated within a circular form; has no hills;
and has workplaces located in the city
centre. 7.17

An integrated approach to cycling and public transport can create a synergistic effect and encourage
cooperation rather than competing for the same customers.
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People bike less when the weather is frosty, but
the decisive factors for cycling are travel time and

terrain.

distances between homes, workplaces, shops,
etc. A greater population density also means an
increase in the customer base for local services,
thereby reducing the need for longer journeys.
All things being equal, urban density increases
bicycle traffic.

The prime factor influencing choice of transport
mode over short distances is the difference in
terrain, according to a study based on transport
habit surveys. In the flattest areas of Denmark
21% of total transport activities take place by
bicycle; in the hilliest areas such as Vejle only
10% of transport activities are cycled, in other
words the cycling modal share is more than
halved. This also means that passenger car
transport increases from 66% in the flattest part
of Denmark to 74% in hilly areas such as Vejle.
On the other hand people walk a bit more in hilly
areas. The same study shows that differences in
temperature and in the number of daylight hours
also influence transport choices; people cycle less
in frosty weather and women particularly avoid
cycling in the dark.

Travel speeds are essential when it comes to
choosing a transport mode. A Dutch study shows
that cyclists’ own travel speed as well as the
difference in their mutual speeds are significant
factors when choosing to bike. According to the

COLLECTION OF CYCLE CONCEPTS 2012

-
Q
R

= Miscellaneous

Public

= Car

_\
R
RN

.

Bicycle

o
-(v'}\g’ " walking

Distribution of transport modes in relation to urban structure for trips of less than 22 km. 7.4

study, the degree of hilliness and the number of
stops as well as the cyclist's travel time are the
main motivating factors in the decision to cycle.
Cyclist travel time is based on the direct route
to the destination and a 10% speed increase
increases the cycle modal share by 3.4 %. 0.3
fewer stops per km means a 4.9% greater
cycle modal share (Both are measured as a city
average.) 7.3, 7.4

An urban spacial structure in which a large

part of the built- up area is concentrated along
narrow bands of public traffic routes means
short walking distances to public transport and,
normally, high quality public transport services.
Greater Copenhagen, formed as a “finger” city,
also encourages people to combine cycling and
public transport, for example by cycling to the
S- train stations.

The demand for dwellings located close to the
coast or a lake has resulted in band shaped
cities in Denmark. Travel distances, however,

are greater in band cities thereby increasing
automobile dependency. This means there will
be fewer cyclists in a band city than in a more
compact, circular city.

SITING WORKPLACES AND
EDUCATIONAL INSTITUTIONS

A balance between the size of the active work
force and the number of workplaces in a given
area seems to reduce commuting, all things
being equal. The location of homes has a greater
impact on transport activities than the location of
workplaces.

A Danish study shows that the location of
workplaces is of some significance in all Danish
cities, but plays a major role in the capital. It

is true of all cities that fewer people drive to
businesses located in the city centre than to
businesses outside the city centre. The city centre
effect, however, seems most pronounced in
Aarhus and Aalborg.

Driving to work is significantly more widespread in the provinces 7.5

Province- rural

Province - outer urban neighbourhoods
Province- inner urban neighbourhoods
Province - city centre

Copenhagen - city centre

87%



In the capital area planners are working
systematically on siting activities and enterprises
in close proximity to a station, based on the
principles set forth in the Finger Plan of 2007.
Station proximity is typically defined in terms of
pedestrian distances. The use of a bicycle can

significantly expand the proximity zone, although
this depends on the quality of the station bicycle

parking facilities, including the option of being
able to lock your bike indoors.

The conversion of many cities’ disused, centrally
located commercial and port areas can also
significantly increase the modal share of cycling,
especially if the number of car parking spaces

can be kept down, thereby enhancing the area’s

potential to attract a large number of cyclists.

Collaboration between urban planners and traffic

engineers is essential in this connection, and
investors will typically need to be convinced of
the value of developing a sustainable area.

URBAN PLANNING AND BICYCLE PLANNING

Bicycle parking facilities at the stairs leading to the platforms at Copenhagen Central Station make it

easy to combine cycling and train travel.

NON STATION-PROXIMITY AREA

STATION- PROXIMITY AREA

CORE STATION- PROXIMITY AREA

STATION

600 M

1,000 M (INNER METROPOLITAN AREA)
1,200 (OUTER METROPOLITAN AREA)

Criteria for demarcated areas

Characteristic examples of siting options

Core station-proximity area

Defined by municipal plan as lying within
walking distance of max. 600 m to a
station, as well as other urban planning
considerations

Urban - high density

- Large business and service entities employing many office
workers (> 1,500 m floor space)

Major, highly frequented institutions

Dense housing

Shops in accordance with retail regulations

Station-proximity area:

Defined by municipal plan as normally based
on an area within a 1000 m radius to the
station in inner metropolitan areas and

an area within a 1,200 m radius in outer
metropolitan areas, as well as other urban
planning considerations

Urban - middle density
- Dense housing

- Dense- low-rise housing

- Small business and service entities (<1,500 m floor space)
- In exceptional cases large business and service entities
employing many office workers (> 1,500 m floor space)
Local institutions

Shops in accordance with retail regulations

Non station-proximity area:
The other urban areas

Urban areas with varying degrees of density

- Dense and dense-low rise housing + single family housing

- Local institutions

- Extensive building, storage and production enterprises

- Small business and service entities (< 1,500 m floor space)
Dense housing (in accordance with supplementary measures)
Shops in accordance with retail regulations

Principles for environment friendly siting 7.6
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THE FREIGHT YARD, AALBORG

The freight yard in Aalborg (Godsbanearealet)
is an example of an urban conversion in which

station proximity and proximity to the city centre

were planning priorities. The campus concept
incorporating housing and educational facilities
was predominant, and cycle tracks and bicycle
parking facilities were central elements when

developing the housing plan. Work began in the

spring of 2011.

NORDHAVNEN, COPENHAGEN
The city of Copenhagen is developing a new
neighbourhood in the former port area of
Nordhavn, in which 45,000 Copenhagen
residents are expected to settle. In addition,
workplaces, educational institutions and
entertainment venues will be established. The

overall vision is that Nordhavnen should become
Copenhagen’s sustainable city of the future, with

a special focus on sustainable traffic solutions.

The obvious transport choice here will be to cycle,
walk or use public transport instead of driving. A

special, linked cycle-metro infrastructure called
“the loop” is being designed for the area. Since
the cycle route will run underneath the metro
a covered cycle track can be established over a
relatively long distance. Bicycle traffic is closely

linked to the existing neighbourhood of @sterbro

through the loop system.

Principles of traffic access to Nordhavnen,
Copenhagen’s new sustainable neighbourhood.
7.7

PUBLIC TRANSPORT  BICYCLES CARS

SITING SHOPPING FACILITIES
Fewer people bike when they go shopping
than for other purposes since shopping typically
involves a large number of short journeys, and
Danes often prefer to walk. However, some
people choose not to cycle even though the
shopping trip is of the same length as a trip
with another purpose. This is partly due to the
difficulty of transporting goods on a bicycle,
which is an issue that can be actively addressed.

A study was made of the transfer potential from
(J

Io
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Viborg where bicyle parking facilities are placed at the entrance to the pedestrianized zone.

driving to cycling and walking for short journeys
less than 22 km; a journey in this context is
defined as a round-trip, for example home-
work-home. Not surprisingly, the study shows
that the journeys most susceptible to change are
home-work journeys, and that it is fairly difficult
to change recreational travel choices (only by
6-7%) whereas, surprisingly, shopping by car can
be reduced by 13%. 7.4

The vast majority of shopping trips start at home.
The use of a car to reach a shopping centre varies
greatly depending on what goods are available

in the surrounding area. If people have a car and
are displeased with the assortment of goods

and the price level in the shop nearest them,

they choose a shop that is not within walking
distance. Owning a car thus increases the number
of driven kilometers.

Cyclist shopping patterns differ from drivers’ in
that the former spread out their shopping over
the entire week. Cyclists shop locally to a greater
extent, for example on their way home from
work. A Dutch study showed that cyclists spend

less per visit, but shop more often so they spend
at least as much as drivers during the course of a
week. 7.9

The number of discount shops in Denmark

rose by 65% between 2000 and 2010, or the
equivalent of 500 new outlets. The turnover in
this type of shop has also significantly increased.
7.10 There are now discount shops in small

and medium- sized cities as well as in local
neighbourhoods in larger cities. Other things
being equal, this development means that it

is now easier for cyclists to shop locally at a
discount shop instead of having to bike out to a
major discount outlet on the outskirts of town.

Traffic to shopping centres and discount stores
on the outskirts of town differs significantly from
traffic to shops within the city centre by being
much more automobile dependent. One reason is
that shopping centres and discount stores have a
larger surrounding area than other shops, which
means that on average customers have to travel
further.



People cycle to centrally located shopping centres with good cycling facilities,
as shown here in Frederiksberg, which has a very high cycle modal share.

An explicit goal is to shorten transport distances
to shopping facilities in order to cut down

on automobile dependency when shopping.
Furthermore, shopping areas should be easily
accessible to all types of traffic, including
pedestrians, cyclists and public transport. 7.1
One of the guiding rules is that newly designated
shopping areas should be located in the central
part of a city, in the very city centre or in the local
neighbourhood centre in the case of large cities.

PARKING AS A TRAFFIC
MANAGEMENT INSTRUMENT

Parking norms for automobile traffic in
connection with new construction projects is
an effective instrument for keeping auto traffic
down. Traditionally, parking norms have been
used to ensure a sufficient number of parking
spaces. However, it has become increasingly
common to operate with upper limits for
passenger car parking within central urban areas
in order to reduce the number of car parking
spaces in new construction projects. The local
authority itself determines whether it should
specify a lower limit.

When planning a dense urban area the principle
of dual-use parking is useful in order to create
the desired parking capacity in relation to the
area’s functions. Differentiated parking rates
according to zone based on urban density is
another measure that encourages bicycle traffic.

A further option is the strategic use of parking
funds; a municipal parking fund is granted
revenues to create parking capacity if it is not
otherwise possible to establish the required
number of parking spaces. The local authority
can use the fund to establish parking garages in
accordance with the overall plan, for example

st o ¥ -

on the outskirts of the city centre. However, the
requirement that the money must be spent within
5 years makes it difficult for some cities to amass
sufficient funds to finance a parking garage.

It is possible to limit parking capacity in existing
commercial areas by voluntary cooperation
between private firms and the public authorities.

Studies show that an increase in cycling is best
achieved by creating better cycling conditions
while at the same time making life more difficult
for car owners, for instance by reducing car
parking capacity.

A study of the transfer potential from driving to

Function
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Parking norms and dual- use principles are strategic instruments for
reducing automobile traffic.

walking and biking shows that passenger car
traffic drops by 3 percentage points when the
percentage of people who perceive a change
in parking conditions as being too expensive or
as making it too difficult to find parking spaces
increases by 50%. 7.4

Communities can also write bicycle parking
norms into the plans for new construction
projects, just as with car parking. This ensures
that the developer includes bicycle parking
facilities from the outset so that cycling can
become a viable alternative to the automobile.
Read more about bicycle parking options in the
separate chapter, Bicycle Parking.

Bicycle parking norm

Residential and blocks of flats 2-2.5 per 100 m2 living area

Student residence

Child care centres

Schools

Educational institutions

Retail/ shops

Other urban professions (doctor, dentist, etc.)

Stations

Bus stops and terminals

Cinemas and theatres

1 per resident

0.4 per staff + reserved area for trailers and special bikes
1 per student 4th year and up and 0.4 per staff
0.4-0.8 per student and 0.4 per staff

2 per 100 m2 in the capital and 1 per 100 m2 in the provinces

0.3-0.4 per 100 m2 and 0.4 per staff
10-30% of the number of passengers (departures per day)

1 per 10 peak hour passengers (6 a.m. -9 a.m.)

0.25 per seat and 0.4 per staff

Hotels and restaurants 1 per 15 guests and 0.4 per staff

Sports centres and stadiums

0.6 per participant and 0.4 per spectator

Office and industry 0.4 per staff

Recreational areas

1-4 per 10 visitors

Bicycle parking norms are an excellent instrument for incorporating bicycle parking into the local

planning and handling of construction projects 7.12
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BICYCLE TRANSPORT
STRATEGY AND PLAN

As discussed above, cycling should be
incorporated into overall urban planning at all
levels on equal terms with automobile transport,
public transport and walking. The optimal
situation is for local authorities to draw up
mobility strategies and action plans in which
walking, cycling, public transport and passenger
car transport are considered as a whole, and
visions and goals are formulated for overall traffic
development.

If an overall solution proves unfeasible, the local
authority should promote bicycle transport by
drawing up a cycle strategy and cycle action

s Statusrapport 2009
L s3dan er her nu

plan focusing on visions, goals and actions to
encourage cycling. A cycling strategy or cycling
action plan can also be devised as a supplement
to or preparatory work in advance of a general
mobility or traffic plan.

A bicycle strategy should contain an overall
vision for the long term development of bicycle
transport. In addition, it should formulate a
number of measurable objectives to be met
within a shorter time span, such as the desired
bicycle transport percentage increase, desired
modal split for cycling, desired modal split for
commuting to and from work, etc.

At the same time the stated objectives should be

Cykelpolitik 2008-2012

followed up by concrete action plans and political
priorities. It is crucial that the action plan, goals
and economic resources correspond since the
action plan loses its credibility otherwise. Some
communities that have made cycling a high priority
have typically aimed at increasing bicycle traffic by
roughly 20-25% over a 4 year period.

In the EU project, Nordic Cycle Cities, 11 Danish,
Swedish and Norwegian communities formulated
procedures for bicycle strategy and action that
include the involvement of politicians, citizens
and other stakeholders. You can learn more at
www.nordiskecykelbyer.dk or in English at http:/
shoploppen.dk/Velo-city_presentations/Marianne_
Weinreich.pdf.

