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Editorial

We live in interesting times. Almost all
the largest world economies are
assembling packages of financial support
for the car industry and financial
incentives to persuade citizens to throw
away an older car and buy a new one.
The recession and the rise in
unemployment is a personal disaster for
many and the pressure to “rescue”
industries is intense. Sadly global
thinking and decision taking on this
matter is way out of line with evidence
and with the need to identify
opportunities out of the mess rather than
continue on the same lines that created
the mess.

Investing in the car industry is wrong.
We need large scale investment in things
that create real jobs in real communities
and have a huge impact on the big things
that we are all trying o address including
peak oil, climate change and poverty
eradication. Investing in renewable
energy anywhere in the world is a “no
brainer”. It will create lots of jobs in
every community. Designing, equipping
and retro-fitting every building with
whatever is needed to reduce energy use
by 50% is also a front-runner for climate
and job creation success. Investing in
high quality streets for walking and
cycling and public transport will do the
same but throwing cash at an early 20"
century industry based on moving
objects that weight about 75 kgs in a
metal container weighing about 1 tonne
is not very intelligent. We can restructure
cities, mobility and accessibility and in
one highly co-ordinated policy deal with

road safety, health, obesity, climate
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change and peak oil but it looks like the

answer is, as usual, “no”.

In this issue of WTPP we introduce a new
comment section. Comments are invited
for future issues and should be lively,
topical and relevant and will be given
careful consideration. In this issue Kurt
Lesser talks about the urge to rescue the
car industry and Glenn Lowcock
discusses speed limits and oil
dependency.

Our main article (Buehler and Pucher)
returns to a theme we often emphasise
in this journal. They talk about
sustainable  transport in  Germany
especially Freiburg and demonstrate that
carefully designed and integrated policies
can create an exceptionally high quality
of life with high levels of cycling and wide
community and fiscal benefits. This
should be required reading for every
council officer in the UK and North
America. We then have an article by
Bjorn Haake who takes issue with an
earlier Pucher and Buehler article on
cycling and promotes education rather
than infrastructure change. This is an
important debate and even though we
disagree with Haake we are delighted to
facilitate the discussion. Pucher and
Buehler then respond to Haake’s
arguments and readers are invited to
come to their own conclusions and let us
know if they want to submit a comment
or another contribution to develop the

debate further.

John Whitelegg
Editor
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Abstracts & Keywords

Sustainable Transport that Works: Lessons from Germany

Ralph Buehler, John Pucher

This paper describes how Germany has
balanced high levels of car ownership
with safe, convenient, and integrated
public transport, cycling, and walking
alternatives. Germans walk, bike, and
take public transport for 41% of their
daily trips, four times more than the 11%
share of the green modes in the USA.
That helps make urban transport far
more sustainable in Germany than in the
USA. Since the 1970s, German cities
have improved environmentally friendly
alternatives to the car while restricting
car use. To illustrate how such policies
are implemented at the local level, this
paper presents a detailed case study of
Freiburg, which is widely considered
Germany’s most sustainable city. The
innovative transport and land use policies
introduced in Freiburg offer useful
lessons on how to increase transport

The Importance of Bicyclist Education

Bjorn Haake

The goal of increasing bicycle ridership
often focuses on providing more bicycle
facilities without the necessary concerns
of bike safety. Most accidents happen
when traffic streams cross each other.
Crossing movements are usually
increased under typical implementations
of bicycle facilities. This article aims to
point out the biggest safety problems of
current bike infrastructure. The
alternative proposed is to increase

education of bicycle riders in order for
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sustainability: First, policies and planning
are fully integrated across modes of
transport and coordinated with land use
policies. Second, public  transport
systems provide modern, convenient
services with deeply discounted fares for
frequent riders. Third, planners have
implemented controversial policies in
stages over an extended period. Fourth,
government officials effectively
communicate the benefits of sustainable
transport to the public. Finally, policies
restrict car use and make it less
convenient, slower, and more expensive,
especially in centre cities and residential
neighbourhoods.
Keywords: Sustainability, Policy,
Germany, Travel behaviour, Urban

transport

them to steer through traffic safely.
Experience with classes designed by the
League of American Bicyclists has shown
that graduates are more comfortable in
traffic and are riding safer. Building
confidence keeps new riders riding.

Keywords: Bicycle ridership, Bicycle

education, Bicycle infrastructure, Safety
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Cycling for a Few or for Everyone:

The Importance of Social Justice in Cycling Policy

John Pucher, Ralph Buehler

This article responds to Bjorn Haake’s
criticism of our December 2007 article in
WTPP “At the Frontiers of Cycling,” in
which we examined cycling trends and
policies in Denmark (Copenhagen and
Odense), the Netherlands (Amsterdam
and Groningen), and Germany (Berlin
and Muenster). Haake argues that
professional training of cyclists to ride on
roadways with motor vehicle traffic is the

only strategy necessary to increase

World Transport Policy & Practice

cycling safety and raise overall cycling
levels. Our research reports
overwhelming empirical evidence that a
multi-faceted strategy including separate
facilities would be far more effective and

more equitable.

Keywords: Bicycling, Social Justice,
Safety, Bike Infrastructure, Transport
Policy
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No Stopping the Gravy Train of Car Support?

Kurt Lesser

For months now the auto industry has
publicly been seen to be begging for
financial help, with dour threats of jobs
at risk and promises to ‘reform’ by
committed research for a greener car.
Some nations and the European Union
have shown themselves willing to provide
aid, with certain conditions.

But how can jobs be guaranteed — if
sales don’t pick up, if new robots are
introduced, if the company or parts
thereof are outsourced?

And what investments will go to the only
effective reforms in transport, the only
ones that are green — investments in
public transport (also for transport in the
off-hours), and for a greater re-
organization of urban space, a de-
mobilization that must involve housing
and places of work and service?

Words about jobs and the greening of the
car seem to have been accepted, with no
questions asked by journalists,
parliamentarians, and, oddly enough, by
green organizations and parties.

Everyone seems to believe that benefits
will result from handing money to the
auto corporations, that there’s a fair tit
for tat and it is all for our good. A
worthy investment no matter the

enormous sums.

The two points very loudly made by the
auto industry and its adherents, about
job security and ‘environmentally-friendly
technologies’, must be examined,
questions asked, and, arguments put
from the material available with our past
experiences of the industry in mind.

The great question for the unions is:
what may we expect of job security from
such an automatized and flighty
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industry? And for green organisations
and parties: what can we really expect of
an industry that prides itself in producing
the one industrial consumer product
most harmful for human life and the
planet, and with a bleak record of past
‘reform’.

The following will question the two
conditions for aid we hear most about,
job security and green technology.

The conclusions may already be
succinctly stated — that putting money in
cars is wasting it, it will go towards
prolonging our present misery. Let the
auto industry embrace the tenets of
letting demand shape the market, the
“invisible hand” of Adam Smith, and let
fall that which cannot stand.

Jobs

How many jobs are at risk? Bernie
Ecclestone a few years ago told us that
50,000 jobs could be lost if Formula One
folded. No-one, as far as | know, checked
the jobs or even asked about them.

As with other jobs in the production of
cars one must ask - what kind of
job? Perhaps a contract ‘agent’, a one-
man entrepreneur with no pension but, in
some countries, with sizable tax-
deductions that permit him to keep a car
in style. Perhaps the shoemaker has
been included in the tally, or the
neighbourhood grocer.

Where is the job? Is it with a national
‘supplier’ — or one in China or Argentina?
The auto assembly line has grown since
the days of Ford in Dearborn, it
encompasses the whole world.

What kind of job would a green
organisation or party think worthy of
saving? Jobs in tobacco or arms? Is there

6
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a reason for special concern for jobs in
carmaking? Why do jobs in this industry
make politicians become generous?
Woolworth  with 27,000 employees
(accounted for) was allowed to go to the
wall; Wedgewood has moved most of
its production to the Far East.

National pride in the car industry? Didn’t
Britain have pride in the textile industry
that was allowed to fold or depart?

The condition for giving money is a
demand for ‘restructuring’” — which
sounds like the usual efficiency exercise,
making slim and mean, whereby jobs are
shed. What alterations in hiring may be
expected? More contract labour, without
pensions? Or expectations that the
workers themselves provide support by
doing extra time for less pay?

What plans does a company have for
outsourcing? Has it already been done,
or partially done?

Where are the director-jobs? In Detroit?

Green Technology

I've seen nothing specific on what may
be sought, other than a means of
reducing CO, by fuel efficiency — which
ought to please drivers, as they can
believe they have a smaller climate
footprint, while at the same time being
able to drive more miles per gallon.
Where we can see that any fuel efficiency
is spurious, as far as fuel use goes, miles
travelled, the car is just cheaper to run.
Thus an inducement for car-use, as are
scrapping schemes - where drivers get
spanking-new cars at a reduction, and
that’s always more fun than using the old
banger.

The scrapping schemes themselves
involve exchanging cars that work, and
using energy to scrap them, and as part
of the tally there’s the energy for making
the new car.
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Having a fuel-efficient car does not mean
that it will poison the environment less
by CO and a whole spectrum of toxins
from the tailpipe (we may assume that
much of the money granted will go, as
always, to lobbying for less strict
pollution levels), that fewer than 9,000
children will be killed annually on
Europe’s roads, or that any of the many
other iniquities of the motorcar will
disappear. It’s in the nature of the beast,
to go to fast and to pollute.

What about electric and hybrid vehicles?
They sound environmentally friendly, and
are presented as such by governments
and even endorsed by many greens - but
why speak of them before there’s a real
chance of mass production and selling?
The electric car is not a new concept; it's
been around as long as the infernal
combustion model. The only thing
missing so far in the electric has been
the same ability to accelerate and go
fast, and a net to provide the reach and
omnipresence as of the gasoline/diesel
car.

To attain mass sales the electric must
possess the allure of the gasoline/diesel
car. And that will leave us with the
problems of speeding and congestion and
even pollution. Pollution in the urban
environment? You may well ask. Just to
mention a few - there’s noise and the
light and space pollution, asbestos from
the brake linings and rubber particles
from the tires, and electromagnetic
fields.

Heavy investment will be needed for
production and power points — and to
develop sufficient capacity from a net
that’s already overcharged.

Green organisations and parties ought to
care about all aspects of the car — or
have concerns for them become limited
to the reduction of a single greenhouse

7
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gas? There’s human, animal, and plant
health, as well as the more abstract one
of planet health.

We may guess at where the public
money is headed — a good portion
towards advertising (more green-wash,
more censorship of the media), more for
lobbying, more for rewarding the
directorship. Will we ever know?

Will anything that green organisations
and parties say change the behaviour of
politicians when engaging with the
motorcar?

Harald B.Schéafer’s words from the 80s
are only too true — that the price of
petrol today is what the price of bread
was before the French Revolution.

He also said that the key to the
environmental issue is transport.
Meaning that this is the hard knot that,
when once unpicked, all else might
perhaps be accomplished with less grief
and opposition.

Whatever the problems of speaking out
might be for politicians, who seem
tramlined by the media into fearing many
bad days in the papers if they do not act
for the car - green organisations and
parties need not keep silent, and ought
to protest loudly enough to be heard in
the media and by our politicians.

This is a forerunner of sorts to a study on
the true cost of the car — that includes
tax support, policing, the infrastructure,
crime, the health service — where the
first step must look at the direct forms of
public support for the making of cars.
Towards this everyone can help, by
supplying information, either from the
media or from other sources. (An appeal
to whistleblowers)
= How much has been or will be
handed to which companies by which
states?

World Transport Policy & Practice

= Where is the headquarters of the
company?

= In what form has aid been given, as
loan or grant?

= What conditions, specifically, were
stipulated?

=  What is known of previous gifts or
loans — and what came of them?

On gratitude, a fable from Aesop — ‘The
Farmer and the Snake’.

One frosty snowy winter a farmer found
a snake under a hedge almost frozen to
death with the cold.

He couldn’t help feeling sorry for the
poor stiff creature, so he took it home,
put it on the hearth near the fire and
went on about his business. Before very
long there was such a shouting and
screaming from his wife and children that
he came running back to find out what
was wrong.

There was the wretched ungrateful
shake, hissing and chasing the farmer’s
wife and children all around the room.
“Sol” said the farmer, “this is how you
pay me back for being kind to you! Well
then, take this little bit of help too”, and
he picked up a mattock and chopped the
snake in two. The point — Returning evil
for good is not the way to show your
thanks.

The next time you hear a motorist
complaining of being soaked, mention
the enormous sums in support that is
handed to the industry by all taxpayers —
where everyone pays for the privileged
choice of the driver, directly and
indirectly — and that includes paying with

lives in fighting the wars for cheap oil.

Author details:

Kurt Lesser is a Writer and a
Photographer

kurtlesser@yahoo.fr
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Moving toward a non oil dependant society with a
proposed road speed limit of 30mph

Glenn Lowcock

It is becoming clearer year by year that
not only is the cost of oil certain to
continue rising but the reserves on which
the economy depends are surely and
steadily diminishing. New oil fields will of
course help but the best estimates chart
a worrying and widening shortfall
between supply and demand. Pipelines
will not run dry overnight but as China
and India claim their fair cut we are all
being forced to review our use of oil and

how we can manage on less. Much less.

In terms of overall oil consumption
transport takes a considerable share.
More than this however, oil-based
transport and its extensive road
infrastructure deeply affects every aspect
of our lives. Throughout the 20th century
oil has made it possible to travel ever
greater distances and, almost unseen,
has given us the world we now live in —
socially, economically, and culturally. So
to the extent that oil-fuelled transport
has established the shape of society
today | believe it is to transport we
should look to find the ‘post-oil society’
of tomorrow. The suggestion offered is
simple though it may not appear easy;
that we use road speed as a tool for
social change, and cut the national
maximum road speed to 30mph. Such a
drastic change will require phasing in
over a number of years, with speed limits
decreasing from 50 to 40 to 30mph. Its
implementation will probably also require
the use of speed limiters fitted to road
vehicles, while government will need to
set a framework in which the slowing
down of road travel is coordinated with
an expansion in rail facilities and the

restructuring of towns and cities.
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So what might be the implications of
such a general and overall ‘slowing
down’?

As we go about our daily lives, shopping,
working and spending time with our
families, a reasonable journey generally
takes up to around an hour. While a car
journey of an hour currently takes us 50
to 60 miles, if our speed is only 20-
30mph the radius of regular activity
would be reduced to about 25 miles. In
effect a smaller and more localised area

in which we live.

Since in travel as in many things time is
money, an increase in journey time will
increase the price of goods carried over
longer distances. Goods and services
sourced locally would therefore become
relatively cheaper and so would compete
favourably with those carried long
distance without the need for further
price regulation. Food especially is a case
in point, and as the transport of food
from the other side of the world is no
longer viable it will be replaced with
goods that are home grown or ‘near
grown’. The recent rise in the cost of fuel
means cheap transport is already a thing
of the past, and is now causing a general
rise in food prices. A proper adjustment
to diet that truly takes food miles into
account is of course the best way
forward.

