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Preface

Through 15 years of association with the Velo-city cycling conferences,
together with central involvement in the recent growth of the world walking
conferences known as Walk21 [ have been extremely fortunate to listen to
and learn from inspirational researchers, professionals, speakers and
practitioners in the world of non-motorised transport. Many of them are
represented in these pages, and I have to say that I am immensely proud to
have had the opportunity to work with them and to be their editor. All are
esteemed colleagues and I am lucky to count many as friends. In particular
I wish to acknowledge the debt I owe to three special people — Les Lumsdon
of Manchester Metropolitan University, lan Napier of IN Partnership Consulting
in Sydney, and Jim Walker of the London Walking Partnership. Quite apart
from the depth of knowledge and understanding that I have gained from
them, all three have taught me the value of not just talking, but of walking
and talking.

As well as the contributors, there are others that I would like to thank for
encouragement and support in promoting walking and cycling through the
years. They include John Adams, Ben Plowden, John Whitelegg and the late
John Roberts in the UK; and from Australasia, Sue Dunn from Adelaide;
Helen Abrahams, Robyn Davies, Michael Roth and Bronwen Thornton from
Brisbane; Nigel Flannigan, John Grant and lan Kett from Melbourne; and
Donna Goodwin and Steve Scrivenor from New Zealand. It is important too
to recognise that without provocation and encouragement from lain Stevenson
and guidance from Francis Dodds of Woodhead Publishing the project would
never have tottered its first step let alone completed the circuit.

In all of this pleasure brought by scholarship and collaboration, there is
one desperately sad note. This book has 54 chapters: it should have had 55.
On 21 March 2002 one of the contributors was struck down and killed by a
vehicle while crossing the street in St Louis, Missouri, in the USA. Susie
Stephens was a founder and former director of the Thunderhead Alliance, a
national coalition of bicycle advocacy organisations, which she had grown
from a small band of determined advocates into a national force. Poignantly,
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she was in St Louis doing work for the National Center for Bicycling and
Walking. She was 36. On the Thunderhead Alliance website, a former colleague
reflects that ‘her memory will always inspire us to set the highest goals’. Her
loss is graphic testimony to the timeliness and relevance of the ideas championed
in this book.

Rodney Tolley
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Introduction: talking the talk but not
walking the walk

Rodney Tolley, CAST (The Centre for Alternative and Sustainable
Transport), UK

If sustainable transport is defined as ‘transport that meets the needs of the
present without compromising the ability of future generations to meet their
own needs’, it is evident on many criteria that our current car-based travel
patterns are unsustainable in terms of present and future generations. The
premise of this book is thus that there is a short and long term imperative not
only for us to switch to more sustainable forms of transport (which include
public transport) but for large proportions of our travel to be moved to the
most sustainable forms, walking and cycling.

Though it is true that in the last decade the merits of walking and cycling
have been better recognised, promoting them still often takes place in a
vacuum, without any serious consideration given to the necessary trade-off
between trips by different modes. Given that the number of trips per person
is stable at about three per day, it follows that an increase in the number of
trips by one mode must be at the expense of another. Therefore the sustainability
goal should not be, for example, ‘to increase walking’, as this might be at the
expense of cycling, yielding no sustainability gain. It is, instead, to increase
walking and cycling and simultaneously reduce car use. It is here that the
real battle is to be fought.

Without any doubt, in many countries green mode promotion at the local
level is important and there are countless successful projects with non-motorised
components such as travel plans, safe routes to school, walking buses, car
free days, walk to work days and much more. However, the background is of
rapidly rising motorisation of society and spaces. There are green gains, but
they are set in a sea of red losses. The same governments that are espousing
the new green transport agenda are simultaneously accepting and anticipating
rising volumes of motorised traffic — and this failure to grasp the nettle of
traffic reduction sits extremely uneasily with goals of increasing trips by
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bicycle and, to a lesser degree, on foot. For once a popular aphorism can be
taken literally: we talk the talk but we don’t walk the walk.

However, we must not disparage ‘talking the talk’, as it is a necessary pre-
condition to knowledge and understanding, and indeed to raising awareness
of these issues amongst those who do not even conceptualise walking and
cycling as forms of transport at all. The opportunities to exchange information
and best practice on walking and cycling have grown rapidly in recent years.
Cycling has long had major conference series, led by the biennial Velo-city
in Europe and Pro-Bike (now Pro-Walk Pro-Bike) in the USA. These streams
converge from time to time in the VeloMondial (world) conferences. However,
walking, disadvantaged by its very ubiquity, has remained an unexplored
byway of research until relatively recently. It was not until 1997 that the UK
held its first National Walking Conference and this has since become an
annual event, hosted by CAST. Global gatherings have followed, the first
being Walk21, held in London in February 2000. Since then successive
conferences have been held in Perth, Australia (2001), Donostia-San Sebastian,
Spain (2002) and Portland, USA (2003) with future Walk21s in advanced
stages of planning for Europe and Australasia.