MUNICIPALITY

Elsinore

GOAL

Aarhus Significant increase

Aalborg

Odense

Copenhagen

25% increase in bicycle traffic

10% increase in bicycle traffic
15-20% of journeys less than 5 km are cycled

25% increase in bicycle traffic
35% increase in bicycle traffic

50% of commuters to work and education

PERIOD
by 2012

by 2020
by 2012

by 2012
by 2020

by 2015

within the municipal boundary are cyclists

Fredericia

Randers 20% of trips less than 5 km are cycled

Bicycle traffic objectives in different cities 7.13
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25% increase in bicycle traffic

by 2015

An increasing number of communities are drawing
up bicycle accounts as the basis for monitoring

the effect of bicycle strategies and bicycle action
plans. A bicycle account should incorporate citizen/
cyclist ratings of a number of conditions, monitor
developments within the cycling infrastructure,
etc., and follow up on the extent to which goals
and objectives are met. The city of Copenhagen
has year-long experience with the bicycle account
and actively uses it as a prioritization tool for
making decisions. A number of other communities
have already or will shortly draw up similar bicycle
accounts. Bicycle account measurements and
calculations can be carried out at a cost of approx.
DKK 25,000 and upwards, depending on the
scope.

Bicycle accounts or other types of cycling surveys
should be key elements in an active and forward-
looking municipal planning effort to promote bicycle
traffic. Such surveys can also be used as a marketing
tool, telling the story of what cyclists want.



In the EU funded project, Nordic Cycle
Cities, 11 Danish, Swedish and Norwe-
gian local authorities developed proce-
dures for compiling a bicycle account,
including what type of facts it can and
should contain and how to collect the
relevant data.

(See the bicycle accounts in Danish at
www. nordiskcykelbyer.dk.).

Benchmarking is another tool for getting cycling
onto the local agenda, as is BYPAD (Bicycle Policy
Audit). The purpose of BYPAD is not simply

to benchmark; it is primarily a tool to get the

ball rolling, cutting across local interests and
ensuring that public officials, politicians and
cyclists take part in the process. The benefit of
the round table discussions depends largely on
the composition of the constituted groups. The
systematic approach often gives rise to fruitful
discussions and the matching of expectations,
both internally within the local authority and, as
the group is cross-functional, between politicians
and interest groups participating in the process.
The Danish cities of Viborg, Nakskov, Odense and
Hillerad received the official BYPAD certificate in
2003 and Aalbog and Sgnderborg were certified
in 2010. Learn more about BYPAD at ww.bypad.
org.

A number of local authorities have participated
at various times in EU funded projects in which
cycling was a focus area to a greater or lesser
degree. The authorities exchanged experiences
with other European cities, which can be useful
although collecting comparable data is no easy
task. The authorities were inspired by other
participants’ projects to implement projects that
would otherwise have been difficult to fund. EU
funded projects typically contain benchmarking
requirements in one form or another, and
cycling projects typically do not involve physical
construction.

A European project called Smart Cities compared
70 medium- sized European cities, including
Aalborg, Aarhus and Odense. The cities are

Project Smart Cities compares medium- size cities
on the basis of 6 different indicators 7.15

MONITORING
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Luxembourg
: Aarhus
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« Aalborg
s Odense
» Tampere
» Oulu
+ Eindhoven
i Linz
« Salzburg
i Montpellier
: Innsbruck
n @Graz
1 Nijmegen
= Groningen
v Gent
7 Ljubljana
« Maastricht
n Joenkoeping
= Brugge

Out of 70 European cities 3 Danish cities rank among the top 5. 7.15

compared on the basis of 6 indicators: economy,
mobility, environment, people, living and
governance, and are required to perform well in
terms of predefined factors within each area in
order to qualify as a “smart city”.

In 2009 the Danish State reintroduced a national
cycling promotion fund. The grants it provides
have been instrumental in quick-starting local
initiatives. Even though funding is not always
granted due to limited resources, the mere act
of concretising a cycle project sets the stage for
developing creative new cycle projects. Projects
that receive a grant from the cycling promotion
fund are required to evaluate their project’s

strengths and weaknesses and communicate their

experiences to other cities. At the time of writing,
evaluation procedures were not sufficiently
advanced for such information to be included

in this publication. Projects that have received a
grant from the national cycling promotion fund
range from isolated cycle track projects, near a
school for example, to educational campaigns
targeting schoolchildren and the preparation of
cycling game materials, to comprehensive major
cycling city projects including infrastructure,
bicycle parking, marketing, new ITS initiatives
(Intelligent Transport Systems), and campaigns.
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MUNICIPAL CYCLING CITY PROJECTS (APPROX. DKK 12.6 MILLION)
¢ Herning Municipality: Herning - cycling as a daily transport mode (DKK 4.1m)
¢ Horsens Municipality:Horsens — two wheels ahead (DKK 5.0 m)

* Hgrsholm Municipality: Harsholm cycling city (DKK 3.5 m)

BICYCLE COMMUTING PROJECTS (APPROX. DKK 20.8 MILLION)

Billund Municipality: Grindstedvej, Billund — Cycle path linking Billund and local commercial and recreational
areas (DKK 0.5 m)

Gladsaxe municipality: The Farum cycle super highway,
(Gladsaxe construction costs:DKK 0.8m)

Hillered municipality: Nr. Herlev path (DKK2.5 m)
Hjorring municipality: Bicycle traffic development in Hjerring — The Hajene cycle route (DKK 1.9 m)

City of Copenhagen: The Farum cycle super highway Copenhagen part, (Copenhagen’s construction costs: DKK
7.0 m)

Middelfart municipality: The green shortcut (DKK 1.4 million)
Odense municipality: New bicycle parking garage at Odense Station Centre (DKK 1.4 m)

Redovre municipality: Jyllingevej Bridge along the Vestvold cycle route.

CYCLING TO SCHOOL AND LEISURE ACTIVITIES (APPROX. DKK 26.1 MILLION)
Assens municipality: Two-way cycle track in Haarby (DKK 0.3 m)
Ballerup municipality: Two-way shared-use track along Klakkebjerg (DKK 0.5 m)

Residents’ Association for @rum and its Environs (Hedensted municipality): Shared-use cycle and walking paths
criss- crossing the area between @rum and Daugard (DKK 0.7 m)

Furese municipality: Increased cycling to school by means of cycle “buses” (DKK 0.1 m)
Faaborg-Midtfyn municipality: Project cycle track Nyborgvej (DKK 1.0 m)
Hedensted municipality: Terring (DKK 1.1 m)

Kerteminde municipality: Extension of an existing cycle track along a section of the railway path at Hindsholm
between Dalby and Martofte (DKK 1.0 m)

Lemwig municipality: Cycle track along Ballegardvej (Kontorvej-Hagevej) (DKK 0.2 m)

Mariagerfjord municipality: Extension of cycle/walking path along Legstervej in Hobro (DKK 3.7.m).

Examples of National Cycling Promotion Fund project grants, 2011. 7.16
1=DKK 7.4, £1 =DKK 8.9 and $1 = DKK 5.6 at the time of writing.
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PLANNING THE CYCLING
INFRASTRUCTURE

This chapter is about planning the cycling infrastructure, and
offers ideas for a cycling infrastructure that will encourage
more people to cycle.

The cycling infrastructure is defined here as cycle tracks/lanes,
paths, greenways, intersection solutions, etc., in other words
anything that might be termed the cyclist circulation area.
Bicycle parking is discussed in a separate chapter.

The chapter first examines Danish cycle tracks, cycle routes,
etc., and the Danish cycling tradition underlying all planning. A
basic distinction is made between daily cycling and recreational
cycling. Road safety, a sense of security and travel speed and
comfort are taken up.

In Denmark cycling has always been recognized as an
independent transport mode with the “right” to its own
designated circulation area on equal footing with vehicular,
public and pedestrian transport. This tradition underlies any
discussion of cyclist circulation areas and the integration of
cycling and other transport modes.

The section offers suggestions for drawing up a cycling
infrastructure plan; different principles are discussed and an
overview is provided of the road section and intersection
solutions currently available in Denmark. The chapter also
offers ideas for new solutions and initiatives.

Finally there is an overview of methods for planning and
pricing construction projects.

Contents

The cycling infrastructure

Daily cycling and leisure cycling
Traffic safety vs. a sense of security
Travel speed and comfort
Segregation vs. integration

Cyclists vs. pedestrians

Good planning attracts cyclists
Planning principles

Drawing up the plan

Anchoring

The ways of the State

Infrastructure, road sections and intersections
Road section solutions

Intersection solutions

Road safety audit vs. service levels
Materials, construction and aesthetics
Construction projects

Estimates and price calculations
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THE CYCLING INFRASTRUCTURE

Existing cycling infrastructure and the
Danish cycling tradition

In a number of Danish cities the cycling
infrastructure is almost entirely cohesive, whereas
in other cities and rural areas it is less so. Usually,
though, there is already something to build on.
Furthermore, there is a strong Danish cycling
tradition. Improving existing cycling facilities,
making high quality additions to the cycling
infrastructure, and introducing untraditional
measures encourage more people to cycle.

The cycling infrastructure can be improved by
linking existing circulation areas, upgrading
facilities to a contemporary standard, and actual
expansion. All such initiatives should be based
on a bicycle infrastructure plan, sometimes
referred to as a “cycle track plan”, or should

be an integral part of a “cycling action plan”,
which includes many different aspects of cycling
promotion.

Traffic calmed roads or slow-speed zones and
secondary roads with little motor traffic may be
included in the cyclist circulation area.

Future cycling infrastructure

The municipal plan should contain a road
network plan and a cycle network plan. If this
has not been done yet, it might be useful to start
out by drawing up a cycling infrastructure sector
plan which can then be integrated into the next
municipal plan. Better cycling facilities can also be
written into a traffic or mobility plan.

Ideally, establishing principles for road network
solutions should be addressed in the municipal
planning process, for example in connection
with road and cycle track classification, as well
as in the local plans in relation to principles
for street function and design. The concept

of "streggade”, i.e. a shared space shopping
street with mixed traffic and functions and
priority to pedestrians and cyclists, can be
usefully introduced as a special category.
Another interesting category to consider is

the “bicycle street”, inspired by the German
"Fahrradsstrassen”.

The cycling infrastructure includes cycle tracks/
lanes, paths, greenways, intersection solutions,
mixed traffic areas with special priority to cyclists
(slow speed limits for cars, extra space, etc.),
signed cycle routes, bicycle parking facilities, and
other physical measures to encourage cycling.

A cycling infrastructure plan is partly based on a
survey of cyclist issues and proposals, knowledge
of existing cycling patterns, siting of primary
corridors/links and major cyclist destinations
(workplaces, service institutions, shops, link-up
with public transport, recreational amenities, etc.)

In addition, road safety objectives will often be
included. For many years planners have worked
systematically improving road safety, and most
recently there has been a special focus on cyclists
and pedestrians. This is backed up by national
goals and policies which are often converted

into goals and policies on the local level. The
aim of road safety work is to combat and prevent
accidents, however, not encourage more people
to cycle.

Indeed, it is rather the cyclist's sense of security,
i.e. the cyclist’s subjective perception of being
safe, that actually encourages cycling. For many
people insecurity is a reason for not cycling.

A better sense of security is often an explicit
objective of infrastructure plans, strategies, etc.,
but this is generally less clearly formulated than
road safety objectives. This is due to the fact
that it is more difficult to “measure” a subjective
sense of security. It can be done, however, as
proven by the telephone interviews carried out
for the bicycle accounts, for example. 8.1-8.3

It is also possible to draw up measurable
objectives for improved passability or faster travel
speeds. Copenhagen aims at increasing cyclist
travel speed by 10% over a few years. This has
made it necessary to develop a methodology for
measuring and monitoring the objective. 8.4.

Increased bicycle traffic will often be a more or
less explicit ambition in a cycling plan. Such an
objective may be qualitative or quantitative, and
more or less binding.

When a cycling action plan (or the more

limited cycling infrastructure/cycle track plan) is
politically approved and initiated it will often be
insufficiently funded. Public debate, however,
frequently serves to focus political attention,
often resulting in a higher funding priority.
Sometimes co-financing with the State is possible
(e.g. National Cycling Promotion Fund grants for
construction projects) or EU funding (normally
not available for construction projects). Danish
communities are in great demand for EU projects
and experience shows that local politicians are
very interested in getting their share. External
co-financing can be the kick-off for improving the
cycling infrastructure. In the long run it may turn
out that some cycling infrastructure construction
can be implemented in connection with utility
construction and road renovation. Building
construction and site development projects that

include cycling infrastructure as an integral part

One way of improving cycling facilities is during
utility construction.

of the project in a given area may also come to
play a role. Furthermore, school route projects

and road safety projects often take the cycling

infrastructure into account.

A well thought out plan is often needed so as to
be able to grasp any opportunity for improving
the cycling infrastructure that may arise.

Bicycle parking is discussed in a separate chapter.

A section of the green cycle route through Copenhagen, which was financed by a private developer
in accordance with an urban development project (Ny Tejhusgrunden). The cycle route appears in the
municipal and the local plans as part of the “Amager route”.

o
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High political ambitions for cycling should

be reflected in higher standards for new
infrastructure design. The existing infrastructure
can be improved, too. Focusing on security

and passability is an excellent starting point for
an upgrade, but of course safety concerns are
paramount too.

DAILY CYCLING AND LEISURE
CYCLING

The functional requirement for a successful
cycling infrastructure is that traveling from point
A to point B should be convenient and quick,
and the journey should be a safe and pleasant
experience. This applies especially to daily cyclists
(particularly commuters), but all types of cyclists
appreciate not having to make major detours.

Daily cyclists’ destinations are schools,
institutions, workplaces, shops, parks, leisure
facilities, train stations, and bus stops. Many
journeys are relatively short, but particularly
commuters are willing to cycle further, perhaps
6-8 km between home and work. Since many
people are now focusing on exercise and health,
perhaps more people will be willing to commute
even further, some with the assistance of an

Daily cyclists bike to school, child care,
employment, shopping, public transport, and
many other daily destinations.

PLANNING THE CYCLING INFRASTRUCTURE

e-bike. 8.5 Long cycle journeys are comparatively
few, but are already becoming a factor in the
kilometer account.

A special group of cyclists are cycling toddlers,
learning through playing how to become the
cyclists of the future. Children need to be able to
cycle safely near their homes, and traffic calmed
streets are a fine offer.