With a smaller travelling radius the trend
toward ‘remote working’ via the internet
would be extended, and long daily
commuting will become the exception
rather than the norm. Alongside the
growth in wireless networks, increased

9
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journey times will see many people
needing to live closer to their places of
work. As businesses relocate to supply
daily and weekly needs within a 25 mile
radius, towns and cities will once more
develop a more integrated residential
and commercial mix, and so stimulate
urban re-integration across the country.

There is a logic we currently live under
which says that because we can travel
great distances, we must travel great
distances. Oil is the glue which joins
together the dislocated places of our lives
such that we currently have no choice
but to drive miles to superstores,
hospitals, schools and for entertainment.
In a '25 mile environment’ this trend will
be reversed and local schools,
community hospitals and shopping will
return to our blighted small towns. As
the reasons why we travel are gradually
removed there will simply be less need to
travel and less journeys taken.

In so many ways our lives will adapt to
fit the local scale and we will take far
more interest in ensuring our home areas
are pleasant, safe and are suitable to be
called 'home'. We'll become more aware
of people living nearby and a greater
level of social cohesion will develop,
taking a real step toward a more caring
society. Local politics will become much
more important as local discussions
result in local decisions.

Where 30 years ago corner shops
disappeared, in the age of wireless
communication they may come to be at
the forefront of a new way of commercial
interaction.  Supported by internet
ordering small neighbourhood shops,
‘mini-distribution depots’ at the end of
every street will be the means by which

goods move from supplier to consumer.
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Place an order on-line in the evening and
next morning simply walk to the end of
the road to pick up your internet
shopping in a couple of carrier bags. A
network something akin to the Post
Office we used to have, with a few vans
doing the work of car parks full of private

cars.

Across the  board however, the
transportation of all goods is certain to
cost more. Durable goods will need to be
designed for a longer lifespan and will be
repaired rather than replaced - with clear
and real benefit to the environment.

Though ’25 mile radius living® may
appear to be challenging, people are
resourceful and society as we know it will
not come to an end. Changed for sure,
but the life of city, town and country will
all remain viable. There are some things
we do now and take for granted that will
no longer be quite so possible. Regular
foreign holidays, green beans from
Africa, or travelling 50 miles each way to
work, Monday to Friday, sitting in traffic
dreaming of moving to the foothills of the
Pyrenees. Indeed, much of the slower
way of life many seek in rural Spain or
Croatia will be found right here at home
as the bustle and stress of urban living
become a thing of the past and life shifts
down a notch to a more manageable
pace. A new ‘work-life balance’ means we
may all be a little ‘cash poorer’ but so
much richer in other ways.

At the national scale railways will provide
travel beyond the local environment.
They will certainly require a high level of
public investment but the money
continually being spent on extending the
road system, or a new runway for
Heathrow would go a long way to
providing the funds. We may also

10
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envisage a new form of rolling-stock
being designed to carry some yet to be
developed small vehicles, using trains in
a ‘roll-on roll-off manner: compact
versions of the Channel Tunnel rail link
operating on high speed tracks up and

down the country.

As for air travel, aviation fuel is already
expensive and surcharges on fuel will by
themselves bring to an end the age of
cheap flights. If environmental taxes are
applied the aviation industry is sure to
face contraction on a massive scale.

Government has always used laws as a
means to encourage and discourage
behaviour, whether it be taxation and
age restrictions on the sale of cigarettes,
or the low to zero taxing of renewable
energy. The control of road speed would
be one such use of law as an instrument
of social change. While many legal
discriminations are financial, however the
30mph limit would apply equally to rich
and poor alike.

Across the world countless cities are now
using reduced speed as a tool in the fight
against pollution, traffic gridlock and road
casualties, and as an encouragement to
use public transport. Ireland has already
implemented a 20mph policy in Dublin
and is planning to roll this out to other
cities across the Republic. It appears
however that the policy is not designed
as a tool to reduce oil consumption and
so speed has not yet been viewed as an

instrument for social change.

The big question remaining in all this is
just how are we to get around on the
roads?

A new national speed limit of 30mph and
below will render the private car

World Transport Policy & Practice

industry’s fixation with status, speed and
glamour rather irrelevant, and the utility
value of many vehicles will be cut
drastically - as is already happening with
larger fuel-hungry cars. Instead
manufacturers will design and produce a
whole new range of minimal-energy
vehicles. These could be in showrooms
almost immediately, as cars developed
for 30mph are so much more efficient
both in terms of cost and environmental
impact than a product striving to achieve
60-70mph. People will also choose to
walk more, and maybe use other ‘slow-
transports’, such as a cycle fitted with a
small fuel efficient engine for uphill
climbs. Slower forms of road transport in
general would overnight become viable:
cycling at 15mph is much safer and more
realistic prospect amongst vehicles
travelling at 25mph as against a death
defying 55mph.

A slower travelling speed is not a recipe
for the end of civilization as we know it.
On the contrary, the rising price of oil is
already reshaping our lives whether we
like it or not, but setting in place a
controlled approach to the inevitable will
enable us to move forward at a pace of

our own choosing.

It is impossible to guess the future
developments to be made in the area of
super-efficient or ‘alternative-fuel’
vehicles, but if we insist on them
achieving 60mph their cost to the pocket
and the environment will leave them
quite unsuited as a replacement for
today's vehicles. As already mentioned,
the real need is to engineer a shift
toward a low oil-use economy and for
this there can be no sustainable answer
to enable wus to continue the
transportation patterns of today. We

simply need to restructure society to
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require less movement, while on the plus
side, this is also where real social
benefits will be found.

The planet is overheating and oil is
becoming scarce — two good reasons to
think about how we want our future to
look. It's quite simple: if we remain
dependent on oil, when oil runs out
everything stops. As we see the first
signs of the world’s economy shifting
from readily available to very expensive
oil a strategy in which we accept a partial
reduction in the way we travel might
actually be a realistic option.

World Transport Policy & Practice
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Sustainable Transport that Works:

Lessons from Germany
Ralph Buehler, John Pucher

1. Introduction. In recent vyears,
countries in Europe and North America
have increasingly recognized the need to
improve the social, environmental, and
economic impacts of transport. Yet most
countries are far from achieving the goal
of transport sustainability (Banister,
2005, Banister et al., 2007). The USA is
perhaps the best known example of
unsustainable transport, but most of the
world’s countries have been heading in
the wrong direction as well. That is
mainly due to rapidly increasing reliance
on the private car for daily travel
(Newman and Kenworthy, 1999, Vuchic,
1999, Low and Gleeson, 2002, Tolley,
2003).

The car is popular among consumers
because it generally provides high levels
of mobility and convenience. As many
studies have shown, car ownership and
use rise rapidly with increased income.
The increasing affordability of cars is the
most important explanation for the
worldwide growth in motorisation in
recent decades (Ingram and Liu, 1999,
Schafer and Victor, 2000, Downs, 2004).
Moreover, as car use increases to ever
higher levels, the car tends to drive out
competing modes, thus limiting travel
options. That is partly due to the car’s
genuine benefits, but also results from
the negative impacts of car use on other
modes. For example, cars are the main
source of traffic dangers for pedestrians
and cyclists, thus discouraging walking
and cycling (Tolley, 2003, FHWA, 2004,
IRTAD, 2008, FHWA, 2009). By
congesting roadways, cars slow down

buses and discourage public transport
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use(Downs, 2004, Vuchic, 2005). Cars
also encourage lower density, sprawled
development that is difficult to serve with
public transport and generates trip
distances too long to walk or cycle
(Schaefer and Sclar, 1980, TRB, 1998,
2001, Pacione, 2007). Thus, rising car
use reduces the attractiveness of
alternative modes and induces a further
modal shift toward the car. For all these
reasons, the relatively sustainable modes
of public transport, walking and cycling
have been losing market share in most of
the world (Newman et al.,, 1999,
Banister, 2005).

Although the car provides extraordinary
mobility and convenience for most travel
needs, it also causes serious social,
economic, and environmental problems.
Technological improvements in recent
decades have made cars less polluting,
more energy efficient, and safer, but
they remain a major source of air and
water pollution, noise, energy use, and
traffic injuries. Moreover, problems such
as congestion, suburban sprawl, and
inequity are less amenable to
technological solutions. Improving the
public transport, walking, and cycling
alternatives to the car must be a
cornerstone of any program to increase
the overall sustainability of our transport
systems. It would increase the range of
choice for all travellers, even those

whose general preference is for the car.

This paper examines the case of
Germany, and how it has managed to
balance high levels of car ownership with
safe and convenient public transport,

13
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cycling, and walking alternatives. It
shows that the car can peacefully co-
exist with other modes of transport,
provided the right policies are adopted to
restrict car use in those situations where
it is most problematic. The overall result
is a transport system that is far more
sustainable in Germany than in the USA
even though Germans have one of the
world’s highest car ownership rates.
Moreover, Germany was able to
implement the necessary transport, land
use, and taxation policies in spite of its
important car manufacturing industry, a
powerful car lobby, and the immense
popularity of cars among German
consumers (Wolf, 1986, Schmucki,
2001). The German experience suggests
that the most feasible way to improve
transport sustainability is to tame the
automobile, not to eliminate it. At the
same time, public transport, cycling, and
walking must be improved to provide
feasible alternatives to car use, and thus
to make car restrictive policies politically
feasible.

After examining the overall approach in
Germany, we focus on the city of
Freiburg in southwestern Germany,
which is often called the environmental
capital of Germany and widely considered
its most sustainable city. The innovative
transport  and land use policies
introduced there since the 1970s have
spread to many other German cities.
Freiburg offers useful lessons on how to
increase transport sustainability, refuting

the notion that sustainability cannot be
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economically viable. As shown in this
article, Freiburg’s transport reforms have
increased the overall efficiency of its
transport system and triggered an
economic boom that has made Freiburg
one of Germany’s most sought-after
locations both  for business and
residence. Freiburg demonstrates that
sustainable transport can work very well
indeed.

2. Comparison of German and US
travel trends and sustainability. As
shown in Table 1, car ownership
increased faster in Germany than in the
USA from 1950 to 2006. Indeed, the
motorisation rate rose 42-fold in
Germany, albeit from a very low base of
only 13 cars per 1,000 inhabitants in
1950 (KBA, 2006). In 2006, the USA still
had roughly a third more cars per capita
than Germany (776 vs. 546), but the
German rate is one of the highest in the
world and second highest in Europe after
Luxembourg. In spite of its high rate of
car ownership, Germany’s car use per
capita in 2005 was less than half that in
the USA (7,040 vs. 14,800 veh. km)
(FHWA, 1990-2008, BMVBS, 1991-2008,
FHWA, 2006). Moreover, the rate of
increase in car use in Germany has been
less than half as fast as in the USA in
recent years. From 1995 to 2006, for
example, passenger km of car use per
inhabitant increased by 6% in Germany
compared to 14% in the USA (FHWA,
1990-2008, BMVBS, 1991-2008, FHWA,
2006).
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Table 1: Auto Ownership Trends, 1950 — 2006

Freiburg Germany Europe | U.S. | World
1950 28 13 18 268 25
1960, 113 82 41 306 34
1970 248 208 135 389 54
1980, 361 375 241 573 74
1990 422 445 288 613 81
2000 420 532 427 746 94
2006 419 546 466 776 97

Sources: FHWA (1990-2008), BMVBS (1991-2008), Pucher and Clorer (1992), OECD
(2003-2007), EUROSTAT (2005-2007), City of Freiburg (2009b)
Note: Until 1989 West Germany only; West and East Germany after reunification in 1990.

One reason for the much higher level of
car use in the USA is the higher car share
the

National travel surveys with

of trips in USA compared to
Germany.
very similar methodologies and timing
measured a car share of 87% for the
USA in 2001 and 61% for Germany in
2002 (BMVBS, 2004, ORNL, 2005). The
car dominates even for short trips in the
USA: 67% of all trips of a mile or less,
compared to 27% in Germany (Buehler,
2008).
accounts for five times as high a share of
8.5%

vs. 1.6%. Similarly, walking and cycling

Conversely, public transport

trips in Germany as in the USA:
account for three times as high a share

of trips in Germany as in the USA: 32%
vs. 10%.

The greater car-dependence in the USA
suggests that its transport system is less
and the
this
impression (see Table 2). In 2006 per

sustainable than Germany’s,
available statistics support
capita energy use and CO, emissions
from personal transport were only about
a third as high in Germany as in the USA.
Moreover, as with car use, the trend is
more favourable in Germany. Per-capita
energy use for personal travel fell in
Germany by 8.5% between 1999 and
2006, and CO, emissions fell by 7%.
Over the same period, transport energy
use per capita rose by 4% in the USA
and CO, emissions rose by 2% (BMVBS,
1991-2008, UBA, 2005c, FHWA, 2006,
DOE, 2007).

Table 2: Passenger Travel and Sustainability in Germany and the USA

ENVIRONMENT

Dimension Indicator USA GERMANY
GHG Emission (2005) Car COZ_ emissions (car and light truck use 3,900 1,300
per capita in kg)
Car Fuel Efficiency Miles per gallon (existing vehicle fleet of 20 30
(2005) cars and light trucks)
Mega joules per person year 58,000 18,000
Passenger Mega joules per passenger kilometre
Transportation -
Cars and light trucks avg. 4.1 2.0
Energy Use -
(2004/2005) Transit bus 4.5 1.1
Light rail 2.9 1.3
Heavy rail 2.7 1.5
World Transport Policy & Practice 15
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ECONOMIC & SOCIAL

Dimension Indicator USA GERMANY
Household Transport | o4 of household budget for transport (2003) 19% 14%
Expenditures (2003)

Traffic fatalities per 100,000 population 14.7 6.5

Traffic Safety (2002- | Traffic fatalities per kilometre of travel

2005) Cyclist fatalities per 100 million km 11.3 2.5
Pedestrian fatalities per 100 million km 5.0 2.5
Car fatalities per billion km 9.0 7.8

Transit Subsidies

Government subsidy as share of public
(2006) transportation operating budgets in %

70% 33%

Sources: FHWA (1990-2008), BMVBS (BMVBS, 1991-2008), DESTATIS (DESTATIS, 2003),
U.S. Department of Labour (2003), Pucher (2004), UBA (2005c), APTA (2006), (2006),
FHWA (2006), IRTAD (2006), ORNL (2008), Pucher and Buehler (2008), VDV (VDV, 2008)

In addition to less car dependence,
Germans drive far more fuel efficient
cars. Cars and light trucks in Germany
averaged 30 mpg in 2005, compared to
only 20 mpg for cars and light trucks in
the USA. Public transport is also more
fuel efficient in Germany than in the USA,
averaging only half as much energy per
vehicle km and only a third as much
energy per passenger km.

Social and economic indicators show
greater sustainability in Germany. Traffic
fatalities per capita in 2006 were 2.3
times higher in the USA than in
Germany, indicating an important gap in
overall travel safety. The difference is
especially pronounced for walking and
cycling, which are less than a third as
dangerous in Germany as in the USA
when measured by fatalities per trip and
per km travelled. Even car travel is safer
in Germany, with slightly fewer fatalities
per km driven than in the USA (7.8 vs.
9.0 deaths per billion km).