For Sunday cyclists a convenient link between the
city’s infrastructure and the activity destination
plays an important role. Sunday cycling takes
place within the course of a day, often in a
group. Typically, 10-30 km are cycled often in
combination with a public transport mode.
Holiday routes need not necessarily be direct but
on the other hand should never take cyclists in
the opposite direction of their destination. The
starting point for cyclists on holiday is a home,
train station, bus terminal, bike rental shop at the
holiday destination, etc. Lodging and shopping
facilities as well as active fun play an important
role for this group.

Cycling toddlers develop
motor skills through play.

Holiday and Sunday cyclists focus on an active, fun experience.
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TRAFFIC SAFETY VS. A SENSE
OF SECURITY

There are good grounds for taking safety and
security (and in the next section passability and
comfort as well) as a starting point in bicycle
traffic planning.

First of all, safety and a sense of security are NOT
the same thing.

A sense of security is the cyclist's subjective
perception of what cycling in traffic feels like,
whereas safety is the objective registration of
accidents. A sense of security (or insecurity) can
be recorded by different types of interviews:

focus groups, telephone interviews, street

surveys. Safety (or accidents rather) is registered m . ) - ; :
Shortened cycle track. Cars and cycles merge, which makes vulnerable cyclists in particular feel insecure.

by the police, categorized according to whether )
Tietgensgade, Copenhagen.

or not the situation involves personal injury.
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A classic example illustrating the difference
between safety and a sense of security is when
the cycle track is shortened before cyclists enter
the intersection. This was introduced at one
point to make it easier for motor vehicles to turn
right at intersections. The solution means that
cyclists and cars merge which proved quite safe
purely from the safety point of view. However,
cyclists feel vulnerable and insecure, preferring
to have their own area that takes them all the
way up to the intersection. It is usually possible to
establish solutions that are both safe and secure.
Unfortunately, however, in some cases set back
stop lines for cars are not quite as safe as the

shortened cycle track. ] ] ] ] ] o ]
Narrowed bike lane leads into the intersection. Cyclists are visible and have their own area.

Reventlowsgade, Copenhagen
If more people are to be encouraged to cycle, g P g

cyclists need to feel that what they are offered
makes them feel secure. It is crucial that women
feel secure since that means increased cycling
among children, women and the elderly — as
well as men. Children cycle if they have learned
how and if they're allowed to. It is the local
administration’s responsibility to ensure that they
may do so safely.

The trick is to develop solutions that are at once
safe and make cyclists feel secure. Good solutions
are either a narrowed cycle lane leading from

the shortened cycle track to the intersection or

a continued cycle track in its full width up to the
intersection. Set back stop lines for cars and cycle
crossings are provided in the intersection.

It is occasionally argued that some cyclist

insecurity is good for road safety since it keeps e = = =
cyclists on their toes. It may be that “planning by Cyclists and buses, but not cars, share the area around this bus terminal. It works since the speed limit

fear” is effective, but it also discourages many Is low. Aalborg.
(]

Io
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potential cyclists. The problem should rather be
looked at in reverse: planning should serve the
interests of the most vulnerable cyclist groups so
that all types of cyclists will be able to use the
infrastructure. 8.7

The “self- evident road” is crucial in modern
traffic planning, meaning that the road design
should steer the road user’s attention and
vigilance to possible conflict areas. Road users
should not be made to feel afraid or insecure
in order to be vigilant; this should be a natural
consequence of speed, traffic requlations,
social responsibility, etc. A “forgiving” traffic
environment is another principle to ensure that
the consequences of making traffic mistakes are
minimized.

There are other ways to draw cyclists’ attention
to potentially dangerous situations than making
them feel insecure: road narrowing, for example,
which brings cyclists and motorists a little closer
to each other, or a speed hump that reduces
speed and heightens vigilance at the same time.

On some road sections it is easy to choose the
right solution since traditional cycle tracks offer
cyclists both safety and security. To a lesser extent
this also applies to cycle lanes, which all in all are
better than cycling in mixed traffic.

When the task is to encourage cycling in an
area with few cyclists, it is sometimes worth
considering which is better: many kilometers
of cycle lane or a few kilometers of cycle track.
If cycle lanes are installed initially they must
have full cycle track width so they can later be
upgraded to a cycle track. The cycle lane can
function as well as a cycle track if cars are parked
along the edge. Cycle lanes and parking spaces
must not be too narrow if the solution is to
function properly.

When cyclists have to share an area with many
cars and where speeds are high it is crucial that
cyclists have enough space. For example, the
inner lane on a heavily trafficked street without
a cycle track should be wider than normal to
prevent cyclists from being squeezed.

In Denmark “30 km scooters” may be used

on cycle tracks. Although the scooter modal

split has dropped significantly in cities, mopeds
should preferably (in contrast to the present legal
situation) use the carriageway in order for cyclists
to feel more secure. This would also improve
cyclist safety, although it is not clear what it
would mean for scooter safety. A new category
on the cycle tracks is the e-bike (up to 25 km/h),
which is legally considered a bicycle in Denmark.

PLANNING THE CYCLING INFRASTRUCTURE

Cycle track capacity issues can be addressed

by widened cycle tracks on the sections of the
network where there isn’t enough room. The
blue cycle crossing shows the former cycle track
width. Dr. Louises Bridge, Copenhagen.

TRAVEL SPEED AND COMFORT

Travel speed from point A to point B plays an
important role for the individual cyclist and also
for cycling’s competitiveness in relation to other
transport modes. Travel speeds can be improved
by removing detours, e.g. by allowing contra-
flow cycling (reduced “detour factor”) and
providing better passability, e.g. pre-green for
cyclists at intersections.

Although cycle tracks may mean that cyclists

ride somewhat slower (perhaps because they

feel more secure than in mixed traffic) cycle
tracks on road sections generally provide good
passability since there are no parked cars in the
way. Cycle tracks can be so narrow, however, that
overtaking is difficult. In some cases cycle tracks
cannot accommodate the growing number of
cyclists, causing definite capacity issues. Generally
speaking, cycle tracks that make overtaking
difficult should be discouraged as they give rise to
dangerous situations and a high level of insecurity
since some cyclists prefer riding fast while others
ride slowly.

Cyclists should not experience unnecessary delays
in intersections; as a minimum they should be
given priority on equal footing with car and bus

Narrow cycle track — “the art of the possible”, Aalborg.
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traffic and should even be given preferential
treatment in some areas. This can be done by
coordinating the existing traffic signals on the
basis of average cycle travel speeds (20 km/h in
Copenhagen). Even without a green wave it is
essential to give serious consideration to cyclists
when planning the individual intersection’s design
since this plays a major role for cyclist passability.

Heavy headwinds reduce cycling speeds. On
some sections passability and comfort can be
increased by wind breaks such as trees or shrubs.
Canopies, trees, etc. can be used to create shelter
from rain squalls.

Stops, half-stops, road incline and elevation, and
uneven road surfaces mean that cyclists expend
more energy, which reduces speed. This has a
negative impact on cycling’s competitiveness 8.8.
and may mean that fewer people cycle. Add to
this, delays, which at a signalized intersection
may last 40 seconds depending on the timing
interval. Measures that increase passability on
the other hand, (e.g. pre-green for cyclists), few
stops (e.g. allowing cyclists to “go straight on
red” through the top of the T in a T-intersection)
make cyclists feel they are advancing faster than
other traffic.

Comfort is essential. A smooth, even road and
track surface means that a cyclist can maintain
speed without constantly having to keep an eye
out for unevennesses. This increases comfort
and passability as well as enabling the cyclist to

observe other road users and attractions along
the route.

Basically there must never be potholes on the
cycle track, and when they do arise they must
be addressed immediately for reasons of cyclist
safety and to avert compensation claims against
the local authority. Furthermore, uneven surfaces
signal to cyclists that nobody cares about them.
Traffic engineers are used to considering road
surface service life (often 15-20 years), but to
maintain a satisfactory comfort level it may

be necessary to apply a powdered asphalt
treatment at an interval of perhaps 10 years. The
appropriate time interval should be determined
by road surface measurements in relation to
bicycle traffic volumes, or some other systematic
approach.

Cycle tracks and routes should be kept open

in winter to at least the same extent as traffic
lanes in the interests of cyclist safety, security and
comfort. Prioritization of the primary sections

to be gritted, salted and cleared can be based

on the number of cyclists benefited. Another
option is to define a primary cycle path network
hierarchy with a higher priority than the rest.

SEGREGATION VS.
INTEGRATION

The general speed limit in Denmark is 50 km/h
within city limits and 80 km/h outside urban
areas, not counting motorways, etc. This means
that at both levels cyclists should have their own
circulation areas on major city streets and on
primary roads for reasons of road safety alone.

30 km/h speed zone in Odense where school children can cycle safely.

S 0752 1311
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Many cyclists on heavily trafficked roads feel
insecure. This is often due to heavy motor traffic,
high speeds and not enough space, all of which
are excellent reasons for establishing cycle tracks.
Cycle track design and maintenance should
always be of such a standard that cyclists never
choose to ride on the carriageway instead.

Mixed traffic is acceptable on secondary country
roads where there are few cars. Furthermore, it's
often unnecessary to segregate cyclists and cars
on minor roads in urban areas.

In cities, motor vehicle traffic can be concentrated
along fewer roads within a general road network,
along which cycle tracks should be established.
Roads not used by through-motor traffic can be
closed off to motor traffic or calmed, thereby
allowing them to serve as direct, secure cycle
routes with few cars.

Cyclist visibility in traffic is a prerequisite for road
safety. Parked cars, verge vegetation, bends in
the road, planting, noise barriers, etc. can make
it difficult for cyclists to view the road and make
cyclists less visible. Accidents between cars and
bicycles primarily occur in intersections so extra
efforts should be made at intersections to ensure
that cyclists are visible.

Areas between major traffic arteries, where
bicycles and cars are not segregated, are

often designated as slow-speed zones with a
lower speed limit than the general 50 km/h.

An appropriate speed for motor traffic is 30
km/h as in the slow-speed zones in Odense.
Unfortunately, the police in other areas will only
accept 40 km/h in such zones. The signed speed
limit indicates the desired speed, but what really
counts when pedestrians and probably cyclists as
well are injured in accidents is the actual speed.
At 40 km/h an accident will have far greater
consequences than at 30 km/h. 8.9

The figure at right shows cycling solutions in
relation to motor traffic volume and speed. Road
safety is a priority and segregation between
motor traffic and cars is enhanced to make
cyclists feel more secure. Cheaper principles are
of course an option but would mean a lower
level of cycle service. Some of the studies upon
which the example is based are described in this
publication. However, some of the assumptions
needed to draw the figure are not fully
documented.

A defect of this figure is that the number of
cyclists is not included. Cross traffic volumes (for
all types of traffic) and the distance between
intersections are also important. On-road

PLANNING THE CYCLING INFRASTRUCTURE

This closed road in Malmé is open to cyclists. Cars are removed, not bikes.

12000

10000

BOOO -

6000

4000

Cars per 24 hour period

i?

=]

o 10 20
Desired speed (km/h)

Cycle lane

Cycle track
with verge

Shoulder/
kerb lanc
(parking
allowed)

50 60 70 &0

53



PLANNING THE CYCLING INFRASTRUCTURE

segregation becomes less attractive the greater
the volume of cross traffic and the shorter the
distance between crossing points.

CYCLISTS VS. PEDESTRIANS

The Danish planning tradition considers cycling to
be an independent transport mode with the same
right to its own area as pedestrians. Generally
speaking segregating bicycle from pedestrian
traffic is an excellent principle. However, this can
result in an undesirable fear of contact in areas
where it is acceptable (or even desirable) to allow
the two transport modes to share the same area.
The need to place responsibility in the case of
accidents means that the police often require that
cyclists and pedestrians should be segregated;
under present regulations the police must
approve all municipal traffic projects and thereby
in practice have the power of veto.

Only in areas where there are very few cyclists
and walkers, such as recreational paths, is it
generally accepted that the two road user
groups can manage to share an area. However,
pedestrians and cyclists may share space in busier
areas such as urban pedestrianized zones, at
certain times of the day if necessary; pedestrians
should always have priority.

Traffic restricted streets inspired by the Dutch
“woonerf” in Denmark became "opholds-og
legeomrader” (living streets/home zones) i.e. a
residential area where pedestrians and cyclists
have priority, which was an early example of an
integrated solution. This entailed a specific set

of rules ensuring that speeds did not exceed 15
km /h.; it was later supplemented by “stilleveje”
(traffic calmed streets), where the speed limit

is 30 km/h. Most recently Denmark introduced
the concept of slow-speed zones (30-40 km/h)
making it possible to introduce lower speed limits
than usual in large urban areas; this requires
fewer physical modifications than traffic calming,
for example.

LEGAL OR ILLEGAL?

Public squares are an example of how
cyclists’ need to pass across an area is
completely neglected so they cut across
illegally. Cyclists should be able to bike
legally, however. A planning author-
ity cannot accept a traffic solution that
doesn’t meet cyclists’ needs because

“they bike illegally anyway"”. Cyclists’
reactions to a planned traffic solution
need to be carefully analyzed (will they
react legally or illegally?) in order to
adjust the solution so that more people
are encouraged to cycle legally.

COLLECTION OF CYCLE CONCEPTS 2012

Vestergade in Odense has small speed humps and over 5,000 cyclists over a 24 hour period. Odense
allows cycling from 9 pm - 9 am throughout the entire pedestrianized zone.

The concept of “shared space”, which like traffic
restricted streets was inspired by Holland, applies
the principle of integration to the deregulation
of even primary roads and intersections based on
esthetic principles, the desire to create beautiful
solutions. For example, areas are built up with
uniform surfaces and traffic lights are removed
forcing road users to “negotiate” their way
through traffic. This requires nerves of steel for all
the road users involved and does not encourage
children and the elderly to cycle, although
experienced cyclists may perhaps be able to
handle the consciously chaotic traffic situation.
Shared space is discussed in a report by the
Danish Road Directorate. 8.10

It is likely that the vision impaired will fight shared
space solutions. This may lead to complications in
basing a cycling project on such principles.

GOOD PLANNING ATTRACTS
CYCLISTS

Cities where bicycle traffic has increased have
this in common: they have established a cohesive
cycling infrastructure with a high level of cyclist
service (security, passability and comfort).

New cyclists can be drawn from public transport
or automobile traffic. The journeys that are

the easiest to influence are commuter trips. A
DTU (Danish Technical University) report 8.11

Cyclists in Kristiansand, Norway, are handed a cash compensation for cycling (NOK 10).
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concludes that automobile traffic on short THE WHIP, THE CARROT AND THE TAMBOURINES

journeys can theoretically be reduced by 39%. THE WHIP can consist of motor vehicle parking restrictions and fees, regulation of the

Leisure traffic will be affected very little, 6-7%, number of cars that may enter the central urban areas and toll rings, road pricing,

while, surprisingly, shopping traffic by car can be congestion charges, etc.

reduced by 13%. There is thus a great potential Traffic signals make it possible to control the number of vehicles entering the city to a

for moving car journeys over to cycling (and certain extent. In Copenhagen the signals are regulated so that traffic queues occur on

walking). The willingness to change transport the motorway towards the city rather than within the city itself.

mode can be further supported by promotional Paid parking and other regulations such as few spaces and high parking rates are

campaigns such as “inga I6liga bilresor” (no used in many large cities as a means to manage traffic, particularly when it comes to

absurd car journeys), a campaign carried out by reducing traffic in the city centre. New parking spaces requiring fees or higher rates

the Swedish city of Malmé. are, however, subject to Danish government restrictions based on the idea that the
local authorities should not use paid parking as a source of revenue. This means that

The traditional philosophy underlying a cohesive such income is deducted from government subsidies. As of 2011 it is not clear whether

cycling infrastructure is that cycling should sucr\ funds may be used wholly or in part to establish parking facilities in construction

be boosted by giving cyclists a better offer s

(the carrot), whereas there has been general At the time of writing local authorities don’t have the power to introduce road pricing,

reluctance to create restrictions on motor traffic congestion charges, or toll rings, according to Danish legislation. However several Dan-

(the whip). In addition cycling can be marketed ish cities are interested in introducing congestion charges if it becomes possible. The
city of Copenhagen and a number of surrounding suburbs have agreed on a concrete
GPS based road pricing proposal. It is difficult to say what effect this will have on
bicycle traffic since this would partly depend on public transport rates and options.
Lessons can be learned about road pricing and toll rings from Kristianssand, Stockholm
and London. In addition to the question of whether such measures are actually effec-
tive in reducing motor traffic and promoting alternative transport forms, the question

in various ways (the tambourines). The Odense
national cycle city campaign put a great deal
of effort into marketing, changing attitudes to
cycling, etc. 8.13

The Danish cycling tradition means that there are of the right to dispose of the revenues and their use is also at issue. In Kristiansand
often so many cyclists on the road that motorists some of the revenue is used to improve the cycling infrastructure in 6 municipalities in
are always prepared for a potential conflict the region.

between cars and bikes over a large area, such THE CARROT when it's a question of encouraging more people to cycle is a cohesive,

as an entire city or even country. The concept of high-standard cycling infrastructure. It is also important to be able to integrate cycling
“critical mass” is relevant here. The mechanism with public transport since this can improve the competitive edge of both in relation to

is that drivers watch out for cyclists and possible the car.

conflicts. When the critical mass of bicycle traffic THE TAMBOURINES consist of promotional campaigns, for example, which are dis-

has been reached the accident trend is positive; cussed in a separate chapter.

Comparison of 47 Danish cities
— the more people cycle, the safer the cyclist. 8.19
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i.e. more cyclists mean fewer accidents 8.15. This
is in sharp contrast to the situation in many areas
abroad, which start out with very few cyclists. In

this case more cyclists will typically result in more
accidents — and more negative headlines.

It is probable that high bicycle traffic volume
activates another mechanism, as is now the
case in parts of central Copenhagen and a few
other cycle cities: Here cycling seems to be the
dominating factor in the traffic scene, defining
the traffic flow.

It has gradually become a recognized principle
in Danish traffic planning that cars in residential
and central urban areas should make a detour
whereas cyclists get the direct route. This has
been challenged in several instances, however,
and the local authorities must stand firm when
dealing with project developers and others.

In recent years in major Danish cities there has
been the will to give preferential treatment to
cycling solutions at the expense of motor traffic.
In small cities the traditionally high priority given
to motor traffic is more pronounced due to the
greater modal split of motorized traffic and the
more positive attitude to cars; bicycle planners in
these areas need to use the carrot principle more
extensively.

On shopping streets there is often an interest

in avoiding through-vehicular traffic, but also in
retaining at least some car parking facilities. Since
experience clearly shows that cyclists cannot

be moved from shopping streets/main traffic
arteries to back streets, planners should focus

on providing good cycling facilities on shopping
streets even when this is at the expense of motor
traffic.

There is a temptation to establish cycle tracks
where it would be easy and cheap to do so.
However cycle tracks should only be built where
they are necessary, which is often where it is
difficult and controversial.

The cycling infrastructure should be direct, logical
and convenient, otherwise a number of cyclists
will choose roads that are not planned for bicycle
traffic. At worst they won't bike at all.

The bicycle is a transport mode in competition
with other transport modes. The daily cycle
commute should be able to compete with the
car and public transport. The reasons potential
cyclists choose cycling rather than another
transport mode varies greatly from city to city.
The quality of public transport and the size of the
city (and thereby the length of the journey) are
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“Fahrradsstrassen” in Germany inspired Aarhus to apply to the Danish Road Directorate to initiate a

bicycle street pilot project.

Nerrebrogade in Copenhagen is an example of a radical reorganization of a street area to the benefit
of cyclists, pedestrians and buses (2011). The street is designated in the City Plan of Copenhagen as a
“streggade”, a shopping street with priority to pedestrians, cyclists and buses

significant factors in determining whether the
bicycle is competing primarily with the car or with
public transport.

Good coordination between cycling and public
transport improves the competitive edge of both.
This means that it should be easy to bring a
bicycle onto public transport and there should be
good parking facilities at stations and bus stops.

Traditionally bicycles have been allowed on trains

and to a limited extent on coaches. However,

it appears that bus companies are becoming
increasingly interested in allowing bicycles on
board. In 2011 MOVIA (operating in the Greater
Copenhagen Area) experimented with bicycles
on two bus lines in the capital area and BAT on
Bornholm, where there are many bicycle tourists,
is introducing new buses with space for 5-6
bikes. A cycle space on BAT buses can be booked
online and at bus shelters. 8.16 8.17



Danes cycle primarily because it's convenient

and fast, but increasingly also because daily
cycling is an excellent form of exercise. This
should be reinforced when planning the cycling
infrastructure. The topic has been discussed in
various bicycle accounts. 8.1-8.3. It appears that
particularly residents of cities in western Denmark
focus on the health aspect; in cities in eastern
Denmark (e.g. Copenhagen) there is more focus
on cycling as the fastest transport mode whereas
health plays a secondary role.

By contrast, the fact that cycling is good for
the environment, e.g. reduced CO, emissions
and particle pollution, does not seem to play a
significant role for the individual when asked
why he or she cycles. For the local authorities
of course reduced air pollution levels and better
public health are significant factors.

In order to stay on course and maintain focus it's
a good idea to formulate explicit objectives for
bicycle traffic development. Qualitative objectives,
such as “more cyclists”, are not particularly
binding. Quantitative objectives, such as
Copenhagen’s goal that “50% shall bike to work
and education situated in the city of Copenhagen
by 2015"” 8.18, 8.19, 8.20 are more ambitious.

A distinction should be made between bicycle
and pedestrian traffic so that the goals and
objectives for each traffic mode can be monitored
independently.

PLANNING PRINCIPLES

The cycling infrastructure can be based on
different principles. The existing infrastructure
may well be excellent, but initially it can be a
good idea to leave it out of account for a minute
and examine the available options from a general
point of view based on one or a couple of
general principles.

A city’s current traffic volumes (registered by a
traffic count) is an excellent starting point for
improving cycling facilities for the maximum
number of cyclists within the allocated budget.

The potential for increasing bicycle traffic

is another prioritization parameter, e.g.
employment nodes. There is great potential in
establishing a cycle path near a school, creating
a secure school route and thereby encouraging
children to bike to school rather than be driven
or take the bus. On roads without cycle tracks,
prioritization can be based on estimates of the
number of potential cyclists. However, this is a
more complex process than basing it on a traffic
count.

PLANNING THE CYCLING INFRASTRUCTURE

It is now allowed to take a bicycle free of charge on the S- trains at all times of the day in the greater
Copenhagen area. This is one way of enabling a car free lifestyle.

Heavily trafficked, high speed roads with few
cyclists should have cycle tracks on safety
grounds alone.

In areas currently without bicycle traffic the sole
basis for prioritization is cycling potential as in the
case of new construction where a large modal
share of cyclists can be anticipated if cycling
facilities are favourable. Bridges can also create
brand new links and attract and/or generate
many new cyclists. In this connection a qualified
guess is highly appropriate.

There is also the question of one- way streets in
city centres or residential areas. A traffic count
of illegal contra-flow cyclists cannot be used to
predict future legal use, for assessment purposes,
however. In some streets legalization of contra-
flow cycling can provide cyclists with a short-cut,
thereby increasing cycling volume substantially.

EXAMPLES OF PLANNING PRINCIPLES

In addition to calculating current and potential
bicycle traffic volume, it is helpful to know the
location of primary destinations and how they
can be linked. Mapping can be difficult, but
when the focus is destination rather than bicycle
traffic volume it is possible to locate the “missing
links” in the cycling infrastructure and point to
other solutions than traditional cycle tracks along
major roads.

Motor traffic volume, speed and in some cases
cyclist age breakdown can and should influence
the choice between a cycle track, cycle lane

or mixed traffic solution. Principles for a high
standard of intersection design are crucial and
should have top priority.

Since Danish municipalities vary greatly in
terms of size and structure they approach cycle
planning in different ways. Central Copenhagen,

ODENSE has used traffic counts for many years as the basis for prioritization - from the
inside and out. Where would a new cycle track benefit the maximum number of cyclists?

AALBORG formerly used a model developed by the county authorities to establish:
potential school route cyclists; a factor indicating which cyclist groups (commuters, recre-

ational) are benefitted; funding (to create a balance between city and country)

COPENHAGEN uses 5 “cycling criteria” in its cycle track prioritization plan: many cyclists;
accidents; insecurity; network cohesion; contra-flow cycling. Other considerations are
coordination with other urban projects and whether the cycling infrastructure can be

established “simply and cheaply”.
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Frederikshavn and Albertslund have been selected
as examples. In urban areas an appropriate
cycling infrastructure mesh size is 4-500m.
Superimposing the infrastructure network onto
the plan makes it possible to assess whether the
network is sufficiently fine-meshed.

In rural areas planning must take into account
daily traffic, including commuting, cycling to

CYCLE PLANNING IN FREDERIKSHAVN
The municipality of Frederikshavn has
drawn up a cycle policy 8.21 containing 7
focus areas, one of which includes plans
for expanding the cycle track network

in the three main cities (Skagen, Saeby
and Frederikshavn). Cycle tracks are
being planned for daily urban cycling,
school routes in the countryside, and
recreational purposes. To accommodate
Skagen’s many tourists, for example, a
cycle track has been established all the
way from Frederikshavn to Skagen. The
municipality is currently (2011) investigat-
ing opportunities for developing luggage
transport for leisure cyclists and a “very
bicycle friendly” label for accommoda-
tion. The cycle policy was drawn up in
connection with the project Nordic Cycle
Cities 8.22, funded by the EU Regional
Development Fund.

Solitions for cyllists in the

Cycling solutions in Central Copenhagen Planned “cycle link ups” in central Copenhagen, an element
of municipal cycle planning. A ring around the historic city centre, and cross links through a number
of one way streets will be made two-way for bicycle traffic. The idea is that such a simple structure will
gradually be stored as a map in the cyclist’s memory.

Frederikshavn Municipality’s plan for expanding the cycle track network in the three main cities (Skagen, Seeby and Frederikshavn) and in open country. The
first map shows existing paths in rural areas, the second shows plans for expanding the cycle network in the city of Frederikshavn.

COLLECTION OF CYCLE CONCEPTS 2012

Legend # Dyl
Cycle track

s Cycle lane Legend
Two-way cycle track o Pty Cycle track
T Cyclelane
Two-way cydle track
Marked shoulder lane
Other cycle track links Segregated off-road cycle path
Other cycle track links

Marked shoulder lane

Segregated off-road cycle path
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CYCLE LINKS IN ALBERTSLUND ARE PLANNED ON THE BASIS OF THE countryside needs to take account of the entire
FOLLOWING PRINCIPLES: surrounding area, the public transport structure

1. Retention of the differentiated traffic system should be a priority of municipal and the registered accident rate.
plans and projects.

A network of commuter paths should be installed ensuring high passability within When it comes to Sunday and holiday cycling it

and across the municipal boundary. is vital to link planned urban infrastructure with

Plans for establishing the missing cycle links in order to create cycle path cohesion cycle tracks along the highways and existing

should be drawn up with a special focus on:
a. Commuter paths

b. The area around Albertslund Centre areas, beaches, etc. are the primary attraction,

¢.  Municipal commercial areas holiday cyclists in particular need to pass through
cities to shop but also for the sake of variety.

and planned cycle routes, including paths with
their own segregated layout. Although natural

When traffic terminals are established (light rail station, greater capacity bus stops,

etc.) cycle tracks should be established that link up with the municipal cycle net-
work. hostels and inns should be accessible without

Accommodation facilities such as camping areas,

Municipal local plans, site development, etc. should ensure access to the municipal having to cycle the last 5 km in the dark down a

cycle network whenever possible country road with fast moving traffic.

Wherever motor vehicle traffic is allowed on the primary cycle network it should be

In rural areas it's a good idea to initially plan dail
restricted to the greatest possible extent. 9 yPp y

cycling and recreational cycling separately. The
The municipal authorities should enter into and support strategic efforts to improve

national and regional cycle routes.

first phase of recreational cycle planning is to
identify desirable corridors or routes. The next
step is to take a look at existing routes, such as

the national cycle routes, a path along a stream
or a disused railway. The final phase is to identify

school, etc., as well as Sunday and holiday less appropriate as a planning tool since the options for convergence or coordination. These
cycling. Since traffic volumes in the countryside figures are too small and the chance of random are most likely to occur near cities and in the
are much lower than in cities, traffic counts are variation too great. Destination mapping in the transition between city and countryside. 8.6

Albertslund municipal cycle path plan

CYCLE PLANNING IN ALBERTSLUND

Albertslund was designed according to the principle of traffic
differentiation. Albertslund Syd is a large differentiated resi-
dential area, which was traffic calmed around 1980, opening
some of the roads to bicycle traffic. 8.24. Albertslund commer-
cial zones are not differentiated, unlike the residential areas.
The local authority is working on improving bicycle com-
muting facilities that will link cycle tracks along the primary
roads with the existing network of separate paths and a new
network of bicycle superhighways.