Travel in the USA costs more money,
both for individual households and for the
public sector. On average, Americans
spend 19% of their household budget for
transport compared to 14% in Germany.

That translates into $2,712 more per
World Transport Policy & Practice

household per year in the USA than in
Germany (DESTATIS, 2003, uU.S.
Department of Labor, 2003). Clearly,
car-dependence comes with a high price
tag.

Another aspect of economic sustainability
is the degree to which government
subsidies are required for transport.
Germany has three times as much public
transport service per capita as the USA
(56 vs. 19 veh. km of service per year)
and four times as much public transport
use per capita (1,145 vs. 269 passenger
km per year) (VDV, 2005, APTA, 2006,
VDV, 2006). Nevertheless, government
subsidies to public transport are much
smaller in Germany than in the USA.
Passenger fares cover an average of 72%
of operating costs in Germany compared
to only 35% in the USA, and the average
operating subsidy per passenger trip is
twice as high in the USA ($.40 vs. $.20 in
2004) (VDV, 2005, APTA, 2006).

In short, along every dimension transport
is more sustainable in Germany than in
the USA. The following section examines
briefly the overall transport, land use,
and taxation policies in Germany that
have enabled this achievement.

16

Volume 15. Number 1. April 2009




3. Overview of German transport,
land use and taxation policies. There
are five categories of government
policies that have been particularly
important for transport sustainability in
Germany. First, taxes and restrictions on
car use help limit car use and mitigate its
harmful impacts. Second, the provision
of high-quality, attractively priced, well-
coordinated public transport services
offers a viable alternative to the car for
many trips, especially in large cities.
Third, infrastructure for non-motorized
travel has been vastly improved to
increase the safety and convenience of
walking and cycling. Fourth, urban
development policies and land use
planning have encouraged compact,
mixed-use development, discouraged
low-density suburban sprawl and thus
kept many trips short enough to make by
walking or cycling. Fifth, all of these
policies have been fully coordinated to
ensure their mutually reinforcing impact.

3.1. Pricing and restrictions on car
use. The overall cost of owning and
operating a similar car is about 50%
higher in Germany than in the USA (AAA,
2007, ADAC, 2007). Most of that
difference is due to much higher taxes
and fees on car ownership and use in
Germany. In particular motor fuel taxes
in 2006 were nine times higher in
Germany than in the USA. Moreover, the
gap between German and American
prices has increased over time (EIA,
2008, IEA, 2008). In 1990, petrol cost
about 70% more in Germany than in the
USA. In 2006, petrol cost 107% more.
That is partly due to an explicit policy of
regular, annual increases in the petrol
tax in Germany during the five years
from 1999 through 2003, when the
Green Party was part of the coalition
government (UBA, 2005a).
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As taxes on motor vehicle ownership and
use have increased in Germany, the
resulting revenues have covered an
increasing percentage of government
expenditures on roadway construction
and maintenance—from 92% in 1975 to
259% in 2006 (BMVBS, 1991-2008).
Over the same period, the percentage of
roadway costs covered by motorist
charges in the USA actually fell from 0.70
to 0.63 (FHWA, 1990-2008).

Compared to the USA, German cities
place far more restrictions on car use
through limited road supply, lower
speeds, and less parking. American
metropolitan areas are encircled and
crisscrossed by numerous high-speed
beltways and expressways that penetrate
into the heart of almost every city (TRB,
1998). Even though Germany has the
fastest and third largest motorway
network in the world, German motorways
rarely penetrate into the city centre
(Pucher, 1995, IRF, 2007). The greater
supply of roadways in metropolitan areas
might explain why average car speeds in
the USA were 25% higher than in
Germany in 2001/2002 (Buehler, 2008).
The layout of roads within German cities
also restricts car travel. Extensive car
free zones in most German cities—
combined with deliberate dead-ends,
turn restrictions and one-way street
networks—have made it difficult, if not
impossible, for cars to get from one side
of the city to the other by passing
through the city centre (Pucher, 1988,
Hajdu, 1989, Hass-Klau, 1993b, Topp,
1993).

Moreover, roughly 70-80% of the road
network in German cities and small
towns has speed limits of 30km/hr or
less (Beatley, 2000, Newman et al.,
2009). Almost all
neighbourhoods employ speed-inhibiting

residential

measures such as “Tempo 30” signs,
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road narrowing, raised intersections and
crosswalks, traffic circles, extra curves
and zigzag routes, speed humps, and
artificial dead-ends created by mid-block
street closures (Topp, 1994,
Bundesregierung, 1998, BMVBS, 2002).
Many residential streets in Germany—
both in the central city and in new
suburban developments—impose even
lower speed limits, requiring cars to
travel at ‘walking speed,’ set at 7km/hr
for legal purposes (Beatley, 2000).
Traffic calming is usually area-wide and
not for isolated streets. That ensures that
thru-traffic gets displaced to arterial
roads designed to handle it and not
simply shifted from one residential street
to another.

The ultimate restrictive measure is to
ban cars altogether. Virtually all German
cities have created car-free zones in their
centres, mainly intended for pedestrian
use but generally permitting cycling
during off-peak hours (Hajdu, 1989,
Hass-Klau, 1993b, Beatley, 2000, GTZ,
2004). Another measure discouraging car
use in German cities is the high price and
restricted supply of parking (BAST, 2004,
Boltze and Schaefer, 2005).

3.2. Public transport improvements
Germany offers far more extensive,
higher-quality, and better integrated
public transport services than in the USA.
Thanks to continuous improvements to
German public transport in recent
decades, public transport use has
continued to grow in spite of rapid
growth in per-capita income and car
ownership. From 1970 to 2005, for
example, public transport trips per capita
rose from 116 to 133 in Germany, while
they fell in the USA from 23 to 21, less
than a sixth the level in Germany (TRB,
2001, VDV, 2005, APTA, 2006, VDV,
2006).
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German public transport is far more
economically sustainable than American
public transport (BMVBS, 1991-2008,
VDV, 2005, APTA, 2006). That is due to
higher passenger fare revenues in
Germany as well as lower costs. The
main reason for higher revenues is that
German buses, trams, metros, and trains
have more than twice as many
passengers per vehicle as their American
counterparts. Costs are lower for many
reasons. German public  transport
vehicles are generally quite new, thus
increasingly reliability and avoiding the
high maintenance costs for old vehicles.
German buses and trams are often
articulated, carrying more passengers
and requiring fewer drivers per
passenger. That saves on labour costs,
which are further reduced through the
use of part-time labour to handle the
extra service during peak hours. Labour
productivity, as well as service quality,
are yet further enhanced by signal
priority at intersections and by wider
spacing of bus and tram stops to avoid
frequent stops. The resulting increased
bus and tram speeds raise labour
productivity by increasing the average
vehicle km of service per driver hour
(TRB, 2001, VDV, 2008). Thanks to
higher revenues and lower costs, German
public transport requires much smaller
operating subsidies: only 28% of total
operating costs, compared to 67% in the
USA (VDV, 2005, APTA, 2006).

Another reason for the success of
German public transport is the multi-
modal coordination of public transport
services, fares, and schedules within
metropolitan areas. Starting with
Hamburg in the 1960s, one German city
after another created regional public
transport organisations
(Verkehrsverbuende), which fully
integrated all aspects of public transport
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operations and financing (Pucher and
Kurth, 1996). By 1990, virtually all
metropolitan areas in Germany had such
public transport organizations, which
have expanded and improved services,
vastly improved fare structures, and
attracted large increases in passengers
(TRB, 2001). As a result, transfers
between different types of public
transport, different routes, and different
operators are virtually seamless for
passengers, both in terms of timing as
well as distance walked. Additionally,
German systems offer deep discounts on
weekly, monthly, annual, and semester
tickets that make it economical and
convenient to use public transport on a
daily basis and competitive with cars for
the commute to work (VDV, 2005,
2006).

German public transport systems also do
a better job of integrating their services
with walking and cycling facilities. Wide
sidewalks, safe pedestrian crossings, and
car-free zones facilitate pedestrian
access to bus and rail stops. Virtually all
German public transport systems provide
extensive bike parking facilities (Pucher
and Buehler, 2008).

Public transport is more successful in
Germany not because of more money but
because of far more effective use of
subsidies, much better fare and service
policies, and the much higher cost of car
use.

3.3. Walking and cycling in Germany
Especially since the 1970s, virtually all
German cities have greatly improved
transport
pedestrians and bicyclists (BMVBS, 2002,
2008). For pedestrians, that has included
car-free zones that cover much of the

infrastructure used by

city centre and wide, well-lit sidewalks on
both sides of every street. Other
pedestrian friendly design features
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include pedestrian refuge islands for
crossing wide streets; clearly marked
zebra crosswalks, often raised and with
special lighting for visibility; and
pedestrian-activated crossing  signals
(Pucher and Dijkstra, 2003). All
residential and commercial developments
have sidewalks for pedestrians, and
many feature separate bike paths and
extensive parking for cyclists.

The bicycling and walking networks in
virtually all German cities include
numerous off-street short cut
connections for cyclists and pedestrians
to enable them to take the most direct
possible route from origin to destination.
The result of such a wide range of
facilities is a complete, integrated system
of bicycling and walking routes that
permit cyclists and pedestrians to cover
almost any trip either on completely
separate paths and lanes or on lightly
travelled, traffic-calmed residential
streets (Pucher and Buehler, 2008).

Most bicycling and pedestrian
infrastructure is financed with local
funds, but often with substantial state
and federal subsidies (Bundesregierung,
1998, BMVBS, 2002). Indeed, a special
federal urban transport fund allows 70-
85% federal matching funds for state
and local expenditures on facilities for
cyclists and pedestrians, including paths,
lanes, bridges, bike parking, traffic
signals, and signs.
Germany has greatly increased
pedestrian and cyclist safety since 1970,
while it has only slightly increased in the
USA. For example, the number of cyclist
fatalities fell by almost 80% in Germany
over the past 35 years, compared to a
decline of only 30% in the USA (Pucher
and Dijkstra, 2003, Pucher and Buehler,
2008). That is especially impressive
given the cycling boom in Germany

between the mid-1970s and the mid
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1990s, when cycling levels doubled or
tripled in most cities. Averaged over the
years 2002 to 2005, pedestrian and
cyclist fatality and injury rates were only
a third as high in Germany as in the USA
(IRTAD, 2008).

Greater pedestrian and cycling safety in
German is largely due to a range of
government policies that promote it.
Extensive networks of bike paths and
lanes on busy arterial streets, priority
traffic signals at intersections, and
comprehensive traffic calming of
residential neighbourhoods enhance the
safety of walking and cycling (BMVBS,
2002). Rigorous training of both
motorists and non-motorists in traffic
safety is required. These explicitly pro-
walk and pro-bike policies generally slow
down car use and often shift roadway
space from cars to non-motorized users
(BMVBS, 2006).

3.4. Urban development and land use
policies. Over the last 50 years, cities in
both Germany and the USA have been
decentralizing (Nivola, 1999, Burchell et
al., 2002, Divall and Bond, 2003, DIFU,
2004). Nevertheless, in 2003 the
average population density of cities and
suburbs was up to three times higher in
Germany than in the USA. The greater
mix of land uses and higher population
densities in Germany lead to shorter
average trip distances than in the USA,
thus increasing the possibilities for
walking and cycling. Moreover, higher
population densities make public
transport service more economical by
generating higher passenger volumes.
Differences in spatial development
patterns between the two countries are
not simply the result of the much older
history of German cities. Far more
important are differences in the
organisation of the land-use planning
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process, property rights, zoning
regulation, and local public finance
(Nivola, 1999, Hirt, 2007, Schmidt and
Buehler, 2007).

Perhaps most fundamentally, the right to
develop property is highly circumscribed
in Germany. With few exceptions, new
development is limited by law to areas
immediately adjacent to already built-up
areas, thus avoiding leapfrog
development and suburban sprawl
(BMVBS, 1993).

In Germany, governments on the federal,
state, regional, and local level interact in
a bottom-up and top-down land-use
planning process, which is based on
cooperation, compromise, and mediation
(BMVBS, 2000, Kunzmann, 2001). The
specificity of land use plans increases
from top to bottom. Additionally, at each
level of government formal links exist
between land use planning and other
areas of planning such as transport and
the environment (BMVBS, 2000, Fuerst
and Scholles, 2003). Coordination of
land-use planning in Germany is
facilitated by less municipal competition
for property taxes (Schmidt and Buehler,
2007).

The key to compact, mixed-use
development in Germany lies in
horizontal cooperation between
jurisdictions at the same level of
government, vertical cooperation
between different levels of government,
strict regulation of private development
at the suburban fringe, zoning that
encourages high density and mixed use,
and tax sharing arrangements that
minimize competition among cities and

towns for tax base.

3.5. Coordinating policies. It is
politically  difficult  and potentially
inequitable to restrict car use and make

it more expensive unless there are
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feasible alternatives to car use that
provide acceptable levels of mobility.
Thus, car-restrictive policies must be
accompanied by the provision of high
quality public transport services as well
as safe and convenient walking and
cycling facilities.

Starting in the 1970s, German cities
started imposing restrictions on car use
and parking (Topp, 1994, Blatter, 1995,
Topp, 1993). Since then, car-restrictive
measures have been  successively
expanded. But at the same time,
conditions for walking, bicycling, and
public transport use have steadily
improved, and these three alternatives to
the car have been better coordinated
with each other. As a result, the overall
range of transport options improved for
everyone. That is what made the entire
package of policy reforms publicly
acceptable and politically possible.
Simply restricting car use, or making it
more expensive, without providing good
alternatives, would have been viewed as
purely punitive measures and thus
politically impossible.

The coordination of transport and land
use policies is another area where
Germany is ahead of the USA. In most
German cities, transport and land use
planning are usually conducted within the
same local government department
(BMVBS, 2000, Schmidt and Buehler,
2007). That is also true at the state and
federal levels of government. Indeed,
there is a combined Federal Ministry of
Transport and Land Use in Germany to
ensure coordination. There is no
equivalent in the USA, neither at the
state nor federal level of government.
The explicit coordination of transport and
land use is another key to the success of
sustainable transport policies in
Germany, since compact, mixed-use
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developments and crucial to the viability
of walking, cycling, and public transport.

3.6. Transport policy reforms. Land
use, urban development, and transport
policies in Germany have not always
been as sustainable as they are
currently. On the contrary, government
policies in the 1950s and 1960s generally
aimed to adapt cities to the car, vastly
expanding roadway supply and parking
facilities while permitting car-dependent
retail and residential developments on
the urban fringe (Hajdu, 1989, Hass-
Klau, 1993b, Koeberlein, 1997,
Schmucki, 2001, TRB, 2001, BMVBS,
2008). As car use increased, roadway
congestion got worse, and traffic
fatalities rose sharply. With rising car
traffic, noise and air pollution increased
as well, and quality of life in many
neighbourhoods suffered. These negative
externalities of car use triggered a
grassroots revolt that generated many of
the progressive transport and land use
policies in Germany today (BMVBS,
2008).