Albertslund municipal cycle strategy of 2009 8.25 aims at im-
proving cycling facilities in Albertslund in order to encourage
citizens and employees to cycle rather than drive. The stated
objective is to increase bicycle traffic in the community by 10%
from 2009-2012. This would reduce CO2 emissions and benefit
the environment while improving public health. The strategy
also aims at improving passability, access and security. Better
road safety is a municipal priority, concentrating on paths and
roads outside the segregated path system.

The aim of the cycle network plans is to ensure that the
network covers the entire municipal area, creating cycle access
from residential areas to all urban functions, including employ-
ment centres, institutions and shopping. The plans should
further ensure access to municipal recreational areas as well as
attractive links to the surrounding communities.

Missing links

Primary path

====_ Planned primary path
Local path
Recreational path
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Friluftsradet, the Danish Outdoor Council, has
issued a publication providing inspiration for the
planning and administration of cycle paths in the
great outdoors. 8.23

Cycle tracks along heavily trafficked roads in
cities and in the countryside are often perceived
as more logical and easier to navigate than
segregated, off-road tracks and routes along local
roads. This applies particularly to new cyclists
who are either former motorists or newcomers

to the area. Confusing changes of direction on
the cycle route can disorient the cyclist; distinctive
geographic features in the area can serve as
landmarks and help cyclists find their way.

A uniform design over a long stretch is an
essential component of cycle route planning.
Clear signage, however, can make otherwise
disconnected cycle infrastructure elements more
coherent. Some cities have chosen to mark
special routes with road studs, or mark road
plates with cycle symbols, etc. as a supplement to
normal cycle path signage.

Cycle routes that are clearly visible from the
road, in fact any form of human activity, create
a greater sense of security. When cycle routes
are hidden from other road users, fear of being
attacked is increased while segregated, off-road
tracks are occasionally plagued by fast moving

This Malmé cycle tunnel provides excellent
visibility thereby enhancing cyclist’s sense of
security.

scooters. Segregated off-road tracks are thus
sometimes inappropriate as they create a sense
of insecurity. Good lighting and a feeling of
openness in the construction and planting can
counteract this effect to a certain extent.

DRAWING UP THE PLAN

Before the overall visions and general guidelines
for the municipal cycling infrastructure can
actually be put on paper, the principles discussed
above as well as other planning principles must
be taken into account. Add to this the local
authority’s former policies and the municipal
traffic plans that are currently in effect. Finally,
decisions must be made on integrating the
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existing cycling infrastructure into the plan.

In the 1960s a number of communities were built
around the principle of traffic differentiation, i.e.
one infrastructure for motor vehicles and another
for cyclists and pedestrians. Crossings between
roads and paths were grade separated (usually
tunnels). Such systems offer a high sense of
security in traffic, which means that significantly
more people choose to cycle and children start
cycling at an earlier age than in more traditional
traffic systems. However it appears that there
may be benefits to some softening of the

rigid segregation between road users in traffic
differentiated systems.

Cycle tracks along roads are one of the most
useful types of circulation areas for cyclists. In
addition there are a wide variety of other options,
including safe and secure intersection design.

The existing and planned road hierarchy, i.e.
specifically designated road and cycle path
categories (including the appropriate speed limits
for cars), is absolutely crucial. If there is no basis
for identifying a suitable primary cycle network,
then there is good reason to take another look at
the overall road structure.

A presentation of ideas for a cycling infrastructure
plan includes choice of corridor; the routes are
worked out in greater detail in an actual plan.
Since all cycle journeys ultimately start and finish
with a parked bicycle, bicycle parking is discussed
in a separate chapter.

There are a number of considerations when it
comes to an overall plan and choice of suitable
cyclist circulation areas.

e Road closure and supplementary traffic
calming can make cycle tracks unnecessary.

e A parking garage may create more space on
the cycle tracks by reducing the need for kerb
side parking.

e Alternate-side parking creates a couple of
meters extra for cycling. This may be enough
for a cycle track/lane on one side of the road.
If a few more meters can be found, cycling
facilities can be established on both sides.

e Contra-flow cycling on one way streets can
greatly benefit cyclist passability.

e “Back street solutions” in which cyclists are
directed to cycle in parallel with primary roads
are NOT a good idea, according to all Danish
experience. Good cycling facilities should
primarily be created on major shopping streets;
cyclist issues must be addressed where cyclists
circulate.

e Existing traffic differentiated residential
areas with grade separated crossings (usually

tunnels) can be made more cycle friendly by
allowing cycling on roads and some road level
Crossing.

e Mixed-traffic residential areas between primary
roads with mandatory cycle tracks may be
designated as slow-speed zones (30-40 km/h),
in some areas supplemented with 30 km/h or
even 15 km/h streets.

e Through-roads running through villages can
be traffic calmed according to the Danish
principles of “environmentally friendly
thoroughfares”.

When restructuring and developing urban areas
the priority given to cycling must be decided in
advance. Objectives for the cycling modal split
should be explicitly defined in major projects.
The planned cycling infrastructure should render
it probable that the objective is achievable. It is
absolutely crucial that the infrastructure provides
a link between the existing urban area and

new urban development, and funding for the
necessary infrastructure in the adjacent areas
must be ensured and written into the urban
development project.

In addition to cycling infrastructure requirements,
such factors as road lighting, operations,
maintenance, etc. are vital when it comes to
offering cyclists favourable cycling facilities.

ANCHORING

A “cycle track plan” involves politicians, the
general public, planners, operations personnel,
etc. In the final analysis the plan must be
politically approved and becomes binding for the
local authority in the form of an action plan or by
being written into the municipal plan.

The public must be involved along the way,
organizations as well as the general public, partly
because citizens know a great deal about cyclist
issues and partly to anchor the plan solidly in the
community. Focus groups or workshops can help
identify issues and possible solutions. A bicycle
account in which citizens’ views are clearly voiced
can help create a constructive public debate.
8.1-8.3

Citizens should be involved in the process before
the local authority fully commits to a plan.
Openness is vital when presenting the underlying
principles and prioritization methods to the
public.

Citizen input can be used as an argument for
larger budget allocation and can motivate
stakeholders such as underground cable owners,
operations personnel, etc. to support the plan.
The plan can usefully include infrastructure and



IS THE PLAN COHESIVE?
When an administration draws up a cycling infrastructure plan, often with the as-
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the plan’s timeline. Anticipated co-financing from
other sources can be included. Copenhagen, for

sistance of a consultant, it should be discussed and assessed whether the plan will be
cohesive in practice.

example, operates with a price of DKK 8 million
per 1 km of cycle track (for one side of the road)
whereas elsewhere in the country it might cost
half that. When estimating the price of concrete
construction projects it is necessary to perform
actual price calculations.

Does the cycling infrastructure link residential areas with primary cycling destinations
such as schools, educational institutions and employment centres? Are the routes
direct? Is it easy to get to shops, sports facilities, entertainment venues and traffic ter-
minals? Are the residential locations linked, providing cyclists with shortcuts that make
it faster to bike than drive on local journeys?

When prioritizing different projects, especially in
small municipalities consisting of several equal
communities, an objective prioritization may

be based on an assessment of bicycle traffic
potential, including traffic to school routes,
educational institutions, businesses, and cycle
track network links. Of course there will always
be a certain amount of local politics involved in
the final political prioritization no matter what
method is used.

Has an overall hierarchy been established (formalized or informal) that gives prior-

ity to primary routes rather than side streets and local routes, so that the majority of
cyclists are attracted to primary routes? Is the flow broken by poor lighting, annoying
barriers, too many signal intersections or poor maintenance? Small breaches should be
addressed as quickly as possible since they drive cyclists away. Major “missing links”
should be addressed in the long term.

Does the existing cycling infrastructure live up to the newest construction standards?
If not, a “cycle track inspection” should be carried out with a special focus on inter-
sections. The individual intersection’s design is often characteristic of the period of
its construction and the aim of the inspection is to upgrade the existing design to a

uniform standard. » o
A politically approved priority plan for the

realization of the cycling infrastructure is an
enormous help. It saves many working hours

Does the plan accommodate experienced as well as vulnerable cyclists? A direct but
heavily trafficked road may be acceptable for adult cyclists but not for school children.
School children (and their parents!) need to feel secure and should perhaps have an al-
ternative route to school rather than a major road. Are school route plans coordinated
with the cycling infrastructure plan?

answering citizens’ inquiries.

THE WAYS OF THE STATE
In 2007 the Ministry of Transport published the

Are there recreational options for Sunday cyclists and cycle tourists? They need an ac-
national cycle strategy, "Flere cykler pa sikker vej i

tive experience and service.
staten” (More bicycles, safer roads) 8.26 outlining
If the infrastructure is initially established to a relatively low standard, have provisions
been made for improvements over time, so that, for example, signed routes can be
upgraded to cycle lanes, which in turn can be upgraded to actual cycle tracks?

a number of desirable focus areas for cycling
on state roads. These included: establishing a
new cycling infrastructure, focused maintenance

Is the mesh-size of the urban cycling infrastructure appropriate? In many areas efforts, improved road safety for cyclists, and

400—500 m is sufficient but in areas with many destinations, for example a city
centre, the mesh size should be smaller while in the periphery it should be larger. In
the countryside it is necessary to check whether the proposed infrastructure leads to
primary destinations such as schools, workplaces and services, and that routes leading
to attractive recreational destinations and lodging are secure and clearly signed. Are
enough provisions for supplementary segregated off-road tracks included in the plan?

better planning. The Danish Road Directorate
is drawing up a cycle track plan for state roads
based on 7 priorities.

The cycle strategy did not contain provisions for
new funding, however, apart from the existing
cycling promotion funds. In the transport

Are cycle tracks planned for roads with fast moving traffic? It may be necessary to
construct cycle tracks along such roads for reasons of cyclist safety and health. Perhaps

the speed limit can be reduced until cycle path construction is completed? It is crucial for planner to be well acquainted

with the project area. This is done best by

initial inspection by bike. In the picture below
agreement has been reached that the shed
needs to be torn down to establish a cycle link in
QOsterbro in Copenhagen.

should be investigated at the earliest possible
moment. One obvious example is that the funds
received by the road authority from independent
user financed utility companies for reinstating

other facilities such as bicycle parking as well as
operation and maintenance priorities.

The overall structure must be clearly established
municipal roads after underground cable
construction should be coordinated with the cycle
track plan. There can be a 50% price reduction
for establishing a segregated cycle track in
connection with new construction, such as laying

as a great many people are actively involved in
the process of changing road and path systems.
The cycle track network plan is an integral part
of a common understanding and collaboration
within the local administration. However,
planners are not allocated sufficient funding natural gas pipelines, reducing the track price by
half in reality. Of course the rest of the money has

to be raised somehow!

to build up the cycle network alone. The local
authority (the road administration) should require
that all tasks and projects that might be useful
It is useful to estimate construction costs within

in implementing elements of the cycle network
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agreement of 2009, "En gren transport politik "
(A Green Transport Policy),8.27 a DKK 1

billion cycling promotion fund was established
distributed over a few years 8.28. One third

of financing was earmarked for the cycling
infrastructure on state roads and approximately
two thirds for grants and subsidies to cycling
projects initiated by the local authorities,
organizations and businesses.

Implementation of the cycling promotion fund
takes place by means of annual follow-up

traffic agreements based on Road Directorate
recommendations concerning cycle projects on
state roads, and grants to local cycling projects by
application.

INFRASTRUCTURE, ROAD
SECTIONS AND INTERSECTIONS
Although road sections and intersections are
discussed separately below it is essential that they
be seen as a whole. A suitable general standard
should be established, and the types of solutions
chosen should be used consistently whenever
possible on long routes or within a smaller area.

There are a number of available options for road
section and intersection design when planning
the cycling infrastructure.

On major roads the traditional one-way cycle
track on both sides of the road will normally be
the preferred solution. Over almost a century they
have proved their worth and solidity in Danish
traffic planning.

In cities caution is advisable when using two-way
cycle tracks on one side of the road as the main
element of the urban cycling infrastructure since
Danish drivers do not expect cyclists to come
from the “wrong side”. Two-way tracks can be
used in moderation, however, to link the network
if there are no other options available. In the
countryside two-way cycle tracks are often the
most obvious consistent solution.

Cyclists can perfectly well cycle in mixed traffic
with low motor traffic volume and when car
speeds have been reduced by traffic calming. In
other areas segregated, road adjacent or off-road
paths are a good solution; sometimes cycle routes
can be composed of different types of solutions.

The solution chosen for road sections also
determines the intersection treatment to a certain
extent. Danish intersection design is largely
characterized by the fact that “small, soft, flat”
left turns were discontinued several years ago

to keep cyclists from floundering about in the
middle of the intersection. Intersection design
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Shunt in Aalborg improves passability since cyclists needn’t wait for the green signal before turning right.

P

Bus nub (kerb extension) where the waiting area between the cycle track and the bus takes space from
the cross profile. Car traffic — but not cycle traffic — has to wait while the bus stops at the bus stop.

should reinforce the Danish Traffic code principle
that cyclists must keep right and that they have
to proceed to the opposite corner before turning
left.

A number of considerations enter into the choice
of solution: the professional and political level of
ambition, space, funding, etc.

The Danish road standards are an invaluable
support when designing cyclist circulation areas.
The rules regulating the cycling infrastructure are
integrated into the general set of road standards
and regulations. Forming an overview may be
difficult, but all road standards are available on
the Danish Road Directorate’s "Vejregel Portal"
8.29

There are a number of road standards and

regulations that are of special interest to Danish
cycle planners pertaining to: urban traffic areas

In many new cycle cities abroad solutions are
often established merely by painting. Here a
bike box in New York. Occasionally it might be
worthwhile to consider “Quick and dirty” in
Denmark as well.