Stimulated further by the energy crisis of
1973, car-restrictive policies gradually
became more widespread and better
coordinated throughout the rest of the
1970s and continued to expand in
successive decades. Most cities reduced
car parking and increased its price,
especially in the central city (BMVBS,
2008, Topp, 1993). More and more cities
established car-free streets, which
increased in number and connectivity
over time to form extensive car-free
zones (Hass-Klau, 1993a, Beatley,
2000). Over the past three decades,
traffic calming of residential
neighbourhoods has spread rapidly to
virtually all Germany cities and towns.

In short, there was an important turn-
around in German policies in the early
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1970s. Ever since then, the trend has
been toward more restrictions and higher
taxes on car use, while walking, cycling,
and public transport have been
increasingly promoted through a wide
variety of measures. That shift in
transport policies was coordinated with a
corresponding shift in land use policy,
which increasingly fostered clustered
urban development within  walking
distance of public transport while
discouraging car-dependent development
at the suburban fringe.
The German federal government
provided the overall framework for
sustainable transport policies by raising
petrol taxes, decreasing spending on
roads, and increasing investment in
public transport. Nevertheless, German
states and cities played the most
important role in moving away from a
car-dominated system toward one where
there is genuine choice among modes.
Most of the necessary land use and
transport  policies could only be
implemented at the local level, and it is
precisely there that one finds the most
innovations in Germany.

Given that key role of cities, we focus
now on Freiburg, which for decades has
been at the vanguard of sustainable
transport and land use policies. Its
reputation for being the ‘environmental
capital’ of Germany derives from the
extraordinary range of measures
Freiburg has implemented since 1970 to
restrict car use, promote walking, cycling
and public transport, and encourage
development that promotes the quality of
life while protecting the environment and

saving energy.

4. Freiburg: Environmental capital of
Germany

4.1. Background information. Freiburg
is a city of about 220,000 inhabitants
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located in south-western Germany
(Gutzmer, 2006, City of Freiburg,
2009b). It serves as the economic,
cultural, and political centre of the Black
Forest region, which had a population of
615,000 in 2005 (Gutzmer, 2006). Its
economy is based on tourism, university
teaching and research, government and
church administration, and a broad range
of services provided to the surrounding
region. The development of Freiburg has
been favoured by its ideal climate—
sunnier and warmer and than other
major city in Germany—and its key
location at the gateway to the Black
Forest and less than an hour’s travel
from Switzerland and France (Pucher and
Clorer, 1992).

4.2. Trends in car ownership, travel
behaviour, and sustainability. From
1950 to 1970, car ownership in Freiburg
was higher than for West Germany as a
whole, but since the dramatic policy
reversal in the early 1970s, the rate in
Freiburg has fallen further and further
below the German average (see Table 1).
Moreover, the motorization rate declined
slightly between 1990 and 2006, from
422 to 419 cars per 1,000 inhabitants
(City of Freiburg, 2009b). Whereas
Freiburg had more than twice as many
cars per capita as the West German
average in 1950, it had 23% fewer cars
per capita than the unified German
average in 2006. That is a stunning
turnaround and dramatic evidence of the
impact of Freiburg’s range of sustainable
transport policies.

Available statistics confirm that Freiburg
has become more sustainable over time
and is more sustainable than Germany as
a whole. In spite of rising per-capita
income, vehicle km of car use per capita
in Freiburg declined by 7% on all roads
and by 13% on residential roads from
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1990 to 2006 (City of Freiburg, 2007a,
Oeko Institut, 2007, State of Baden
Wuerttemberg, 2008). From 1992 to
2005, transport CO, emissions per capita
in Freiburg fell by 13.49% to a level that is
89% of the German average and only
29% of the American average (City of
Freiburg, 2005, UBA, 2005b, Oeko
Institut, 2007, UBA, 2008). Travel is also
safer in Freiburg than in Germany as a
whole: 3.7 traffic fatalities per 100,000
inhabitants vs. 6.5 in Germany and 14.7
in the USA (NHTSA, 2004, INKAR, 2005,
Polizeidirektion Freiburg, 2005). Finally,
the financial viability of public transport
is extraordinarily high in Freiburg,
requiring only 10% of its operating costs
to be subsidized through government
funds, compared to 28% for Germany as
a whole and 65% in the USA (APTA,
2006, RVG, 2008c, VDV, 2008). It is not
possible to provide Freiburg’s ratings on
all the sustainability indicators listed in
Table 2, but the available statistics are
consistent with Freiburg’s image of being
a very sustainable city.

A key aspect of Freiburg’s sustainability
is the dramatic shift in travel behaviour
between 1982 and 2007. As shown in
Figure 1, the car share of trips in
Freiburg fell from 38% to 32% during a
period in which the car’'s mode share was
increasing rapidly almost everywhere
else in the world (Bratzel, 2000,
University of Dortmund, 2001, City of
Freiburg, 2008f). At the same time, the
bike share of trips in Freiburg almost
doubled, from 15% to 27%, and the
public transport mode share trips rose
from 11% to 18%.

While the car share of trips in Freiburg is
only half that for Germany as a whole,
Freiburg’s bike share is three times as
high, and its public transport share is
twice as high. Freiburgers average 339
public transport trips per year, four times
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as many as the average German (84
trips) and 15 times more than the
average American (22 trips) (BMVBS,
2004, ORNL, 2005, City of Freiburg,
2008f). Freiburgers average 350 bike
trips per year, three times as many as
the average German (104 trips) and 29
times more than the average American
(12 trips). Differences in walking rates
are smaller. Freiburgers walk only about
10% more than other Germans (299 vs.
269 trips per year) but 137% more than
Americans (299 vs. 126 trips). Freiburg
has avoided car dependence by providing
a full spectrum of travel options that
offer a genuine choice in ways to get
around.

The trends away from car use, as
documented above, did not result from a
sudden impoverishment of Freiburg. On
the contrary, employment in Freiburg
grew at three times the overall German
rate from 1996 to 2005 (11% vs. 4%)
(INKAR, 2005). In 2005, per-capita
income in Freiburg was 29% higher than
for Germany as a whole (€35,200 vs.
€27,200). Freiburg’s economy has
profited from its increasing focus on
sustainability. Since the early 1980s,
Freiburg has fostered the development of
its environmental, solar, and
biotechnology industries. By 2007
Freiburg had become Germany's leader
in the area of green industries, with
1,500 companies employing roughly
10,000 people and
approximately €500 million to the local
economy (City of Freiburg, 2009a).

contributing

Moreover, Freiburg’s tourist industry has
boomed thanks to a doubling in the
number of tourists since 1995 (City of
Freiburg 2009b). Thus, Freiburg has
actually profited from its increasing focus
on sustainability.
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Figure 1: Percentage of Trips by Mode of Transport in Freiburg, 1982-2007
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A flourishing economy and high per
capita incomes do not necessarily require
high levels of car ownership and use.
Rising incomes in Freiburg did not
stimulate the demand for cars nearly as
much as the demand for environmental
protection and overall quality of life.
That provided widespread public and
political support for the policy measures
implemented in Freiburg since 1970 that
have restricted car use while promoting
public transport, cycling, and walking.
The rest of this paper
Freiburg’s transport, land use, and

examines

housing policy reforms that account for
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its turnaround in travel behavior and
sustainability gains.

4.3. Evolution of land use and
transport policie. Freiburg was almost
completely destroyed in World War 11. In
1948, the city adopted a reconstruction
plan to rebuild the city centre in its old,
compact form instead of adopting a
modern, car-oriented urban structure
(Pucher 1992, City of
Freiburg, 2008c). During the 1950s and
1960s, however, Freiburg grew rapidly,
with the
neighbourhoods on the fringe of the city,

and Clorer,

construction of new

especially toward the Rhine River Plain to
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the west, where the terrain is flatter. The
new residential and industrial districts
were more spread out and more car-
oriented than the historic town centre,
with wider streets, a more regular street
pattern, and more parking facilities.
During this period, car ownership and
use grew rapidly, causing increased air
pollution, congestion, and traffic injuries
(Pucher and Clorer, 1992, Gutzmer,
2006, City of Freiburg, 2008c). The city’s
response was to widen roads and build
several new arterial roads, including one
that connected the town centre with the
autobahn. Many tram lines were
abandoned in favour of bus services
(Nahverkehr Breisgau, 2008). City land
use plans gave top priority to increasing
the supply of housing by expanding into
previously undeveloped areas. Transport
plans focused on the need to
accommodate increasing car use, even in
the historic city centre, where the main
town square was used for car parking
(City of Freiburg, 2008c).

In the late 1960s and early 1970s,
transport and land wuse policies in
Freiburg began a dramatic shift away
from the car. The various social and
environmental problems caused by car
use—combined with the 1973 oil crisis—
evoked a grassroots revolt among the
citizens of Freiburg, forcing politicians to
adopt a series of crucial policy decisions.
The city adopted new plans to restore,
expand, and modernize the tramway, to
establish an integrated network of
separate bicycling facilities, and to turn
most of the historic old town into a
pedestrian zone off limits to cars.
Freiburg’s first intermodal transport plan
of 1972 emphasized the importance of
walking, cycling and public transport for
the overall transport system, and the
1979 update of the transport plan
explicitly called for favouring those
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‘green modes’ over the car. The 1989
transport plan went a step further by
endorsing the overall reduction of car use
by restricting car use in the city centre
and all residential neighbourhoods.

As transport policies in the 1970s and
1980s increasingly restricted car use and
favoured the green modes, land use
policies shifted accordingly. In particular,
new development was to be concentrated
along public transport corridors,
especially the city’s expanding light rail
public transport system, the Stadtbahn
(City of Freiburg, 2008c). The most
recent land use plan of 2008 reiterates
the earlier goals of reducing car use but
is more explicit about prohibiting car-
dependent developments and even
supports car-free neighbourhoods. The
plan focuses on high-density
development along light rail routes,
strengthening local neighbourhood
commercial and service centres, and
mixing housing with stores, restaurants,
offices, schools, and other non-
residential land use uses (City of
Freiburg, 2008c). Central development is
explicitty favoured over peripheral
development on the suburban fringe. The
city has banned all car-dependent big-
box retailers such as home improvement
stores, furniture stores, and gardening
centres, not only because of the car
traffic they generate but also because
they draw customers away from central
city and neighbourhood retailers.

All future development is to be based on
the principle of shortening trip distances
to make them more walkable and
bikeable, ensuring local accessibility to all
the daily necessities of life. The 2008
land use plan further strengthens the
priority given to public transport,
walking, and cycling over the car. More
generally, it adopts the goal of
preserving the historical character of the
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city and increasing the quality of life and
overall attractiveness of Freiburg as a
place of residence, employment and

tourism.

Photo 1la: Freiburg's Cathedral Square
was used as a car park in the 1960s.
Source: City of Freiburg

AR |

Photo 1b: During the mid 1970s, cars
were banned from Freiburg's Cathedral
Square. It is now a lively pedestrian zone
with an open-air market.
Source: City of Freiburg

There are two recent examples of the
complete coordination of transport with
land use in Freiburg. Rieselfeld and
Vauban are residential developments
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built from 1993 to 2009 around newly
extended light rail lines (Ryan and
Thorgmorton, 2003, City of Freiburg,
2007b, 2008e). Both sharply limit car
access and parking. All streets are traffic
calmed at 30 km/hr or less.
Many streets are designated
as home zones, with speed
limits set at 7km/hr and
traffic priority for
pedestrians, cyclists, and
playing children. Both
communities feature high
density and the mixing of
residential, commercial,
educational, religious, and
recreational land uses. They
pr0|de a wide range of housing types for
low-income as  well as affluent
households and specifically favour
inclusion of women, families, the elderly,
and persons with
disabilities. Rieselfeld
and Vauban feature
high quality green
spaces, low energy

construction
methods, solar
energy, and rain

water re-use (Ryan

and Thorgmorton,
2003, City of
Freiburg, 2007b,

2008e). The residents
of Vauban convinced

further and to accommodate car-free
living, banning cars from residential
streets altogether and restricting parking
facilities to the periphery of the
community.

26

Volume 15. Number 1. April 2009



“" Photo 2a: Klarastrasse i 1960s. A -
Street designed for cars, not for people.

Source: City of Freiburg

car use and thus enhances safety, quiet,

and neighbourhood quality of life.
Source: City of Freiburg

Freiburg’s transport and land use plans
were coordinated with federal, state, and
regional transport and land use plans,
with the plans of adjacent municipalities,
and with local and regional public
transport plans (City of Freiburg, 2008c,
f). They were developed with extensive

World Transport Policy & Practice

citizen participation at
every stage and reflect
widespread support for
environmental protection.
As documented in the
following sections, the
complete turnaround in
Freiburg’s transport policies
resulted in dramatic
improvements for public
transport, bicycling, and
walking, while making car

use more expensive,
slower, and less
convenient.

4.4. Public transport improvements
Freiburg’s Stadtbahn, its light rail
‘ system, has been the
i centrepiece of the
city’s multi-faceted
strategy to improve
overall transport
sustainability.
Although a few old
streetcar lines were
still operating in the
1970s, they were
slow and outdated.
Construction of the
first modern light rail
line started in 1978
and was completed in
. 1983. The Stadtbahn
system has since expanded to four lines
with a total extent of 36.4 km in 2008
(City of Freiburg, 2009b). From 1983 to
2007, the total supply of light rail service
almost tripled, rising from 1.1 to 3.2
million vehicle km (Figure 2). The light
rail lines focus radially on the city centre
and terminate in various inner suburbs
(City of Freiburg, 2009b). Most of
Freiburg’s population now lives and
works within easy walking distance (300
meters) of a light rail line: 65% of
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residents and 70% of all jobs (City of
Freiburg, 2008f). With further expansions
planned, the city’s goal is to raise those

S——AN

percentages to 83% of residents and
89% of jobs.

T, .J,a.-
Kappel)} 2 o4

Y

Photo 3: Most Freiburgers live and work within 300m of a light rail stop (grey and red

shaded areas).
Source: City of Freiburg

The extent of the bus system has also
expanded: from 100 route km in 1974
to 273 route km in 2007 (City of
Freiburg, 2009b). Over most of that
period, vehicle km of bus services
increased, but since 2003 bus services
have been cut back as high-volume bus
lines are replaced with light rail lines
(ZRF, 2003, City of Freiburg, 2009b).
The new policy has been to use buses as

a feeder mode to bring passengers from
outlying neighbourhoods to light rail,
which then carries passengers to the city
centre. As of 2006, light rail carried 70%
of all passenger trips in Freiburg,
compared to 30% on buses (Gutzmer,
2006).

Figure 2: Trends in Public Transport Supply and Demand in Freiburg, 1974-2007
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As shown in Figure 2, total public
transport use in Freiburg fell between
1974 and 1983 (from 34 to 31 million
trips), in spite of a considerable increase
in bus services. Since the opening of the
light rail system in 1983, however, public
transport use has risen sharply (City of
Freiburg, 2009b). Public transport trips
roughly doubled between 1983 and 2007
(from 31 to 72 million passenger trips).
Freiburgers average 339 public transport

trips per year, or about one per day for
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each resident. It is the highest rate of
public transport use of any German city
and four times as high as the German
average of 84 (vDV, 2008, City of
Freiburg, 2009b).

Freiburg’s light rail trains run at intervals
of 7.5 minutes or less (Gutzmer, 2006,
City of Freiburg, 2008f). They are fully
integrated with the city’s 26 bus lines,
which run every 15 minutes near the
centre and every 20 to 30 minutes in
outlying areas. Both light rail and buses
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in Freiburg benefit from traffic signal
priority, with lights turning green for
oncoming trams and buses at key
intersections. That increases overall
public transport speeds. In addition,

real-time information is provided on
digital displays at light rail stops and key
bus stops (ZRF, 2003, City of Freiburg,
2008f, ZRF, 2008).

N e e

toldsbrunnen

Photo

4: Freiburg’s light rail lines converge in the pedestrian zone, which encompasses the

entire city centre. Modern, low floor vehicles, traffic signal priority, and real time

information make public transport a convenient, fast and reliable travel option.

Source: John Pucher

The extensive suburban rail and bus
services throughout the region are
centred on Freiburg and have grown
rapidly over the last two decades.
Between 1991 and 2005, regional public
transport service increased by 24%
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(from 2.7 billion to 3.4 billion seat
kilometers) (ZRF, 2008). Rail services, in
particular, have been growing rapidly in
recent years, and passenger km of
regional rail use rose 6-fold between
1997 and 2006: from 5 million to 31
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million (ZRF, 2008). Bus services have
expanded as well, especially those
connecting small towns and villages to
regional train stops. Including all public
transport services in the city of Freiburg
and the surrounding region, demand
grew from 57 million trips in 1985 to 109
million trips in 2007, an increase of 89%
(RVG, 2008a).

Services, fares, and subsidies for the
entire Freiburg region are coordinated by
the Zweckverbund Regio-Nahverkehr
Freiburg (ZRF), a regional public
transport association that includes 187
different bus and rail operators, 90
different lines, and 3050km of routes
(RVG, 2008e, g, ZRF, 2008). ZRF serves
625,000 residents in three counties and
75 towns. ZRF sets overall public
transport policy in the region and
develops an updated public transport
plan every five years. It is also
responsible for receiving funding from
federal, state and local governments and
then distributing those funds among the
17 public transport operators to cover
investment and operating expenses.

A key aspect of this multi-modal, multi-
agency regional coordination is the
unified ticketing system, which enables
riders to use a single ticket for several
trip segments and different types of
service. In 1984, Freiburg’s VAG public
transport system offered Germany'’s first
monthly ticket transferable to other users
(Bratzel, 1999, Hilliard, 2006). It was
marketed as the ‘environmental ticket’
(Umweltschutzkarte) to emphasize the
environmental advantages of public
transport over the private car. In 1991, a
region-wide ticket, the RegioKarte,
greatly expanded the geographic region
covered by the monthly ticket from
153km? to 2211km? (ZRF, 2008). These

monthly tickets have offered bargain
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fares for regular public transport users
(Gutzmer, 2006, RVF, 2006). In 2008
the monthly RegioKarte cost only €45.50,
and the annual RegioKarte cost €455 (or
€37.92 per month) for unlimited travel
within the entire ZRF region. Students
can purchase either the discounted
€33.50 RegioKarte or the even cheaper
Semester Ticket for six months, which
costs €69 (or €11.50 per month) (VAG,
2009). For €9.90 a day, holders of the
Freiburg RegioKarte can purchase
additional unlimited travel throughout
the five regional public transport regions
immediately adjacent to the ZRF,
increasing their travel area to 7235 km?
(RVF, 2006, RVG, 2008f). Yet another
innovation is the RegioMobilKarte, which
costs only €47 per month and provides
all the benefits of the regular RegioKarte
plus car-sharing membership, reduced
taxi fares, and discounts on bike and car
rentals.

The Umweltschutzkarte introduced in
1984 contributed to the 12% increase in
riders between 1984 and 1990, but the
RegioKarte introduced in 1991 had an
even greater impact (RVG, 2008b). Total
public transport trips in the entire ZRF
region increased by 70% between 1990
and 2007 (Gutzmer, 2006, RVG, 2008b).
Another indicator of the popularity of the
monthly cards is that a growing
percentage of public transport riders
purchase these monthly tickets. As
shown in Figure 3, over 60 million of the
trips within the city of Freiburg itself
relied on the monthly pass in 2007,
compared to only 6 million using single
tickets or daily passes (City of Freiburg,
2009b). Similarly, 90% of passengers in
the entire ZRF region rode with monthly
passes in 2005 (RVF, 2006, RVG,
2008d).
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Figure 3: Trend toward monthly region-wide tickets in Freiburg, 1974-2007
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A specific example shows how well public
transport competes with the private car,
both in terms of cost and time. In 2006,
a typical commute from the suburban
town of Emmendingen to Freiburg’s town
centre took 40 minutes by car and 44
minutes by public transport (including
walk trips to access stops) (RVF, 2006).
With an annual ZRF RegioKarte, the
average commuter paid €430 a year.
That was only 60% of the annual cost of
petrol (€740) for same commute by car,
and only 30% of the total annual cost of
owning a car and driving daily between
Emmendingen and Freiburg (€1570)
(RVF, 2006).
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One might assume that the massive
improvement of Freiburg’s public
transport system and its extraordinarily
inexpensive fare options would have
greatly added to government subsidy
requirements. On the contrary, the
operating subsidy per passenger trip (in
constant 2007 Euros) fell from €1.07 in
1984 to only €0.08 in 2007 (Gutzmer,
2006, RVG, 2008c). Currently, Freiburg’s
public transport system covers 75% of its
operating costs from passenger fares,
15% from state government
reimbursements for student and elderly
reduced fares, and only 10% from direct
operating subsidy from the City of
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Freiburg, the two adjacent counties, and
the state government (RVF, 2008).

There are two explanations for the sharp
drop in operating subsidy requirements:
reduced costs and increased revenue.
According to Freiburg’s public transport
planners, operating costs per vehicle km
of service have been reduced by better
coordinating and rationalizing services
among all providers, purchasing larger
and newer vehicles, and hiring more
part-time labour (RVF, 2006,
Hildebrandt, 2009). With fuller
integration of services, duplicative routes
have been eliminated. The fleet of buses
and trams has been modernized, thus
increasing reliability as well as reducing
maintenance costs. Freiburg has opted
for articulated buses and trams, which
require fewer drivers per passenger.
Labour costs have also been reduced by
hiring more part-time workers, who can
help provide extra service during peak
hours. Finally, automatic signal priority at
intersections speeds up buses and trams,
increasing the vehicle km of service that
any given driver can produce.

In Germany as a whole, total labour
costs for public transport fell by 10%
from 1997 to 2006 (VDV, 2008). Over
the same period, the number of full-time
employees fell by 26%, while the number
of part-time employees rose. Since part-
time workers are not paid for a full day,
they make it less expensive to provide
more frequent service during peak hours
(vDV, 2008). There has also been
increasing competition among public
transport operators, as mandated by the
EU regulations that require tendering of
all services in an EU-wide market (VDV,
2008). Most regional bus services are
already run by private operators, who
compete for service contracts and receive
no operating subsidy at all. City bus and
light rail services and suburban rail
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services have been streamlining their
operations in preparation for competitive
service tendering in the coming years.

As costs have fallen, revenues have
risen. The doubling of public transport
use in Freiburg and its surrounding
region has increased the number of
passengers per vehicle and thus
passenger revenue per vehicle mile of
service. That suggests that the demand
for public transport is elastic in Freiburg,
perhaps due to the many severe
restrictions on car use and parking as
well as the high cost of owning, driving,
and parking a car. As car use is made
more expensive, slower, and less
convenient, public transport obviously
becomes a more attractive substitute for
the car. Inexpensive monthly passes in
Freiburg have an especially large impact
on wusage because the time and
convenience of public transport services
are comparable to those of car use, or
even better in some instances. That is
confirmed by the previous example of the
work commute between Emmendingen
and Freiburg.

In Germany, capital investments in public
transport are covered primarily by
federal and state funds (Rdnnau et al.,
2002, Scholz, 2006). There are many
programs and sources of funds
depending on the specific type of capital
investment. That makes identifying exact
funding streams difficult (Scholz, 2006).
Neither state nor local government
officials have comprehensive data on
capital financing for public transport in
the Freiburg region.

Even within a single capital project,
funding responsibilities and sources can
vary between local, state and federal
governments. For example, the ZRF
estimates that planning and construction
costs for the “Breisgau S-Bahn” regional
rail expansion will be €400 million
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between 1997 and 2018. Federal and
state governments will cover 75% of
construction costs. Local governments
will  fund the remaining 25% of
construction costs and pay all planning
costs. Overall, state and federal subsidies
will cover 60% of project costs (RVG,
2008e, g, ZRF, 2008).

Capital investments for the expansion of
Freiburg’s light rail network averaged
€16 million per year from 2000 to 2007
(Hildebrandt, 2009). According to local
transport planners, three further
extensions planned for the coming years
will require significant increases in
funding.

In summary, the total government
investment in regional public transport
has been large in Freiburg, but it has
enabled a significant increase in the
quantity and quality of public transport
services in Freiburg and its surrounding
region. Moreover, operating subsidies
have fallen sharply, suggesting that
Freiburg’s long term investments have
paid off financially. Not only has total
public transport use increased, but its
share of overall travel has also increased.
These are impressive accomplishments,
even relative to the overall German

context of successful public transport.

4.5. Bicycling and walkin. Bicycling
has flourished in Freiburg over the past
few decades. The total number of bike
trips rose from 69,500 in 1976 to
211,000 in 2007, nearly tripling (Pucher
and Clorer, 1992, University  of
Dortmund, 2001, City of Freiburg,
2008f). From 1982 to 2007, the bike
share of trips increased from 11% to
28%, the second highest of all German
cities, exceeded only by Muenster, which
has a bike share of 35% (Pucher and
Buehler, 2008). As in most German
cities, the share of trips by foot in
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Freiburg has fallen considerably in recent
decades, mainly due to lengthening trip
distances as cities have been spreading
out. The decline in walking was most
pronounced in the 1980s, with the walk
share of trips falling from 35% in 1982 to
24%, apparently due to a shift from
walking to cycling and public transport.
Since 1982, however, the walk share has
remained stable and was 23% in both
1999 and 2007.

Although Freiburg seeks to promote both
cycling and walking, most of its efforts
have focused on cycling. The city
expanded its network of separate bike
paths and lanes from only 29km in 1972
to 160km in 2007 (FitzRoy and Smith,
1998, City of Freiburg, 2008a). In
addition, the cycling network includes
120km of bike paths through forests and
agricultural areas, 400km of traffic
calmed roads, and 2km of bicycling
streets, where cyclists have absolute
traffic priority (City of Freiburg, 2008b).
In total, there were 682km of bike routes
in 2007, and they continue to expand.
Perhaps most important, Freiburg’s
cycling facilities have been fully
integrated into a complete bikeway
network that permits cyclists to ride on
separate facilities or safe, lightly
travelled streets between virtually any
two points in the city.
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The traffic calming of residential
neighbourhoods has turned almost all
residential streets into good bike routes.
Roughly 90% of all Freiburg inhabitants
live on the 400km of streets where the
speed limit is 30km/hr or less (City of
Freiburg, 2008f). Moreover, in 2008
there were 177 home zones, where the
speed limit is further reduced to 7km/hr,
and cyclists and pedestrians have strict
priority over cars (City of Freiburg,
2008f, 2009a).

Photo 5a: The Wiwili Bridge in Freiburg
ca. 1970. Both lanes were reserved for
motor vehicles. The former tram line
crossing this bridge was removed in the
1960s.

Source: City of Freiburg
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In addition, about half of the 120 one-
way streets in Freiburg are ‘falsche
Einbahnstrassen,” where cyclists can ride
in either direction, while motorists are
restricted to one (City of Freiburg,
2008a)

Photo 5b: The Wiwili Bridge today. With
motor vehicles banned from the bridge,

bicycles have the right of way over the
entire width of the roadway. Not visible
in this photo, there are pedestrian
footpaths to the right and left of the blue
steel barriers.

Source: City of Freiburg
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Photo 6: Woman cycling in
one of Freiburg's 177 home
zones, where cars are
required to drive at "walking
speed” (<7km/hr). German
implementation of home
zones (Spielstrassen)
requires minimal changes to
street design and thus are
inexpensive.

Source: City of Freiburg

Photo 7: All residential
streets in Freiburg are traffic
calmed, with a speed limit of
30km/hr or less. This is one
of Freiburg's 177 home
zones, where the speed limit
is further reduced to 7km/hr
in order to permit walking,
cycling and playing on the street.
Source: City of Freiburg

Over the past three decades, the city has
been increasing the supply of bike
parking, improving its quality, and
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integ"rating it with bublic transport stops.
Between 1987 and 2009, the number of
bike parking spaces almost tripled, rising
from 2,200 to 6,040 (Gutzmer, 2006,
City of Freiburg, 2008f, a). There are
now 1,678 bike parking spots at public
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transport bike and ride facilities,
including 821 sheltered bike racks and 23
secure bike lockers. In addition, there is
a major bike station at Freiburg’s main
train station offering secure, sheltered
parking for 1,000 bikes (for €1 per day
or €10 per month), bike rental, bike
repair, travel advice, and bike shipment
to other cities (City of Freiburg, 2008a).
Not only does the city provide bike
parking directly, but it also requires all
new buildings with two or more
apartments to provide accessible bike
parking (City of Freiburg, 2008d).
Building codes require varying amounts
of bike parking for schools, universities,

businesses, and stores.

The city’s three most important
approaches to improving  walking
conditions are car-free zones, traffic
calming, and new developments that
generate short, walkable trips (City of
Freiburg, 2008c). Freiburg was the first
German city to create an interconnecting
network of car-free streets in its city
centre in the early 1970s (Beatley,
2000). The pedestrian zone already
covers the entire historic old town and
will soon be extended by about 0.5km
westward to the main train station,
permitting a safe, car-free walking
environment between the station and the
city centre (City of Freiburg, 2008f).

Photo 8: Interior view of the bike parking
garage at Freiburg’s main train station,
which holds 1,000 bikes and offers bike
repairs, bike rentals, and bike touring
advice.

Source: Ralph Buehler
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Almost all of Freiburg’s residential streets
are already traffic calmed at 30km/hr or
less, and the recent trend has been
toward home zones, which further reduce
speed limits to 7km/hr. As shown by
several academic studies, traffic calming
encourages more walking and makes it
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safer (Herrstedt, 1992, Webster and
Mackie, 1996, Morrison et al., 2003,
Tolley, 2003). As described earlier, the
city is working to develop more
neighbourhoods with a mix of residential,
commercial, educational, and

recreational facilities so that more trips

are short and walkable.

Photo 9: Rathausgasse, part of the

extensive car-free pedestrian zone in
Freiburg’s historic centre. The entire city
centre was rebuilt in its historic form
after almost complete destruction during
WWILI.