CYCLE TRACK CAPACITY
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A two-lane cycle track should be at least 2 m wide theoretically; the 2.2 m recommended in the road standards for one-way tracks
works as a two-lane track. A two-lane cycle track has a capacity of 2,000 cyclists/hour according to the road standards from 1943 as well
as more recent versions. Each new lane means an extra 1,500 cyclists. A 3.0 m wide one-way cycle track will be able to accommodate

3,500 cyclists/h.

These calculations do not take into account the rising number of wide or long bicycles. Cycle path capacity studies would be useful to

determine whether large bicycles can be converted into “standard bicycle equivalents” in the same way as lorries and cyclists are con-
verted into passenger car equivalents when calculating motorized traffic;, a cyclist counts as 0.3 passenger cars.

A purely numerical approach to bicycle traffic capacity calculation is not necessarily the only relevant input for determining cycle track
width. “Conversation cycling”, i.e. cycling two abreast with enough space for a third party to pass, might be an argument for a width of
3.0 m on important routes, as promoted by Copenhagen in 2011. Copenhagen’s cycling strategy of 2011 also introduces “fast lanes” on

very wide cycle tracks. 8.20

8.30, planning roads and paths in open country
8.31, signage on cycle routes, equestrian paths
and hiking trails 8.32, and fauna and human
passageways. 8.33.

The road standards that regulate cycling
primarily belong in the category “guidelines”

or “explanatory notes”. This means that actual
infrastructure design is largely determined by the
local authorities. Two-way cycle tracks, however,
have their own “norm”, i.e. the prescribed rules
must be followed.

In recent years several Danish cities have profiled
themselves as cycle cities. When Odense was the
national cycle city the local authorities developed
new infrastructure solutions. For example Odense
allows right turn on red (shunts) in many areas.
Copenhagen aims at becoming the world’s

best cycle city. Aarhus, Aalborg, etc. have also
demonstrated that focused cycling promotion
generates more cyclists.

Cycle cities provide an opportunity for innovation
and higher standards. There will also be a need
for new solutions for which no standards have
yet been formulated. Although road standards
are regularly updated a number of revisions are
necessary before many manifestly sensible cycling
solutions can be implemented.

Options to consider when revising road standards

and regulations:

e Contra-flow cycling in mixed traffic should be
legalized without having to establish contra-
flow cycle track/lanes that often make it
necessary to remove all car parking facilities.

e Bicycle streets should be introduced where cars
have to give way to bicycles.

e Cyclists should be allowed to turn right on
red when this can be done without seriously
inconveniencing other road users.

e Cargo bikes, cycle trailers, etc. should be
integrated into all calculations from cross
profiles to curve radii. This will require a number
of special studies.

A short section of a two-way cycle track and a signalized cyclist crossing makes the Nerrebro cycle

route continuous and cohesive.

S0
-

|

Car bays act as buffers protecting cyclists in the cycle lane. Farimagsgade, Copenhagen.

63
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New cycle tracks along Koktvedvej in
Frederikshavn. The cycle track and pavement
are clearly segregated by a beveled kerb. This
facilitates cleaning and winter maintenance of
cycle tracks and pavements.

Two-way cycle track along Kragholmen in
Frederikshavn. The solution works well as there
are no side roads.

Skagavej, one of the approach roads to Skagen,
has a cycle lane on each side. The financially
challenged municipality of Frederikshavn

chose cycle lanes, which is far better than the
alternative: nothing.
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It is possible to try out new solutions on an
experimental basis to a certain extent. This
requires a dispensation from the Danish Road
Directorate, but they are generally willing.

In Denmark transport planning lies with the
State and the municipal authorities. The police
and the local authority need to agree on new
road projects, and if this proves impossible
appeal can be made to the Ministry of Justice.
The police thus have a good deal of influence
on traffic planning in practice, including cycling
infrastructure design.

ROAD SECTION SOLUTIONS

The traditional Danish cycle track with a kerb
separating cyclists and pedestrians is almost
always placed between the pavement and any
parked cars. This solution can be used in the
great majority of urban situations and is a familiar
element to everyone, so familiar that it is no
longer necessary to mark it with the cycle track
sign. Cycle tracks offer cyclists safety, security and
passability on sections between intersections.
Cyclist satisfaction is doubled on cycle tracks as
compared to cycle lanes. Cycle tracks can increase
bicycle traffic. For example, in Copenhagen, a
bicycle traffic increase of 20% and a motor traffic
drop of 10% are observed when a new cycle
track section is opened. 8.34,8.35,8.36

Communities without much bicycle traffic such
as Frederikshavn can choose relatively narrow,
cheaper solutions such as cycle tracks with
maintenance-friendly segregation of cycle track
and pavement, two-way cycle tracks, and cycle
lanes in urban areas. 8.24

When cycle tracks are installed between the
pavement and the carriageway there is a built-in
conflict between cyclists and bus passengers.
Efforts must be made to ensure that bus
passengers do not descend directly onto the cycle
track. When this is not possible, cyclists must give
way to bus passengers.

Road safety issues involving parked cars are
almost always completely resolved by establishing
cycle tracks provided they are wide enough.
However, some of the cycle track’s comfort and
safety benefits are lost on roads with large,
closely spaced intersections regulated by give-
way rules. Cycle tracks work fine on roads with
signalized intersections and minor side roads
when the right intersection solutions have been
chosen.

Cyclist insecurity even on cycle tracks increases
when car speeds are high. Verge segregation
along the section improves the sense of security.

Less costly solutions such as painted barrier lines
or other tactile or colour surface treatments
which are common abroad, might be used to a
greater extent in Denmark. Less space demanding
and cheaper solutions such as nailed or glued-on
kerb ramps, etc. could also be used.

Two-way cycle tracks along the road should only
be used to a limited extent in urban areas and
only after careful consideration. The problem is
that Danish drivers do not expect cyclists to come
from both sides. However, two-way cycle tracks
can be used in urban areas where there are few
intersecting roads. Special attention should be
paid to managing possible conflicts when the
tracks terminate. Two-way cycle tracks can and
should be used when there is no other way to
create a continuous cycling infrastructure.

Two- way cycle tracks are often the only realistic
solution in the countryside where there are often
few intersecting roads. It will usually be possible
to design intersections where cyclists are clearly
visible. Two- way cycle tracks are considerably
cheaper than cycle tracks on both sides of the
road. Be advised that there are binding road rules
in Denmark for minimum two-way cycle track
width, 2.5 m, and perhaps verge to carriageway

HOW MUCH SPACE IS REQUIRED?

Cycle track width is increasingly be-
coming a practical issue in cycle cities
with growing bicycle traffic volumes
and more and more 3 wheeled cargo
bicycles which may be as wide as 1.25 m
according to official regulations 8.37.

On a 2.5 m two-way cycle track (2.5 m

is the minimum required width for a
two-way cycle track according to the
road standards), two legal cargo bikes
will not be physically able to pass each
other. A width of 3.0-3.5 m can prove
necessary with high cyclist volumes. The
road standards 8.33 need to be adjusted
on this point.

On a one-way cycle track the road stan-
dards guide- line width is 2.2 m, mini-
mum 1.7 m. The minimum width barely
allows two ordinary bicycles to pass
each other and it becomes even more
difficult if one of them is a wide cargo
bike. 2.5 m will often be a suitable stan-
dard in cities with many cyclists, but to
ensure that cargo bikes can pass each
other this should be increased to 3.0 m.
The alternative is that the fastest cyclist
can‘t pass. In cities with less concen-
trated cycling the guideline width of 2.2
m is usually appropriate.




width as well. It should be carefully considered on
which side of the road the two-way cycle track
should be placed. Ownership can be a factor, but
the choice of solution should primarily be based
on the number of intersections and on which
side of the road the primary destinations (e.g.
schools) are located. If crossing the road cannot
be avoided, a traffic island makes it much easier
and more secure for cyclists to cross.

Cycle lanes marked with a 30 cm wide solid
white line and of suitable width can be an
acceptable solution when speeds are 50km/h
and under and traffic volumes are medium. If the
road is wide enough, establishing a cycle lane

is cheap, but when the road has to be widened
cycle lane costs end up being the same as the
costs for a proper cycle track. Cycle lanes improve
cyclists’ sense of security although not to the
same extent as cycle tracks. Cycle lanes are a
good solution on urban roads without shops

and with few intersections. Cycle lanes do not
address the safety issues connected with parked
cars on the cycle lane, but if car bays are clearly
marked outside the cycle lane virtually all cars
will park correctly and serve as an effective buffer
against moving motor traffic.

Cycle lanes can serve as precursors to actual cycle
tracks. If this option is to be kept open, the cycle
lane must be of the same width as the future
cycle track and the same parking restrictions
should apply. It will then be easy to install cycle
tracks when funding is available.

Shoulder lanes ("kantbaner") are primarily used
in the countryside. They resemble cycle lanes but
are usually narrower and cars are allowed to park
on them. Parking can be prevented by signage,
however. In cities with a great deal of through
traffic, traffic calming is often necessary to meet
the needs of the inhabitants and vulnerable road
users. In such areas and on highways with little
motor traffic wide shoulder lanes are often better
than nothing. If the road needs to be widened in
order to establish the shoulder lane, cycle tracks
should be established instead.

In Denmark comparatively few major urban
roads are one-way but on minor roads one-way
traffic is more common. It may prove necessary
to establish contra-flow cycle lanes or cycle
tracks on major one-way roads, which is usually
approved by the Police with no trouble.

When one-way traffic is only signed at a single
point or section, it will often be possible to allow
cycling by merely replacing the “No entry” sign
with the “No motor vehicles” sign. Contra-flow
cycling without a designated cycle lane or track

PLANNING THE CYCLING INFRASTRUCTURE

“The necktie solution” allowing contra-flow cycling on a small street in the historic centre of
Copenhagen. This has the advantage that only the start and the finish need to be marked at
intersections, and car parking need not be removed from the section.

Cycle tracks of varying widths on Gammel Kongevej, Frederiksberg.

will often be quite safe on a small street, but of
course the concrete situation always needs to be
assessed. In some areas of Denmark the police
allow contra-flow cycling without requiring a
designated contra-flow cycle path-signage is
enough, and perhaps pavement markings at
intersections (“neckties”). Elsewhere the police
require a special cycle track/lane even though

the local authority does not consider it necessary.

This means that some projects are simply not
implemented since kerb-side parking may not
be removed without due cause. A revision of the

road standards 8.38 might make it possible to
allow contra-flow cycling in mixed traffic.

In Brussels it was decided to “shift the burden

of proof” and allow contra-flow cycling on all
streets apart from those actively designated

and documented by the road authority as being
unsafe for the purpose. A similar procedure could
be considered in Denmark.

When speeds are slow and motor traffic volumes
low, cyclists can perfectly well circulate in mixed
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When cycle tracks are very narrow, rain water gullies built into the kerb remove rough spots making the

cycle track more bikeable.

traffic. Physical traffic calming is often necessary

to achieve a sufficiently slow speed. There are
specific regulations that apply to “home zones”
or “living streets” (opholds-og legeomrader), (15
km/h), “traffic calmed streets” (stilleveje), (30
km/h) and “slow speed zones” (hastighedszoner),
(30-40 km /h.). The lower the speed, the more
small children can circulate safely and securely,
including cycling toddlers who are “learning by

playing”.

Even when no cycle tracks have been established
there should be room for cyclists. For this reason
the inner lane on Danish streets will often contain
an extra meter to accommodate cyclists. 8.30.
Options for installing a cycle track or lane should
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always be investigated first as this is preferable to
a widened mixed lane.

When drawing up cycling infrastructure plans,
planners should always be sure to include
enough space for the desired cycling solutions.
Sketches should be made on the section cross
profile on the basis of the widths required in
the road standards (including minimum widths).
In addition to cyclists there must be room for
pedestrians, buses, moving motor vehicles

and perhaps parked cars. It will often turn out
that there is not enough space for all of this
within the ideal width. If this is the case the
individual elements can be “filed down” and
the minimum width can even be used for some
elements. Another option is to give priority to
some elements and remove others completely,
for example introduce car parking on only one
side of the road or reduce the number of traffic
lanes from 4 to 2. It is crucial not to end up in a
situation in which cycle tracks are too narrow to
function properly.

Setting the bar high is important, but sometimes
compromises may prove necessary in order to
actualize fundamental cycling improvements.

In the final analysis, the “fight for street space”
is political.

INTERSECTION SOLUTIONS

In recent years a great deal of effort has been
put into improving cyclist safety, security and
passability in intersections. It could be argued
that when cycle tracks are established on road
sections the conflicts are moved to intersections
where they have to be finally confronted. It is
crucial that cyclists are highly visible and that the
intersection design makes them vigilant to other
road users.

There are various options for intersection

solutions depending on whose duty it is to give
way, etc. Duty to give way is often marked by
give way lines, traffic signs, zebra stripes or traffic
signals. Otherwise the usual rule applies, give
way to the right.

In Denmark the so-called 10 meter rule was
introduced a number of years ago, making it
generally illegal for cars to park in the immediate
area of a crossing. This rule provides cyclists with
a better line of sight than in many other countries
where legally parked cars at street corners is not
unusual.

In signalized intersections where there are cycle
tracks or lanes there should be no parking or
waiting closer than 20-30 m from the intersection
in the interests of cyclist visibility. Giving cyclists
space (for example when they are waiting to
turn left towards the opposite corner) is another
recurring principle of intersection solutions. Due
to growing bicycle traffic volume in large cities it
may be necessary to give more space to cyclists
waiting at corners. This is becoming increasingly
necessary as separate turn phases become more
common in Danish cities.

In signalized intersections the stop line for cars
(all traffic lanes) should be set 5 meters back in
relation to the cyclist stop line. Set-back stop lines
make cyclists more visible and reduce the number
of potential conflicts at the start of the green
phase.

A narrow cycle lane leading up to the
intersection, in contrast to a shortened cycle
track, means that cyclists need not merge with
motor traffic, and cyclists are able to enter the
intersection before cars at the start of the green
phase.

The cycle track or cycle lane should lead up to
the stop line and continue as a blue cycle cycle
crossing (blue thermoplastic) or, less visibly, as
one of the various types of so-called international
cycle crossing. International cycle crossing designs
used in Denmark are indicated by one or two 30
c¢m wide dashed white line and cycle symbols.