Source: Ralph Buehler

Freiburg transport planners concede that
more needs to be done to encourage
more walking (City of Freiburg, 2008f).
Some of the new cycling and tramway
infrastructure, for example, narrowed
pedestrian walkways. The latest plans
call for widening some sidewalks as well
as improving pedestrian crossings and
lengthening the crossing time for
pedestrians at signalized intersections.
Expansion of Freiburg’s pedestrian zone,
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further implementation of home zones,
and mixed-use developments should also
promote more walking.

Although Freiburg has ambitious plans
for further improving conditions for
cycling and walking, it has already
achieved a great deal. It has one of the
highest non-motorised mode shares in
Germany: 50% of all trips were by
_ walking or cycling in 2007.

4.6. Restrictions on car
use. Many of the previously
discussed measures to
promote public transport,
bicycling, and walking
involve restrictions on car
use. Car-free zones and
traffic calming are perhaps
the most obvious
examples. Signal priority
for buses, trams, and
cyclists also slows down car
travel. Even zebra
crosswalks restrict
motorists who are required
to stop for pedestrians.

Since the 1970s,
reconfigured its overall roadway network

Freiburg has

to divert through car and truck traffic
onto arterials that bypass residential
neighbourhoods as well as the historic
centre (City of Freiburg, 2008f). Several
key thoroughfares have been either
widened or improved in various ways to
increase their carrying capacity. Freiburg
combines disincentives to car use in the
town centre and residential
neighbourhoods with improvements in
key roadways that actually benefited car
users. In this respect as well, Freiburg
has carefully balanced the ‘stick’ and
‘carrot’ approaches in designing its
transport policies (Gutzmer, 2006).

38

Volume 15. Number 1. April 2009



Parking policy is a key aspect of
Freiburg’s taming of the car (Blatter,
1995). Parking garages are deliberately
placed at the periphery of the city centre,
thus forcing motorists to walk or take
public transport for the remainder of
their journeys. In many residential
neighbourhoods, parking is reserved for
residents only and requires a special
permit. On-street parking in commercial
areas of the city becomes more
expensive with proximity to the centre:
€2.20 in the innermost zone, €1.60 in
the intermediate zone, and €.60 in the
outermost zone (City of Freiburg, 2006,
2008f). Almost all on-street car parking
is limited in duration to prevent long-
term parking by commuters. Building
codes have reduced parking
requirements for cars in new residential
developments at the same time they
increased parking requirements for bikes.
As noted earlier, Rieselfeld and Vauban
restrict most car parking to the edge of
their neighbourhoods in order to prevent
the incursion of cars (City of Freiburg,
2008e).

All of these car-restrictive measures
implemented at the local level are
reinforced by the high taxes and fees
levied by the German federal
government on car ownership and use,
as documented in the first section of this
paper. Together, they make car use
more expensive, less convenient, and
slower than it would otherwise be. That
obviously enhances the relative
attractiveness of  public transport,
walking, and cycling. It is the
combination of car-restrictive measures
with improvements in public transport,
walking, and cycling that explains the
success of Freiburg in actually reducing
car use over recent decades.
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5. Conclusions and lessons from
Germany. Transport and land use
policies help explain the sustainability of
urban passenger transport in Germany.
In spite of per capita income and car
ownership rates that are among the
highest in the world, German
governments at every level have
explicitly encouraged compact, mixed-
use developments with excellent facilities
for walking and cycling. Similarly, for
many decades German public policies
have consistently promoted public
transport services that are extensive,
frequent, convenient, and attractively
priced, thus providing a feasible
alternative to the car for many trips. At
the same time, a wide range of policies
in Germany has made car use more
expensive and less convenient than in
the USA. It is the combination of these
policy carrots and sticks that perhaps
best explains the greater sustainability of
urban transport in Germany. The case
study of Freiburg shows how to make
urban transport more sustainable:

e Transport policies must be fully
integrated across modes of transport
and coordinated with land use
policies aimed at discouraging car-
dependent sprawl.

e Public transport systems must
provide integrated, dependable, and
convenient services that are priced
attractively through discounted
region-wide monthly and annual
tickets.

e Politicians must garner public support
by implementing controversial
policies in stages over an extended
period.

e Policies must fully integrate public
transport, walking and cycling to
foster the synergies of these
complementary modes of sustainable
transport.
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e Urban planners and government
officials must effectively
communicate the benefits of
sustainable transport, emphasizing
the wide range of economic,
environmental and social advantages
to everyone.

e Land use and transport policies must
be coordinated by planning for
compact, mixed-use development
that clusters residents and
businesses near public transport
services and generates a high
proportion of trips short enough to
cover by walking or cycling.

e Policies must restrict car use and
make it less convenient, slower, and
more expensive, especially in centre
cities and residential

neighbourhoods.

Some of the policy measures adopted in
Freiburg and in Germany may seem
impossible in car-oriented countries like
the USA, Australia, and Canada.
However, they are likely to become
politically feasible as transport problems
such as congestion, pollution, energy
use, and climate change get so bad that
the majority of voters, and the politicians
they elect, are finally willing to do
something about them. Even now, there
appears to be increasing public
awareness and political support for
energy conservation, environmental
protection, congestion relief, traffic
safety, financial viability, mobility
options, and social equity. There is a
growing realization that everyone would
benefit from more sustainable transport,
and that enhances the political
acceptability of the measures needed.

Sudden crises, like the sharp rise in
petrol prices in 2008, should be a wake-
up call, dramatically demonstrating the
importance of sustainable transport
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system. Many American families, for
example, were not able to shift to
alternative modes of transport and had
to spend an even higher share of their
household budget on daily travel. Car-
dependence makes transport systems
vulnerable to changes in resource
availability, threatening the long-term
economic viability of cities and countries.
By comparison, a transport system with
a wide range of travel options, as in
Germany, is far more resilient (Newman
et al., 2009). Freiburg is a perfect
example of a city that is already
implementing the measures necessary to
adapt to a future with severe resource
constraints. The story of its success
should be a hopeful and reassuring,
showing that a city can flourish by
adopting a wide range of sustainable land
use, housing, and transport policies.
Becoming more sustainable should not
be viewed as a burden but rather an
opportunity to enhance the mobility of
everyone while preserving the
environment, conserving natural
resources, mitigating social problems,
saving money, and even stimulating the
economy. One need only visit Freiburg to
experience the advantages of
sustainability.
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The Importance of Bicyclist Education

Bjorn Haake

Introduction

In their article “At the Frontiers of
Cycling” (World Transport Policy &
Practice, Volume 13, number 3), John
Pucher and Ralph Buehler emphasised
the need for a bike path infrastructure
that is separated from motorised traffic.
Their logic is that more people will start
riding their bikes because the perceived
risk of riding bikes is lower on a separate
facility.

Practical experience and studies have
shown that while separate bike facilities
decrease the risk of collisions between

intersections, they increase risk at

intersections (Underlien et al., 2005, p.
2).

Figure 1: The freedom ends at the yield
sign - The Netherlands isn't always as
nice to bicyclists as is commonly
believed.

The Berlin police department, which has
a wealth of experience studying cycling
safety since the 1980’s, says on its
website (Berliner Polizei, 2008): “It is
certain that guiding the bicyclists on the
roadway of the moving traffic leads to
better visibility between motorists and
bicyclists and can reduce the severe

World Transport Policy & Practice

turning accidents with often fatal

outcome at intersections or driveways.”

Head-on collisions and turning collisions
are much more common than a "hit from
behind" accident, though cyclists tend to
fear the latter the most. Studies (Wachtel
and Lewiston, 1994, pp 30-35) have
shown that rear-end accidents are one of
the least likely types of accidents,
particularly in the United States of
America.

This article is intended to refine Pucher
and Buehler's recommendations into
policy that can be applied wherever
traffic transportation planning is
practiced to increase the safety of
cyclists. This article is divided into
three parts. The first part includes
an analysis of some of the dangers
stemming from the nature of
separate bike paths. The second
part focuses on how these dangers
can be minimized. The third part
offers suggestions for increasing
bicycle ridership.

Part 1: Problems in the current
bike infrastructure

Current bicycle infrastructure has many
inherent problems that can’t easily be
solved from an engineering point of view.
Most often, bike paths are separated
from the roadway, without taking into
account that this increases crossing
traffic streams. We will give some

examples to point out these problems.

A) A closer look at the
Pucher/Buehler article

Conflicts with bus passengers

The caption to the picture on page 15
reads that the bike path behind the bus
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stop avoids conflicts between passengers
getting on and off the buses. But in fact
it increases them. In countries where
people drive on the right hand side, bus
passengers get off on the right. Putting
the bike path on the right hand side of
the bus actually increases the conflicts of
bicyclists and exiting passengers.

The author has practical experience of
these kinds of facilities in Freiburg/
Germany and Erlangen/Germany.
Passengers stepping off buses rarely are
aware of the fact that they are about to
step onto a bike path. Especially if they
are in a hurry, they will exit the bus
quickly, without looking. It is the
cyclists' responsibility to avoid a collision
with a pedestrian. The bicyclist would
have to slow down and possibly stop.

The conflict can be avoided if bicyclists
would share the roadway with motorists.
That way, they would pass on the left
and no conflicts would arise.

Bike path congestion

The picture on page 28 shows a
congested bike path, forcing everyone to
ride the same speed. It is virtually
impossible in this scenario to safely pass
other bicyclists. Experience shows that
cyclists will pass under unsafe conditions
if the infrastructure and rules do not
provide a safe means of doing so. In a
situation like that shown, the safety of
cyclists is reduced because the varying
speeds of cyclists are not
accommodated.

By sharing the roadway with motorists,
faster cyclists can more readily pass
slower ones.. This shared-road approach
also will make motorists more aware of
bicyclists and will increase the sense that
the roads can be shared.

It will also help in slowing motorized
traffic, which will result in safer bicycle
trips for everyone. The latter is especially
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important, as it will further emphasize
the bicycle as a faster means of
transportation on short trips, especially
in the inner cities.

Safer left hand turns

The photo on the right hand side on page
46 shows one of the downfalls of a bike
lane. The person riding behind the first
car seems to intend to make a left hand
turn, as her hand is out. However, her
lane positioning indicates she is turning
right or going straight. The conflict in
intentional and unintentional signals is
likely to confuse the driver of the grey
car behind her. The contradiction
between her lane positioning and hand
signal increases the risk of a conflict with
another roadway user.

Practical experience shows that Ilane
positioning when approaching an
intersection is a very powerful tool for
communicating intended movements
with motorists. A hand signal will not
make drivers aware enough of the
intentions of cyclists. A bicyclist turning
left from the rightmost lane is very
unpredictable.

This is really not surprising, as the same
would be true for cars. Imagine a
motorist travelling on the right lane of a
four-lane highway. Shortly before an
intersection, the motorist uses the left
turn signal and crosses two lanes to get
into the left-turn lane. Other car drivers
would never expect such a manoeuvre.
Predictability is one of the cornerstones
of vehicular cycling, described in detail in
section Il. Two examples should serve as
a reminder that predictability is of
paramount importance, no matter which
continent one is riding on.

Example 1, Santa Barbara, USA:
Approaching a four-way intersection, the
cyclist made a clear left-turn signal, but
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was riding on the very far right of the
travel lane. A car approaching from
behind was passing, even though it was
very close to the intersection and despite
the cyclist making a clear left-turn signal.
Had the cyclist ridden further to the left,
the motorist would have better registered
the intention of the cyclist and stayed
behind.

Example 2, Bordeaux, France:

Riding down a four-lane road, the cyclist
wanted to turn left. There was only one
car approaching, on the left lane. The
cyclist gave a clear hand signal to move
over to the left lane, but stayed in the
right lane. The motorist did not slow
down. The cyclist's hand signal was

simply not enough.

Had the cyclist moved over into the left
lane, the motorist would have either
slowed down or moved to the right lane
and passed there. This is a difficult
manoeuvre for beginning cyclists, but it
reduces the chance of getting hit by
telegraphing the intentions of the cyclist
more clearly and making the cyclist more
predictable.

The construct in that photo on page 46
discourages safe, predictable left-hand
turns by bicyclists. The only time this will
work is when the light is red long enough
to allow the cyclist to move over into the
front, left-turn pocket. Practically
speaking, such a scenario is unlikely to
occur. It is very likely that the light
changes to green while the cyclist is
trying to get to that front box, creating

an ambiguous situation.
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Education

Page 39 and 49 mention that in most
German cities, school children in third or
fourth grade will take bicycle safety
lessons. While this is correct, it’'s worth
reiterating what the author remembers
from the class. The test was divided into
a theory part, consisting primarily of
learning the relevant traffic signs. It
concluded with a written test.

The practical part consisted of training
with the local police on a parking lot,
with a practical test in the end. There

was no on-road training.

Typically, schools are leery of the liability
of putting students into on-road
maneuvers, so the course was held on a
parking lot. But all the students were
riding bikes through the city to get to the
parking lot in the first place. It would
therefore make sense to teach the
children proper techniques in what they

already do.

The police showed up by car rather than
by bicycle. Police instructions included to
ride 30 centimeters from the curb, which
is certainly not a safe practice.

Education is the most underrated point,
and will be examined further on page 10.

B.) Other examples of bicycle
infrastructure problems

Confusing right-of-way situations
Figure 1 shows a bike path in Germany.
It is a dual direction bike path, e.g.
bicyclists heading north (as shown in the
picture) are required to ride against
traffic. The four-way intersection has no
signage, which means that cars
appearing from the right hand side have
the right-of-way.
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Figure 2: Who has the right of way? Bike
paths can add unnecessary complexity to
traffic situations

The scenario for the bicyclist is
interesting. Approaching the intersection
he has the right-of-way over the car
coming from the left (west). Would he
go straight he also would have the right-
of-way over cars coming from the north
and turning west. But if the bicyclist
would want to make a right off the bike
path and then go straight across the
intersection (towards the east) he would
have to yield to cars coming from the
right (e.g. south), but would have the
right-of-way to cars from the left (e.g.
the grey car) and to cars coming from
the east, wishing to turn towards the
south.

If this seems confusing, it is. But it gets
worse. Some argue the bike lane doesn’t
have the right of way, since there is a
(small) curb. In which case the bike path
has a different right-of-way rule than the
roadway — i.e. it is not accompanying the
roadway in a legal sense, one of the
prerequisites to make the bike path
mandatory...

Unnatural right-of-way situations
Imagine you drive in a car and you
wanted to go straight and the straight
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through lane would be on the
right hand side of the right — turn
- only lane. Would this make it
easy for someone to turn right?
Would it make you feel
comfortable to go straight?
Would it matter if it would

happen at slower speeds?

Figure 3: Does this make
sense? (Graphic courtesy
of Klaus Muller)

But this is exactly how
separate bike paths work.

The fact is that unnatural
behavior is awkward and often

dangerous. This applies to both
motorists and cyclists.

The following picture shows Drachten,
Netherlands, and a bus driver not seeing
the cyclists. The cyclists have the right of
way but by putting them away from
traffic bus drivers are unable to see
them.

An intermediate report on Dbicycle
accidents (Alrutz and Prahlow, 2008, p 9)
in Freiburg stated that from four fatal
commercial truck/bike accidents, three
were likely caused by the “blind spot”
problem — such as shown in Figure 4.