Blue cycle crossings are a safe, secure solution
that especially benefits children and other
vulnerable cyclists who cycle slowly and easily
feel insecure. Research shows that the number
of blue cycle crossings through an intersection
should be limited to one as more than one blue
cycle crossing can have a negative impact on
road safety, according to a major road safety
study. 8.38 In other words 4 blue cycle crossings
through an intersection is not a good idea.
Copenhagen, however, is beginning to establish
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up to two blue cycle crossings in intersections.
This is done only after giving close consideration
to road safety issues and careful prioritization of
which directions are most in need of blue cycle
Crossings.

If the road goes downhill cyclists ride faster
than usual. This is one of the few cases where
the cycle track should be shortened so that
cyclists and motorists merge. If the cycle track is
shortened the right-turn lane must be at least 4
m wide to make merging possible.

Cyclists experience shortened cycle tracks as
insecure. Shortened cycle tracks were formerly in
common use since it's a safe design and leaves

space for turning cars. The idea that the solution

S

Blue cycle crossing, and international cycle crossing of the “one quarter type” indicated by a white
dashed line on the cyclists’ left. Enghavevej/Vesterbrogade, Copenhagen.

- - i

is acceptable in certain situations cannot be
dismissed, but it is not a solution that makes
cyclists feel more secure or that will attract more
cyclists. One might consider continuing some of
the shortened cycle tracks that are to be found in
Danish cities as a narrow cycle lane leading into
the intersection combined with set-back stop
lines for cars.

Bike boxes are established in many cities abroad
but do not fit in well with the mandatory wide
Danish left turn. Lorry drivers cannot necessarily
see a cyclist waiting in a bike box. One might
consider a pilot project testing bike boxes as a
continuation of the bicycle lane since possibly

a cluster of cyclists can be moved through the
intersection faster than a long queue of cyclists,
thereby enabling drivers to turn right before the

next red.
Internal road safety considerations in the City of Copenhagen tend toward using up to 2 blue cycle It should also be considered whether provisions
crossings per intersection, based on a concrete assessment of the individual situation. Tagensvej. can be made for cyclists to turn right on red,

- possibly by means of a “shunt”. Experience from
; Odense shows that this results in a high level of
cyclist satisfaction and no change in road safety
levels. 8.16 It must be determined in advance
whether there is enough space for the shunt,
and appropriate pedestrian facilities must be

provided.

The local authorities in Copenhagen are at

the time of writing discussing with the police
whether signage can be established in selected
intersections allowing cyclists to turn right on

red. At T-intersections it is already allowed to

“go straight on red” through the top of the T
since pedestrians can cross the track at the non-
regulated pedestrian crossings where cyclists have
the give-way duty.

On small side roads in urban areas a continuous
cycle track allowing cyclists to cross the pavement

When the cycle track incline means that cyclists ride faster than normal the cycle track is shortened in
the interests of cyclist safety. Knippelsbro bridge, Copenhagen. without dismounting is a safe, secure and
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Traffic calmed roundabout with tarmacked cycle lane all the way around. Halmtorvet, Copenhagen.

Abuen. A bridge was the only feasible solution here as the alternative was a traffic signal which would
significantly reduce motor vehicle capacity on this approach road. An underpass was not an option
either since a stream runs under the road. The bridge links the municipalities of Copenhagen and

Frederiksberg.

comfortable solution for cyclists.

On large urban side roads and on highways

the cycle track should be dropped. Cycle tracks
and lanes may be continued as a cycle crossing
marked through the intersection. Blue marking
can be used if the marking needs to be especially
clear.

Small roundabouts and mini-roundabouts can
occasionally serve as traffic calming measures.
Cars leaving the roundabout have to give way
to cyclists continuing through the roundabout.
Drivers may perceive this as going straight,
which is dangerous and insecure for cyclists
continuing left in the roundabout. When there
are many cyclists the motor traffic capacity of a
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small roundabout is lower than in a signalized
intersection.

Bicycle traffic management in large roundabouts,

Barriers are replaced by speed humps in Aarhus.

which are common in rural areas, requires special
consideration. Solutions at road level or two-way
tracks combined with tunnels are both options.

A set-back, give-way cycle track may enhance
safety. On one-way cycle tracks in rural areas it
has been found that set- back, give-way crossings
have produced favourable results.

Cycle bridges and tunnels are used when there
is a large volume of motor traffic and/or fast
moving motor traffic. Ramps have to live up to
the incline regulations prescribed by the road
standards and are thus quite long. This applies
especially to overpass elevation which has to be
fairly high to allow for sufficient headroom for
the motor traffic below. Access to tunnels should
be wide and it's important that the tunnel is
perceived as “open”. Good lighting and perhaps
openings to the sky are important elements.
Malmé and Odense have put a great deal of
effort into designing secure tunnels.

When roads are fairly large, traffic islands in
middle of the crossing between the road and

a segregated cycle track are useful in making it
easier for cyclists to cross the road. If there is a
great deal of motor traffic it may be necessary to
signalize the crossing.

It is often useful to regulate crossings between
cycle paths by the duty to give way to the right.
Give-way regulations are particularly indicated
when the line of sight is poor, combined with
other measures if possible. All road users must
understand well in advance who has to give way.

Placing barriers at the cycle path entrance and
exit should be used only as a last resort, in fact it
is barely acceptable, partly because cargo bikes
can rarely pass through barriers. If barriers are
used, the distance between them must be wide
enough to make it possible to cycle through
slowly. Rumble strips or speed humps can be
necessary, especially if there is a considerable
amount of scooter traffic. The road standard line
of sight requirements are mandatory.

In intersections as on road sections pilot projects




ROAD SAFETYAUDIT CHECKLIST EDITED WITH A FOCUS ON CYCLING FACILITIES 8.39

Has the placement of left-turning cyclists in intersections been taken into account?

Does the signal timing sufficiently take cyclists into account (intersection clearance times in

head winds and up-hill, and whether the cyclist can cross the intersection in one stage)?

Is there a need for special cycle phases (max. waiting times; pre-green for right turning cars

should generally be avoided; can cyclists wholly or in part be exempt from signalization, for
example on right turns)?

Is the placement of detectors when the cyclist approaches the intersection suitable and suf-

ficient?

Is coordination with other nearby signals suitable?
Is the selected type of intersection suitable and have (blue) cycle crossings been considered

for road level intersections?

Is the road user’s route through the crossing clear in all directions and for all manoeuvers?
Are traffic islands wide enough for waiting cyclists?

Are there gully grates or other surface obstacles on the cycle route?

Will drivers of motor vehicles realize that they are crossing a two-way cycle track?

Is there a need for barriers or speed humps on the track to make give-way rules clear? (bar-
riers, etc. may pose a collision danger for cyclists).

Are there safe waiting and boarding and deboarding areas for bus passengers? Are the
waiting areas wide enough? They should be min. 1.5 m wide and clearly marked as not

belonging to the cycle track.

Is there a need for special measures to point out give-way rules between passengers and
cyclists, such as raised areas, special surface colours, rumble strips?

Is the road surface in satisfactory condition at crossings and on the adjacent cycle paths?
Are there special requirements when mopeds are allowed on paths, such as traffic calming

for mopeds?

Is there a need for extra segregation between the cycle track and parked cars when open-

ing car doors?

Two-way cycle tracks along roads should be avoided if there are more than very few side

roads/private driveways.

can be carried out reducing the width of the
individual elements or giving priority to one of
the elements. Allowing the cycle track, or at least
a narrow cycle lane, to lead all the way up to

the intersection, is desirable. Parked cars do not
take up space in the intersection, but right-turn
and left-turn lanes for motor traffic are highly
space demanding. One might consider dropping
a left-turn lane for motor traffic in order to make
room for something else, but of course the safety
impact must first be assessed.

When a concrete design proposal, of an
intersection for example, is on the table the next
step is to cycle through it mentally, preferably

in dialogue with a colleague, to assess whether
it will actually work for cyclists and other road
users.

ROAD SAFETY AUDITS VS.
SERVICE LEVELS

Cycle projects will often be assessed in a

road safety audit 8.39 to ensure an impartial
assessment of the project’s anticipated safety
impact and to point out and study possible safety
issues. The work is done by specially educated
road safety auditors.

Road safety audits can be carried out at different
times throughout the planning process, from the

sketch project to the completed construction.
Some administrations choose to perform an audit
when the complete project plan has been drawn
up, whereas others may benefit more from an
assessment of a sketch project.

Ideally a project should promote cycling and be
safe, secure and passable at the same time. Road
safety audits focus solely on safety and do not
include any other factors that may influence the
design of cyclist circulation areas. It is not easy to
oppose a road safety audit recommendation, but
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sometimes it can be the right thing to do, based
on overall considerations.

Hitherto, a suitable instrument for evaluating
security and passability has not been available.
As a supplement to road safety audits the road
standards’ new instruments for measuring
perceived service levels can calculate the level of
cyclist satisfaction for the individual road section
and intersection as well as for a larger network.
8.40. The instruments are based on a relatively
small amount of data concerning road design,
surroundings, and traffic. The primary cyclist
parameter, “satisfaction”, is closely linked to
security and passability. Service level instruments
can be used to identify the least satisfactory
intersections and road sections or to calculate
the impact of a given renovation on cyclist
satisfaction. The instruments can also be used
to optimize a renovation’s service level so as to
maximize road user satisfaction for the money.

MATERIALS, CONSTRUCTION
AND AESTHETICS

If city streets are not merely to serve as traffic
arteries, but should also be beautiful and
attractive places for citizens to enjoy, the traffic
situation must be considered as a whole;
architects, engineers and landscape gardeners
must collaborate and gain insight into each
other’s fields. 8.41

Road surfaces are often up for discussion when
squares and other urban spaces are being
renovated. Design considerations may require a
uniform road surface whereas traffic engineers
tend to prefer varying surfaces indicating the
different traffic functions.

As a general rule asphalt is the most suitable
material for cycle track surfaces and is therefore
standard on Danish cycle tracks. Asphalt offers

Cycle lane, “enhanced” by cycle track installation on some sections. Pile Allé, Frederiksberg
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"ENHANCED"” CYCLE LANES AND THE LIKE
It is not always possible to establish the best solution, which in a Danish context is the
classical Danish cycle track. The local authorities address this in different ways:

¢ FREDERIKSBERG has installed a number of cycle lanes boosted by individual measures

such as traffic islands and the like.

e COPENHAGEN uses the “enhanced cycle lane” model when cycle infrastructure funding
is limited. Cycle lanes are installed as this is a less costly procedure provided the kerb
need not be moved. The cycle lanes are enhanced in certain areas by establishing a
traditional cycle track (for example at bus stops, where they are compulsory).

e AALBORG has established a long cycle lane section on Hadsundvej. When side roads
are closely spaced proper cycle track crossings replace the cycle lanes.

a smooth, even surface and can be repaired as a
matter of routine. Powdered asphalt is produced
by mixing hot soft bitumen and crushed stones.
Powdered asphalt is well suited as the wearing
course for cycle tracks and normally has a
technical service life of 15-20 years, although it
may only remain acceptably even for 10 years.
Powedered asphalt’s excellent surface makes

it easy and pleasant for cycling, provides good
friction, and is available in many colours. Asphalt
should always be applied mechanically.

Gravel should not be used on cycle paths
although it may be used when the path doesn’t
need to be bikeable when there’s snow.
Recreational paths can be laid out with stone
dust which is well suited for cycling. A newer
type of gravel is “castle gravel” (and similar
terms) which provides a good surface for cycling.
Another advantage to this material is that it can
be laid at one go and also serves as the bearing
layer. Gravel surfaces cannot be swept or snow
cleared.

A road surface treatment is the cheapest fixed
surface. It bears a certain similarity to gravel and
may be a compromise option in natural areas
where there is a reluctance to use asphalt.

Surface quality is perceived differently by

each road user group. Cyclists’ field of vision

is naturally directed downwards and cyclists’
experience of street space is largely dependent on
surface quality.

Granite paving slabs and paving stones in general
can be used to indicate a pedestrian area. Paving
slabs over a large area tend to become uneven
with time. Paving stones and sett paving make
for a more uneven surface than asphalt but are
becoming somewhat more acceptable if they

are sawn (for evenness) and jet burnt (for better
friction). Slabs, paving stones, and the like should
not be used on cycle tracks and only to a very
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limited extent at squares, etc., primarily in the
shape of bands to focus attention, for example.
Cycling areas in pedestrianized zones can be
segregated from the pedestrian areas by a 3

c¢m high border. Cyclists must be able to cross
squares, and other spaces legally, otherwise they
will often be forced to make a long detour.

In more regulated traffic areas the choice of
surface and colour can clearly indicate the area
designated for each road user. Surface and colour
should guide road users to the appropriate area
and clearly indicate the give-way regulations. In
areas where road users are left to themselves

to negotiate their way through an area, it is
important to try to predict cyclist behavior in
advance.

A coloured surface application that clearly

stands out from the surroundings can highlight
a circulation area and help render give-way

Metropolis

regulations visible. Examples of this are coloured
asphalt or blue thermoplastic cycle crossings.
When special colour materials are used, e.g. the
red asphalt used for cycle tracks in Nakskov, it is
important that sufficient material is available for
repairs.

Cycle track surfaces should be even and provide
sufficient friction in the interests of comfort and
safety. The track’s construction should be able

to withstand pressure from motor vehicles using
the track such as maintenance vehicles or illegally
parked lorries. The road bed can usefully continue
under the cycle track along roads with no verge.

On segregated cycle tracks the base, etc. should
be constructed so that maintenance materials do
not cause cracking along the sides of the track.

CONSTRUCTION PROJECTS

It is crucial that plans for the cycle network are
included in investment decisions regarding traffic
and other physical planning, for operations as
well as construction. Prompt action is sometimes
required, which means that it is a good idea to
have prepared a priced overview of ideas or a
sketch project for key cycle network elements.
Visionary, long-term thinking makes it possible
to promote safe, secure bicycle traffic within
reasonable budgets if this is coordinated with
other on-going projects.

When other considerations than cycling are the
starting point for new construction or renovation,
a cycle audit or revision defined by cycling
parameters ensures that elements of the cycling
infrastructure are implemented as an integral part

Towns Countryside

(many intersections)

Two-way cycle track

(2.5 - 3.0 m wide)

One-way cycle track
(2x2.22 m) incl. drainage per km
Cycle lanes (2x1.5 m wide)
The low price only

covers surface marking

per km

Recreational stone dust
paths (3.0) m wide

Extensive traffic calming

(chicanes, humps, road narrowing, etc.)

DKK 5.0 -15.0 mill.

DKK 0.5-10.0 mill.

DKK 2.5 - 6.0 mill. | 1.0 = 2.5 mill.
per km per km

DKK 3.5-8.0 mill. DKK 2.5-5.0 mill.
per km per km

0.25-5.0 mill.
per km

DKK 1.5-3.0 mill.
per km

DKK 0.4-1.0 mill.
per km

DKK 0.5-2.5 mill.
per km

DKK 5.0 — 20.0 million per km

The quoted contractor prices are at 2011 levels and are used to estimate and calculate cycling
infrastructure prices. 20-80% should be added to cover preliminary studies, projecting, inspection,

administration, and unforeseeable expenses.



of other projects.

As a rule most new construction and major
renovations are carried out individually, for
example one cycle track at a time. However, there
can be economic and communications benefits
to be gained by implementing many minor
improvements at once, such as traffic signs,

road markings, etc. The majority of the set-back
stop lines for cars at signalized intersections in
Copenhagen were implemented at the same
time.

Finally, there are “special option projects”. An
area may be physically reserved for the cycling
infrastructure pending a future allocation. If
the project is temporarily established to a low
standard, supplementary funding may later
permit an upgrade to a higher standard. One
example of a special option is when cycle lanes
are installed along roads where the aim is to
establish cycle tracks at a later date. Another,
in rural areas, is to reserve an area on one side
of the road for a two-way cycle track. Urban
development areas also contain many options for
long-term projects.

When construction projects are sketch planned,
the cross-profile and the intersection design,

for example, should be determined, and a price
estimate should be drawn up. When a project has
been approved on the basis of an idea or sketch
project and a price estimate, a detailed project
should be drawn up including a more precise
price estimate. The local authority will often

hire a consultant to plan the actual construction
project. It is crucial to describe the project in
detail from the outset and clearly define the task
and the level of ambition.

When a construction project has been through
the political process and funds have been
allocated there will usually be a round of
competitive bidding in order to implement the
project as cheaply as possible. Open bidding
typically means a lower price than closed bidding.
In open bidding it is vital to ensure the firm’s
financial solidity.

Operations should be priced too. A city street
with cycle tracks will often be more expensive
in terms of operational economics than a street
without cycle tracks, partly because there are a
number of rain water gullies. There should be
a distinction between the cost of maintaining
asphalt, etc., and the maintenance cost of
cleaning/ snow clearance (which requires
narrower machines). Major expenses should be

anticipated for both categories when establishing
cycle tracks.

It is often impossible to get extra funding for
operations, but this is a must in the long run and
when there are many cycle projects if general
maintenance is not to be adversely affected.

ESTIMATES AND PRICE
CALCULATIONS

The price of implementing a major cycling
infrastructure plan can be roughly estimated

on the basis of local, experience-based unit
prices (e.g. cycle track per km incl. intersection
renovation). For example, the unit price for a
cycle track on one side of the road in a given
area in the countryside may be DKK 5 million /km
while elsewhere it may amount to DKK 8 million.
An entire plan can cost as much as DKK 100
million. Exchange rates at the time of writing, €1
=DKK 7.4, £1 =DKK 8.9 and $1 = DKK 5.6.

The price estimate of concrete construction
projects can be calculated on the basis of

a sketch project. All prices in the table on

the opposite page are indicative contractor
quotations and do not include a number of other
expenses. For purposes of estimation 20-80%
should be added to the contractor quotation,
covering preliminary studies, planning, inspection,
administration and unforeseeable expenses. Add
to that area acquisitions.

The differential lies within the range of the
Danish Road Directorate’s appropriations
requirement for construction estimates. It
includes adjustment supplements of up to 80%
added to contractor expenses (physical estimate)
and unforeseen risk events of simple municipal
projects (contractor expenses plus 20%); it does
not include area acquisitions, and projection,
inspection and administration are severely
limited. In other words the 20% primarily covers
unforeseeable expenses.

A good rule of thumb for planning or sketch
planning purely municipal projects is to add a
total of 50% to contractor expenses.

20% covers preliminary studies, planning,
inspection and administration.

30% covers area acquisitions and unforeseeable
expenses. As the planning process progresses and
the questions that have been in doubt are cleared
up, unforeseeable expenses can be written off
and usually end up as 10-15% at the start of the
contract.
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Contractor expenses may have risen in the
meantime, however, and there may also be
increased expenses for preliminary studies,
planning, administration and area acquisitions.

Prices depend on the amount or scope of the
project to be carried out, and there are regional
differences (up to 20-25% between the capital
area and Northern and Western Jutland). This is
reflected in the price interval.

When there is competitive bidding on a project,
calculations are much more detailed, including
price per square meter, price per running meter,
etc. The price quote is partly dependent on the
amount of new construction that has to be done.
(Small projects are thus relatively more expensive).
The current state of the construction industry also
has a significant impact on the price, and price

is further dependent on whether contractors are
hungry for work.
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DESIGNING THE CYCLING
INFRASTRUCTURE

For cyclists, a well-designed circulation area is easily passable,
secure and safe. In order to choose the right design it is
essential to first identify the problems that need to be
addressed and prevented, and to make sure that the proposed
solution does not create new problems.

A good design should be functional and easily understandable.
For safety reasons the traffic system must be designed so as to
minimize the possibility of making mistakes, and if accidents
do occur, to minimize the consequences of such mistakes

in order to prevent serious casualties. What road users do
naturally must be safe.




DESIGNING THE CYCLING INFRASTRUCTURE

APPROPRIATE DESIGN

As a basic principle, road design should be
self-explanatory. Everyone should have a clear
perception of his or her natural place in traffic at
all times. The road’s design should be determined
by road user speeds and traffic composition; road
surface, signage and road markings are not the
same in a pedestrianized zone as on a country
highway. These basic principles combined with
the fact that roads and paths have a diversity of
functions means that designing circulation areas
appropriately is an extremely complex process.

Segregated paths

Segregated paths are established for the sole
use of cyclists and walkers. Cyclists do not like
hills or stops so segregated paths should be
designed without too many inclines and stops.
Cyclist passability is increased in lightly trafficked
areas when the cycle path continues through the

intersection and cars have to give way to cyclists.

Speeds here are naturally low.

Shopping streets

Adequate space for pedestrians is the key
element on shopping streets. If walkers cannot
move securely and without hindrances, there
won't be a great deal of shopping. On shopping
streets where pedestrians can cross the road
without difficulty car speeds should be 30 km /h
maximum. Cycle tracks are seldom necessary in

Cars have to give way to a segregated commuter
path

such cases. When there are many motor vehicles,
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the street becomes divided into two separate
shopping areas for all practical purposes. A
compromise solution in shopping streets will
often be possible, involving cycle tracks, traffic
calming, and integration of crossing pedestrians.

Residential roads

Security is the key concept here, and low speeds
are a must. Many issues in residential areas can
be resolved without having to resort to cycle
tracks if planners have a thorough knowledge of
traffic calming measures and car parking facilities.

Primary roads

The city as traffic machine is determined by its
primary roads, i.e. the major traffic arteries whose
prime function is to facilitate the smooth flow of
motor and bicycle traffic. However this is where
approx. 70-80% of urban traffic accidents occur,
this is where major conflicts between safety,

the environment and passabilty arise, and this is
where details are crucial. A thorough knowledge
of road markings, intersection design, etc. is
needed to address such issues appropriately.

Segregation of road and cycle track.

Cycle tracks are often an essential part of the
solution.

Highways

In high speed areas it is crucial to segregate
cyclists from motor traffic. On such roads the
optimal cycling solution is to establish cycle tracks
and shoulder lanes. Safe cycling facilities are a
prerequisite for increasing bicycle traffic over
greater distances.



MIXED TRAFFIC

Cyclists often feel insecure in mixed traffic,
especially when there are large numbers of cars
and lorries traveling at high speeds. Safety levels
partly depend on speed levels, parking facilities
and road width. Consequently, bicycles and cars
should only be mixed on road sections with little
motor traffic and suitably slow speeds.

It's a good idea to reduce speed here, by a speed
hump, for example.

6 out of 10 cyclists experience conflict situations
especially in mixed traffic. On roads with cycle
tracks only one third of cyclists experience conflict
situations. In mixed traffic the behavior of other
road users, parked cars, and intersections are

the situations in which cyclists most commonly
experience conflicts. On roads with cycle tracks
the main problem areas for cyclists are at
intersections and side streets. 9.1

Cross profile

The width of the carriageway has little impact on
the cyclist's experience of the road in urban areas,
according to an American study. 9.2 Danish
studies support this; urban road width has little
or no impact on cyclist safety whereas cyclist risk
in open country drops as lane width increases.
93,94

When the road width in urban areas is less than
6.5 m, the motor traffic speed limit should be
30-40 km /h maximum. If motor traffic speeds
are higher, the traffic lanes should be wider.

At speeds higher than 40 km /h traffic calming
measures or segregated facilities should be
considered.

On roads where motor vehicles pass cyclists

at 30-50 km/h while oncoming traffic passes
by in the other direction, the choice between
segregating cyclists from cars or allowing
cyclists and cars to mix on a widened traffic lane
depends on traffic volumes, parking conditions,
space, etc. The presence of children and elderly
cyclists argues in favour of a segregated cycle
track.

many parked vehicles.

Parking

Cyclists often perceive parked cars as a problem
in mixed traffic, and the accident risk for cyclists
in mixed traffic is increased even when car- and
bus bays have been established.

Parking manoeuvers and opening car doors can
injure passing cyclists. Scattered parking along
the road may make cyclists less visible to other
road users. Parking should either occur in a
parking lane or else speeds should be slowed to
approx. 30 km /h.

When parking is angled or perpendicular car
speeds should only be 10-20 km/h. This is not an
appropriate solution, however, when there are
many cyclists and traffic is mixed.

Parking restrictions result in an approx. 20-25%
drop in the casualty rate even though parking
restrictions may mean that cars drive faster.
However, the traffic pattern may be modified
by parking restrictions, which may cause more
accidents.

With one-side parking the accident risk is higher
than on both sides since one-side parking leads
to dangerous parking manoeuvers and limits the

cyclist’s line of vision. Sometimes, however, it may

be necessary to limit parking to one side so as to
create space for a cycle track.

Bus stops
In mixed traffic, bus bays prevent confrontation

accidents between cyclists and cars. Cyclists don't

have to look back and check for busses and cars;
in fact, cyclists rarely look back.

In streets with many parked cars, the parking
and waiting prohibition at bus stops can

be supplemented by a pedestrian refuge.
Cyclists often find kerb extensions at bus stops
inconvenient in mixed traffic.

- L et

It is a good idea to segregate motor vehicles and cyclists when traffic volumes are high and there are

DESIGNING THE CYCLING INFRASTRUCTURE

Traffic calming measures

Physical traffic calming is often necessary in
mixed traffic to improve road safety and make
cyclists and other vulnerable road users feel
secure.

At road narrowings or speed humps it is
important that there is a designated, independent
cycling area such as a cycle gap, cycle track or
cycle lane. Cyclists feel more secure passing
speed humps and road narrowings in a cycle gap
than without a cycle shunt. 9.8, 9.9

10-15 m should be kept clear of parked vehicles
before and after the cycle gap, by means of
islands or 30- 40 m long cycle lanes. The cycle
gap should be wide enough for a legal bicycle,
minimum 1.4 m.

When an area is traffic calmed and speeds are
reduced, this results in increased pedestrian and
bicycle traffic, particularly among children and
the elderly. 9.10

Kerb extensions and shrubberies keep parking under
control.
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An English accident study of 72 slow-speed areas
shows a 60% drop in the number of accidents.
The drop was highest for motor vehicles and
pedestrians and lowest for cyclists. The average
speed of motor vehicles was reduced from 40

Parking lanes prevent slaloming.

Speed humps are a particularly effective traffic calming measure. The hump can be installed over the
entire width of the road without a cycle gap, which in this case is best for cyclists and cheaper to install.

To prevent squeezing, cycle tracks or cycle lanes Cycle gaps, manhole covers, debris, and parked
can be established by a median divider. vehicles are an unfortunate combination.

A good cycle gap is 1.4 m wide. If the gap is too
narrow cyclists use the carriageway and if it's too
wide, cars may use the gap.

km/h before speed reduction to 26 km/h after.
Speed reduction measures do not have nearly the
same beneficial effect on cyclists as on other road
users, partly because most cycling accidents take
place at intersections. 9.11 In Denmark the total
safety effect is typically 30%, vs. approx.10% for
cyclists. 9.12
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CYCLE LANES

Cycle lanes are primarily used in urban areas.
Cycle lanes are a good alternative to cycle tracks
when space and funding make it difficult to
install cycle tracks. Cycle lanes may also serve as
a transition phase before establishing cycle tracks
with kerbs.

Cycle lanes are more common abroad and are
used to mark the cycling area, using what funds
are available, rather than establish what Danes
would call a “proper” cycle track.

Wide cycle lanes result in significant accident
reduction on road sections, but may cause safety
issues at intersections. Three different studies
show a rise of 10% in the number of cycling
accidents when cycle lanes are installed in

urban areas. The total increase in the number of
accidents covers a major drop on road sections
and a major increase at intersections. 9.13, 9.14,
9.15 A more recent study in Copenhagen shows
a 5% accident increase on road sections and
intersections, and a 15% increase in personal
injuries. During the same period, bicycle/moped
traffic increased by 5-7% while motor traffic
remained unchanged.

Studies indicate that accidents on road sections
involving parked cars are not addressed by
installing cycle lanes. Accidents in which cyclists
are hit by cars from behind continue to occur due
to narrow cycle lanes. 9.17, 9.18

Left-turning cars are a major issue on roads

with cycle lanes; the most serious intersection
accidents take place when cyclists turn left. Mini-
roundabouts, clearly designated cycle tracks, and
motor traffic speed limit reduction are measures
which seem to prevent some intersection
accidents on roads with cycle lanes.

Danish bicycle counts show that installing a cycle
lane on a single road has a negligeable effect,

a mere 0.5% increase. 9.19, 9.20 If, however,
an entire network of cycle