Figure 4: Who would expect to be passed

from the right hand side?
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Maintenance neglect

Bike paths will usually look nice and
shiny when they are newly built. But
bike paths will be first to be cut from any
available funding in a community. There
are numerous examples of neglected
bike paths all over Europe. The pictures
show some bike paths in the Netherlands
— pictures usually not to be found in
articles praising the advantages of bike
paths. These are by no means the worst
example to be found. The interested
reader with a sense of humour should
check out the Warrington Cycle
Campaign (Warrington Cycle Campaign,
2008 - Facility of the month link).

The problem is that when maintenance
stops, bike paths can become a serious
safety hazard, as the following photos

show.

Figure 5: This bike path is badly
maintained, and due to its location inside
the zone of opening car doors is also
unsafe to use.
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Figure 6: Slippery when wet - and who
knows if there is a gully hiding
underneath?

Construction costs (versus cycling
class costs)

The building of a completely separate
(class 1') bike path can cost $1.3 million
per mile (Roseville, 2008, p. 51). Even
the simple signing and striping of a bike
lane costs $60,000.

Based on current class costs of $40 per
student for the onroad bike classes in
Roseville, the striping of one mile of bike
bath could teach 1,500 students! As
shown, separate facilities are much more
expensive. Three miles of a class | bike
path would finance bike classes for the
entire city of Roseville! Because the
classes are very successful and all
graduates say they ride with more
confidence, the impact of such an
outreach should not be underestimated.
Also, building bike paths is a long and
arduous process that will take many
years to complete. Roseville has built 10
miles of class | bike paths between 2002
and 2007. A class that will make riders
more confident in traffic takes about
eight to nine hours. ! Class I: Separate
bike paths that are away from traffic,
with  a minimum number of road

crossings.
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Part 11: Vehicular cycling

One of the big advantages of countries
that do not have a separate bicycle
infrastructure is that bicyclists get to use
the same roads as motorists and as a
result, enjoy the same convenience of
those roads. There are fewer problems
with cars or other obstacles blocking the
path. Because when such obstacles are
encountered on a separate bike path with
a high curb, then it is sometimes
necessary to get off the bike and walk it
around the obstacle. When bicyclists are
on the road, they can steer around
obstacles just like a motorist.

Bike paths are generally less well
maintained than the road (see). They are
cleared of ice and snow in the winter
sooner than the side paths. In fact, the
German traffic code says that if the bike
paths are not clear from ice, then
bicyclists can ride on the road. The
opposite doesn’t exist and based on
practical experience, it is generally true
that bike paths are cleared later or not at
all from snow and ice, compared to
roadways.

One approach for cyclists to share the
roadways effectively is known as
vehicular cycling. One of the early
advocates was John Forester (Forester,
1992), who nicely summed it up in one
sentence:

Cyclists fare best when they act and
are treated as drivers of vehicles.
Vehicular cycling is based around the
following principles:

- Predictability

- Visibility

- Assertiveness

- Obeying traffic laws

- Lane and intersection positioning

- Communicating with others

Having a detailed look at vehicular
cycling is impossible in this article, but
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because it is an integral part of safer
bicycle riding and a compelling
alternative to separated cycling facilities
when combined with roadway design that
supports safe integration of bicycles and
motor vehicles, it deserves a short

overview.

Predictability

Nobody likes (negative) surprises, and
traffic participants are no exception. If
you have ever been cut off by another
motorist you will probably agree. The
same holds true for bicyclists. It is
always the unexpected that causes
trouble. A bicyclist going the wrong way.
A bicyclist riding at night without proper
lighting equipment. A bicyclist making a
sudden lane change, especially without
looking back first.

Some people ride their bicycles against
the flow of traffic, arguing they can see
the oncoming traffic better. They fear a
rear-end accident. This leaves the
bicyclist vulnerable at every intersection
and driveway. Motorists often do not
expect traffic from the wrong side of the
road and do not pay attention to it.

If bicyclists govern their behaviour with
the same principals as motorists that
follow the traffic code, there would be far
fewer conflicts between the two groups.
The Roseville Bike Master plan shows
that during the six-month period from
August 2006 to February 2007, there
were 19 bicycle accidents. Eight involved
wrong-way riding and ten involved
sidewalk riding (Roseville. 2008). While
sidewalk in Roseville is legal in most
places, the statistics confirm that it is not
a safe way of riding. Sidewalk riding is
similar to bike path riding.

Visibility

Visibility is very important, but is not
limited to a lighting system. A lighting
system is certainly very necessary when
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riding in poor visibility conditions and its
usage is mandatory in many western
countries.

But visibility extends to broad daylight as
well. It is noticeable that some cyclists
are afraid of traffic, trying to make
themselves as small as possible. They
may ride as close to the right as they
physically can. This makes them much
more likely to be overlooked by
motorists. Motorists can better respond
to cyclists when the motorists can see
the cyclists.

Many people find cycling where motorists
can see a cyclist counter-intuitive, but
positioning a cyclist for visibility provides
motorists much more time to respond
appropriately (by slowing, giving way,
etc.). This minimises the chance of side
swipe or rear-end accidents — the ones
cyclist typically fear the most. They
already happen much less frequently
than other types of car-bike accidents. In
a Palo Alto study (Wachtel and Lewiston,
1994) out of 314 bicyclist-motorist
collisions, there were five from behind
(1.6 %). With proper riding techniques,
these accident rates can be further
reduced.

Assertiveness

This is the point that beginning cyclists
often struggle the most with. Cyclists
not comfortable in traffic often will ride
hesitantly. This can increase dangerous
situations.

For example, imagine the following
scenario. A bicyclist approaches an
intersection and a motorist waits on the
street coming from the cyclist’s right.
The bicyclist has the right of way. Some
bicyclist will stop pedalling and slow
down. This in turn may signal to the
motorist the bicyclist is slowing to make
a turn and therefore the motorist pulls

out.
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In this case it would be better to keep
pedalling at a high cadence and not
unnecessarily slow down. It is of course
always good to check if the motorist is
paying attention and be ready to hit the
brakes.

Assertiveness does not mean aggressive.
It just means to ride in a more
intentional manner to avoid ambiguous
situations.

Obeying traffic laws

Traffic laws exist to keep traffic flowing
smoothly and safely. If everyone drove
as they pleased, it would be impossible
to make headway. This is true for any
kind of vehicles — the "Vienna Convention
on Road Traffic" (United Nations. 1968,
p5) had the foresight in 1968 to define
the bicycle as a vehicle with the same
rights and responsibilities. The major
offences — wrong-way riding and running
red lights — should be ticketed to
increase bicycle safety.
Lane, speed and intersection
positioning

Lane positioning is very important for
safe bicycling. Especially in Europe,
many lanes are narrow, not allowing for
safe in-lane passing. However, some
cyclists will encourage in-line passing by
riding as far to the right as they possibly
can. This can lead to a motorist to
attempt passing without enough space
and create dangerous situations.
Intersection positioning is also important
to avoid confusion. A motorist
approaching an intersection on a four-
lane road would confuse everybody in the
attempt to make a left hand turn from
the rightmost lane. The same principle
applies for bicyclists. Whether in an
automobile or on a bicycle, gradual lane
changes to the rightmost lane that
serves the destination keep intentions
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clear and allow traffic to accommodate
the changes without increased danger.

Communicating with others

Things are easier when we communicate
well. It's common to see motorists or
bicyclists do sudden, unexpected
maneuvers. As a bicyclist, it is much
easier to communicate with other
roadway users because our body is more
visible than a motorist’s.

Next time you ride a bicycle in traffic, try
turning your head to look back at the
driver of the car behind you. (Practice
this maneuver in a parking lot first if you
cannot maintain a straight line while
doing so.) You will notice that you get
the attention of the driver behind you.
This is an effective means of opening a
line of communication, and typically
results in a slower-driving, more alert
motorist. Hand signals can complete the
communication by clearly expressing
intention.

Part 111: Proposing viable solutions
Education

A review of Pucher and Buehler’s article
shows the authors do not believe
spending money to separate bicycle and
motor vehicle traffic is the sole solution.
In the USA, the League of American
Bicyclists (www.bikeleague.org) offers
classes to help people understand the
concept of vehicular cycling. The goal is
to get people to ride comfortably in
traffic.

The classes are successful, and most
graduates say they feel more confident
riding in traffic after taking the course.
The increase in gas prices has caused
more people to ride their bikes.
Especially for those who have not ridden
in traffic for years, such a class can be

very beneficial.
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Not many people would advocate driving
a motor vehicle without proper driver’s
education. Today’s traffic has complex
rules, but some bicyclists don’t feel the
need to follow them. Education could
help to increase awareness that if
everybody follows the rules, traffic will
become smoother and safer.

A proper education should be given to
bicyclists. Hopping into traffic may have
worked years ago, when fewer cars were
on the road. But in today’s complex
traffic situations, bicyclists can easily be
overwhelmed, and ignorance of traffic
rules and laws becomes an increasingly
disturbing source of accidents.

Students of the author’s classes have
generally felt safer and more confident
riding in traffic. In the classes conducted
in 2007, there was only one student that
was not comfortable riding on the road
(and only attended the first class). All
the others felt confident enough to lead
the ride.

Bike classes in schools

Germany has made a good start with
bicycle classes for third or fourth graders,
but the classes often have poor quality
because they are not taught by people
with bicycle knowledge.

In the USA, it would be very helpful to
teach vehicular cycling practices in
schools. The scope of such education
should be expanded when the kids are
older, for example in 10th grade.

Shared Space

Traffic planners should also work to
create shared spaces, where motorists,
cyclists and pedestrians work with each
other, rather than against the other
groups. This concept was made very
popular by Dutch traffic engineer Hans
Monderman.
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Monderman  advocated that traffic
participants should pay attention to each
other, rather than to traffic signs. His
traffic designs removed signs like stop
signs, yield signs and stop lights.

In Drachten, Netherlands, it seems that
motorists and bicyclists are more aware
of each other, although there are still
separated bike paths, with all its dangers
(see Figure 4).

Tighter inner cities

Rather than looking into spending a lot of
money on bicycle infrastructure, concepts
need to be developed to design cities
that make cars less attractive to use in
the first place. This will be far more
beneficial to bicycling than spending a lot
of money on infrastructure.

Gent, Belgium, is good example. Even
though it could be improved for cyclists
(besides many dangerous side paths,
bicyclists are also allowed to ride against
one-way streets, even when they are too
narrow), the tight inner city discourages
driving. The only problem is that there is
too much parking available.

Gent is indeed a great city for walking
and it has a decent public transportation
system.

More selective bike facilities

There are cases of good bicycle facility
designs, mostly in inter city traffic. These
should be the ones to focus, rather than
building a large number of facilities, just
to claim success in the pro-bicycling
community.

In Germany, many farmer’s roads for
field access are open to bicyclists, but
are closed to general motor traffic. These
are great connections between cities and
they don’t cost any money to build.
Rivers also have good separate facilities,

such as the American River Bikeway,
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between Folsom and Sacramento, in
California.

It is much more difficult to create
separate paths inside a city. It is
inevitable that bicycle and motor traffic
will cross at intersections. The strategies
to decrease accidents at those
intersections should be highlighted

Summary

In order to increase the number of
bicyclists, it is of utmost importance to
provide the necessary education. Even in
many so-called bicycle-friendly countries
in Europe, like Germany, the Netherlands
or Belgium, dangerous behaviour from
cyclists can be seen frequently.
Educating cyclists will be far more
beneficial than spending a lot of money
on a concept that has been proven to be

dangerous over four decades in Europe.

Spending money on bike facilities should
be limited to those paths that really
make sense (mostly inter city traffic).
Paths that do not help to increase bicycle
safety, should be avoided to use the
money in other areas needed. In times
of a world-wide financial crisis, fiscal
responsibility is a good thing.

Every rider that has graduated from the
Roseville Bike Safety Classes have said
that they feel more confident. Spending
resources on education to increase the
number of bicyclists seems a more
appropriate use and will help to not only
increase the number of bicyclists, but will
help keep them safe.
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Cycling for a Few or for Everyone:
The Importance of Social Justice in Cycling Policy

John Pucher, Ralph Buehler

Introduction
In his article “The Importance of Bicyclist
Education,” Bjorn Haake, a professional
cycling trainer, criticizes the research
findings reported in our article “At the
Frontiers of Cycling” (Pucher and
Buehler, 2007). Our case study analysis
of cycling trends and policies in six cities
and three European countries concluded
that a multi-faceted approach is the most
effective way to encourage cycling. In
particular, Haake rejects our finding that
an integrated, comprehensive network of
well-maintained, well-designed cycling
facilities, such as bike paths and lanes, is
a key element in any package of policies
to promote cycling.
At the outset, we would Ilike to
emphasize that separate cycling facilities
should not be the only approach to
encouraging more cycling and making it
safer. Our research shows that such
facilities are not sufficient but must be
complemented by a host of other
measures, such as:

e Improving roadway  design to
facilitate cycling on roads without
separate cycling facilities (e.g. fixing
potholes, clearing of debris, wide
outside lanes, bike-friendly drain
grates, etc.)

e Ample bike parking, including secure
and sheltered facilities

e Full integration of cycling with public
transport

e Comprehensive traffic education and
training of both cyclists and motorists

e Severe penalties for motorists who
endanger cyclists, especially in those
cases resulting in serious injury or
death
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e Traffic priority for cyclists at
intersections, combined with various

intersection design modifications to

mitigate car-bike conflicts at
crossings
e Promotional, marketing, and

informational events to generate
enthusiasm and wide public support
for cycling

e Restriction of car use, especially in
residential neighbourhoods and city
centres

e Greatly increased taxes and fees on
car ownership, use, and parking to
reflect the high social and
environmental costs of the car

e Land use policies that discourage
low-density suburban sprawl and
foster compact, mixed-use

developments that generate shorter

and thus more bikeable trips.

Importance of bicyclist education

As readers can confirm, our cycling
publications have always emphasized the
crucial role of education and training,
both for cyclists and for motorists
(Pucher, 1997; Pucher et al., 1999;
Pucher and Dijkstra, 2000 and 2003;
Pucher, 2001; Pucher and Buehler, 2005,
2007, 2008a, 2008b). We have never
expressed opposition to the sort of on-
road cycling training offered by
professional cycling trainers such as
Haake.

Moreover, our research highlights the
importance of comprehensive, mandatory
cycling training for all school children so
that they can have the necessary cycling
skills and knowledge even at a young
age. Haake criticises the cycling training
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efforts in Berlin’s schools. On the basis of
his personal experience as a child, he
maintains that there is only theoretical
and off-road training of schoolchildren.
Our own survey indicated that many
Dutch, Danish and German cities do
indeed offer on-road training,
accompanied by a police officer. Even in
those cities where on-road instruction is
not offered, surely it is preferable to
provide schoolchildren with at least
theoretical and off-road cycling training
rather than nothing at all, as in American
cities.

As so often in his critique of our article,
Haake finds one or two specific examples
of problems with this or that program
and then condemns the entire category
of such programs on the basis of a few
particular instances of problematic
implementation. The solution to
inadequate training programs in schools
is improving them, not eliminating them.
We did not claim in our article that the
cycling training in Dutch, Danish, and
German schools is perfect, but surely it is
better than nothing at all. And since it is
already in place and accessible to every
young schoolchild free of charge, it is
surely the best basis for any
improvements.

Haake claims that the only good cycling
training is the kind of on-road cycling
training that he and his fellow trainers
offer, with their exclusive focus on
cycling together with vehicular traffic on
regular roads. Surely, this is also an
important skill, and such training
programs make a contribution to overall
cycling safety, but they cannot be the
only answer. Although such vehicular
cycling training courses are offered in
many cities in North America, only a tiny
percentage of cyclists take such courses
on a voluntary basis. Thus, limiting
cycling training to the sorts of courses
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that Haake teaches would reach only a
minute percentage of the population. By
comparison, the cycling training courses
offered in the Netherlands, Denmark, and
Germany reach almost all schoolchildren
by the 3™ or 4™ grades. Whatever their
limitations, there can be no question that
they have far more impact than the fee-
based, voluntary courses offered by
Haake, however good those on-road
training courses might be. Social justice
is also at issue here, since cycling
education in the schools is free and
available to all, while the wvehicular
cycling training courses offered by Haake
usually involve a charge.

Haake claims that his cycling courses are
successful, since many participants
report feeling more comfortable cycling
on roads after completing the course. It
is important to note that those
participants voluntarily sought out his
on-road bicycle training course. Thus,
Haake observes individuals who were
committed to on-road cycling before the
course even began. This self-selection of
participants undermines the validity of
his conclusion. Few Americans would
even consider taking the sort of on-road
cycling course offered by Haake and his
colleagues. Most people would feel
uncomfortable looking backward while
cycling forward, a technique that Haake
teaches his students and considers

essential to vehicular cycling skills.

Importance of motorist education
and law enforcement

In his critique, Haake ignores the equally
important  problem of  inadequate
motorist education and training. As we
have documented in all our publications,
it is crucial that motorist training and
licensing procedures focus on the need
for motorists to share the road with
cyclists and to avoid endangering them.
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In fact, that is a central part of motorist
education and testing in the Netherlands,
Denmark, and Germany, while it is
totally neglected in the USA.
Furthermore, it is crucial that the legal
rights of cyclists on roadways be strictly
enforced, and that motorists who violate
them be punished in a meaningful way to
reinforce  what is taught in driver
training. The police and courts in the USA
have almost entirely ignored cyclists’
right to be protected from motorists
while riding on the road (Komanoff,
1999). Even in cases where motorists are
unquestionably at fault, summonses are
rarely issued to motorists for causing
crashes that kill cyclists.

In short, we find Haake’s call for focusing
solely on on-road cyclist training too
narrow. Traffic education must be far
more comprehensive, including both
cyclists and motorists. And it cannot be
limited to vehicular cycling training
courses for adults but must start with
schoolchildren, as in northern Europe, at
an age young enough that children can
cycle to school on a daily basis and
continue cycling for the rest of their lives.

Separate cycling facilities

Haake acknowledges the potential of
separate cycling facilities between cities
or in rural areas, and specifically cites
the American River Trail near
Sacramento, California. However, he
opposes any sort of separate cycling
facilities within cities, where almost all
daily trips are made. There are many
different kinds of cycling facilities, which
vary in location, design, and degree of
separation from other modes. Depending
on cost, space availability, and roadway
traffic conditions, different facilities are
appropriate in different situations. There
is no universal consensus on the exact
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terminology, but the general categories

of cycling facilities include the following:

e Urban cycle tracks, which are bike-
only on-road lanes protected from
motor vehicle traffic by barriers of
various sorts. Such cycle tracks
provide separation from both
pedestrians and motor vehicles while
keeping cyclists in view of motorists
to a greater extent than bike paths
(sidepaths) on the sidewalks.

¢ On-street bike lanes that are not
protected by physical barriers and
are often blocked by double-parked
cars, delivery vehicles and
endangered by car doors being
opened into the path of on-coming
cyclists. The main advantage of such
lanes is that they are cheaper and
easier to build and place the cyclist in
view of motorists. Their main
disadvantage is that they provide no
physical protection at all from motor
vehicles.

e Protective lane striping for
cyclists (“Suggestivstreifen” or
“Angebotsstreifen” in  Germany),
which are similar to bike lanes but
narrower (due to space limitations on
the particular roadway) and are
demarcated by dashed striping
instead of a solid stripe. They
provide less protection than a full
bike lane, but help signal the
presence of cyclists to motorists.

¢ Combined bus-bike lanes, which
are extra-wide lanes for
accommodating both buses and
cyclists, common in many northern
European cities.

e Bike paths on sidewalks
(sidepaths), which have a
distinctive pavement or color to
demarcate them from the footpath.

e Off-road bike-only paths parallel
to urban roads but set off from the
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roadway and completely separate
from footpaths.

e Bike-only paths through parks,
forests, and open space, sometimes
referred to as green cycle tracks

e Shared-use paths (often in
parks) that are separated from
motor vehicle traffic but permit use
by pedestrians, joggers, in-line
skaters, skateboarders, rollers, and
various other non-motorized users.

e Bicycle streets, which are common
in many northern European cities,
and give cyclists absolute right of
way priority over the entire width of
a narrow urban street with light
traffic. Car use is permitted provided
it is at very low speed and does not
interfere with cyclists.

e Bike boulevards, which are being
implemented in North American
cities, generally on lightly traveled
roads with minimal truck traffic, and
with  specific signage directing
motorists to share the road with
cyclists. While bicycle streets in
Europe give cyclists absolute priority,
bike boulevards simply emphasize
cyclists’ equal rights to the road with
pavement markings and signage.

e Traffic-calmed residential streets,
which reduce speed limits to 30km/hr
in Europe (20mph in the UK), both
by posting reduced speed limits and
by wvarious kinds of physical
modifications to roadway to prevent
high speed use by motor vehicles.
The greatly reduced speeds and light
traffic volumes make these traffic
calmed streets ideal for cycling
without any special cycling facilities
of any kind.

e Super traffic-calmed residential
streets, called Woonerfs in the
Netherlands, Spielstrassen in

Germany and Home Zones in the UK.
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Speeds are further reduced in these
zones to walking speed (officially
7km/hr).

e Bike boxes, advance stop lines,
special bicycle traffic signals,
special marking and coloration of
bike lanes, and various other
intersection modifications are
also an integral part of the

network

European cities

overall cycling
infrastructure.
have been constantly improving the
design of these intersection facilities
for cyclists to improve safety,
especially by reducing the problem of
conflicting traffic streams at
intersections.

Haake rejects virtually all of these special
cycling facilities in cities as unnecessary,
inconvenient, and dangerous. Similar to
Forester (1992), Haake insists on one
and only one way to bike: vehicular
cycling. According to this approach, all
cyclists should be forced to learn to
operate their bikes as they would motor
vehicles and ride in mixed traffic on
roadways, even on urban arterials. No
special protection or physical separation
is to be allowed for cyclists, regardless of
the speed and volume of motor vehicle
traffic, the presence of large vehicles
such as trucks and buses, and the
carelessness or outright hostility of
motorists toward cyclists on the roadway.
Haake cites a few anecdotal examples of
cycling facilities that are badly designed
or poorly maintained. He explains why
specific cases of such facilities are unsafe
and inconvenient, and then concludes
that all separate cycling facilities are
unsafe. For example, Haake shows a
photo of a bike path covered with leaves
one particular day in autumn and
suggests that all bike paths are poorly
maintained. One could just as easily
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show a photo of a roadway perforated by
dangerous potholes or littered with glass,
trash and other debris. Both are specific
examples of bad situations but hardly
provide proof of a general problem.
There can be no question that some
cycling facilities are badly designed and
poorly maintained. But many roads are
also badly designed and poorly
maintained. The solution is to work on
improving the design of both cycling
facilities and roads, not doing away with
them.

The more general argument of Haake is
that separate cycling facilities, by their
very nature—even if well maintained—
are intrinsically unsafe and inconvenient,
and thus should rarely if ever be built,
although Haake makes the exception of
inter-urban trails. He provides no
empirical evidence to back up his views.
He makes a variety of theoretical
arguments about the dangers of separate
facilities and cites a few especially
egregious examples of badly designed
facilities. But he does not provide a
comprehensive statistical analysis that
actually measures cycling speed,
volumes, and safety in a large sample of
representative facilities.

In fact, the overwhelming evidence is
that cycling is much safer and more
popular precisely in those countries
where bikeways, bike lanes, special
intersection modifications, and priority
traffic signals are the key to their
bicycling policies. As shown in our article
“At the Frontiers of Cycling,” the modal
split share of cycling is more than ten
times higher in the Netherlands (27%),
Denmark (18%), and Germany (10%)
than in the USA, where less than one
percent (0.9%) of urban trips are made
by bike. Moreover, the fatality rate per
100 million km cycled is almost six times
as high in the USA (56.8) as in the
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Netherlands (1.1) and over three times
as high as in Germany (1.7).

Haake does not dispute these statistics,
and he cannot explain away the greater
safety and popularity of cycling in
northern Europe. If bikeways and bike
lanes are so dangerous, slow, and
inconvenient—as he claims—then why is
cycling overall so safe and popular in the
Netherlands, Denmark, and Germany?
Conversely, if vehicular cycling is so
much safer, faster, and more convenient,
then why is cycling so unsafe and so
unpopular in the USA? Vehicular cycling,
as Haake points out, is already possible
on most urban roads in the USA (except
limited access highways). Yet with
vehicular cycling already possible, and
with Forester-inspired ‘effective cycling’
classes offered all over the country,
cycling still accounts for less than one
percent of all trips.

Within the USA, Davis (California),
Portland

(Colorado) are famous for their extensive

(Oregon), and Boulder

systems of separate bicycling facilities.
Moreover, they are the only three
American cities that have earned the
coveted “platinum” level status awarded
by the Bicycling Friendly Community
program of the League of American
Bicyclists—for which Haake himself is a
cycling trainer. Davis, Portland, and
Boulder all have high cycling rates
(relative to other American cities) and
excellent safety records. That directly
contradicts Haake’s claim that separate
facilities are slow, unpopular, and
dangerous.

Haake fails to provide empirical evidence
for his claim that separate facilities are
unnecessary and that on-road cycling
training is sufficient for everyone’s
cycling needs and abilities. He does not
provide any specific examples of cities in
Europe or North America that have raised
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the share of bike trips to ten percent or
more by focusing exclusively on vehicular
cycling, while providing no separate
cycling facilities at all. If cycling on roads
is so safe, convenient and popular, then
surely he must be able to find that sort
of evidence. In fact, he provides no such
evidence, while he ignores  the
overwhelming empirical evidence that
separate facilities are crucial to raising
cycling levels and improving cycling
safety.

Haake criticizes several aspects of
bicycling policy in Berlin, especially its
extensive cycling network. Berlin has
over 1,000km of separate cycling
facilities: 620km of separate cycle tracks
and bike paths, 60km of on-road bike
lanes, 50km of bike lanes on sidewalks,
and 190km of off-road bikeways through
forests and parks. There are also 70km
of combined bus-bike lanes and 100km
of shared-use paths (City of Berlin,
2009a). In addition to that separate
cycling infrastructure, 3,800km of
residential streets are traffic calmed with
a speed limit of 30km/hr or less. Thus,
the total network of separate cycling
facilities and traffic calmed streets in
Berlin is almost 5,000km long.

As the network of cycling facilities in
Berlin has expanded in recent decades,
bicycling has boomed. The bike mode
share in Berlin increased from 7 percent
in 1992 to 10 percent in 2006. That is
the highest bike share of trips in any
European city of comparable size, and
about ten times higher than any
American city of comparable size. At the
same time, cycling safety increased.
Between 1992 and 2006 cyclist fatalities
decreased by over 60 percent (from 24
to 9) (City of Berlin, 2009b). Clearly, the
bicycling facilities and training programs
in Berlin cannot be as terrible as
portrayed by Haake. Most large American
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cities would consider it an unimaginable
success to have a tenth of their trips by
bike.

In short, those countries and cities with
extensive bicycling facilities have the
highest cycling mode shares and the
lowest fatality rates. Those countries and
cities without separate facilities have low
bike mode shares and much higher
fatality rates.

Importance of social justice in
cycling policies

Our research shows that separate paths
and lanes are especially important for
those unable or unwilling to do battle
with cars for space on busy roads such as
arterials with heavy traffic and many
large vehicles such as trucks and buses.
Training courses may help, but they do
not eliminate the inherent danger of
cycling on the same right of way with
motor vehicles, particular for those
whose mental or physical conditions limit
their ability to safely negotiate heavy
traffic. The slowed reflexes, frailty, and
deteriorating eyesight and hearing of
many elderly make them especially
vulnerable. Limited experience and
unpredictable movements put children at
special risk on streets. Moreover,
regardless of age, many people prefer to
avoid the anxiety and tension of cycling
in mixed traffic, aside from the safety
hazards. Most Europeans believe that
bicycling should not be reserved only for
those who are trained, fit, and daring
enough to navigate busy traffic on city
streets.

In the vehicular cycling model, cyclists
must constantly evaluate traffic, looking
back, signalling, adjusting lateral position
and speed, sometimes blocking a lane
and sometimes yielding, always trying to
fit into the ‘dance’ that is traffic.

Research shows that most people feel
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very unsafe engaging in this kind of
dance, in which a single mistake could be
fatal. Children as well as many women
and elders are excluded. While some
people, especially young men, may find
the challenge stimulating, it is stressful
and unpleasant for the vast majority. It
is no wonder that the model of vehicular
cycling, which the USA has followed de
facto for the past forty years, has led to
extremely low levels of bicycling use.
Once more, the important issue of social
justice arises. As documented in detail in
our July 2008 article “Making Cycling
Irresistible,” countries with extensive
cycling facilities (such as the
Netherlands, Denmark, Germany,
Belgium, and Sweden) have roughly the
same number of women as men cyclists.
By comparison, men account for 75%-
80% of cyclists in countries such as the
USA, Canada, and Australia, with far
fewer and less integrated cycling
facilities. Similarly, cycling is fairly evenly
distributed among all age groups in
countries with extensive cycling facilities,
while in countries without them, cycling
is mostly for young adults.

Here, then, is perhaps the strongest
argument of all for separate cycling
facilities: they enable a wide spectrum of
the population to cycle at the same time
they raise overall cycling levels. And that
is the real choice. Do we really want to
restrict cycling to a tiny percentage of
the population and exclude most women,
children, and seniors? Or should we be
truly inclusive and design our cycling
policies for everyone? Clearly, most
people will not cycle without separate
cycling facilities. They are not a panacea
for cycling, but combined with the full
range of pro-cycling measures listed at
the outset of this paper, separate
facilities are the key to raising overall
cycling levels by appealing to the
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broadest possible range of social groups.
Cycling should be for everyone, not just
for the few who are willing to undergo
extensive training as vehicular cyclists
and only ride on the road.
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