Underpinning and paralleling this burgeoning information exchange is
rapid growth in practical interventions and in research. However, an extensive
research agenda remains, dealing with such issues as:

e improving understanding of the cultural dynamics and motivations that
affect people’s willingness to walk or cycle;

e identifying what elements of the urban environment encourage or
discourage walking and cycling;

e discovering how to evolve leisure walkers and cyclists into everyday,
utilitarian walkers and cyclists;

e determining how walking and cycling may be better integrated with
public transport;

e quantifying the health benefits of walking and cycling as modes of
transport;

e developing indicators of urban quality and economic vitality based on
walking and cycling;
agreeing on how best walking and cycling may be promoted and marketed;
ensuring that walking and cycling address the social exclusion agenda;
determining how walking champions and professionals should be
identified, encouraged and trained and their needs supported within
decision-making structures;

e encouraging a paradigm shift in the way that policy-makers think about
walking and cycling.

This list is not exhaustive, but it is indicative. These are the questions that
need to be asked, to address the central cultural, economic, social and ultimately
political significance of the pedestrian and cyclist in the sustainable cities we
must hope and work for in our future. In this, we as a community of researchers,
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activists, policy-makers — and, dare I say it, pedestrians and cyclists — need
to find the opportunity of sharing our experiences and expertise. This book
is part of that process and in a way can be seen as the third in a series that
began with the publication of the first edition of The greening of urban
transport: planning for walking and cycling in western cities in 1990. Of its
20 chapters, 12 were updated for the second edition, published by Wiley and
Sons in 1997, but 29 were newly written. Of the chapters in this present
book, ten are by authors represented in edition two, but this time only three
of these are updated chapters and the rest are new. An opportunity has been
taken to broaden the geographical coverage of the text in order to put walking
and cycling into a wider, global context.

Rees (Chapter 1) begins by examining the concept of ecological footprints,
carrying capacity, the consequent need for zero growth and the importance
of walking and cycling to this goal. Hillman’s concern (Chapter 2) is the
overarching issue of global climate change and the centrality of walking and
cycling to reversing existing unsustainable trajectories. Geurs and van Wee
(Chapter 3) identify what an environmentally sustainable transport system
looks like and what policy instruments would be needed to achieve it, in
particular, tradable CO, emission permits. Newman (Chapter 4) discusses
the rediscovery of the importance of walking to a city’s economy and
community, as, across the world, the rich knowledge-based developments are
taking place in the walking transit areas of cities in preference to the car-
orientated districts.

After these introductory contributions, there is no attempt to arrange the
chapters in any detailed logical sequence, as it is expected that readers will
‘dip into’ the book rather than attempt to read it sequentially. Thus, Brog and
Erl (Chapter 5) critique the underestimation of walking in traditional data
gathering and model building, followed by Goodman and Tolley (Chapter 6)
arguing that unless socio-cultural influences are incorporated into current
policy, aims of increasing walking are unlikely to be achieved. Monheim
(Chapter 7) then contends that a turnaround from existing myths of full
motorisation will not come from technical concepts but from social forces,
which will convince people that sustainable transport will produce cities
worth living in. Gehl and Gemzee (Chapter 8) account for the loss of balance
between the meeting, trading and movement functions of public space, leading
to invaded and abandoned cities. However, many cities around the world are
now being re-conquered by new urban visions, based on walking. Porta
(Chapter 9) examines how the whole problem of street life and urban form
can be made a component of the urban sustainability question and describes
experiments with formal indicators of measurement.

The argument that sustainable development cannot be achieved without
gender justice and gender equality is developed by Lehner-Lierz (Chapter
10), who demonstrates that it is the bicycle rather than the car that is the
vehicle of liberation for women. Cavill (Chapter 11) shows how physical
inactivity has become a serious public health problem and emphasises the
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enormous contribution that routine, everyday walking and cycling can make
to improving public health, while Napier (Chapter 12) attempts to reveal the
broad value of the walking economy in fields of personal and community
health, retailing and tourism. He contrasts this with the lack of powerful
economic interests to improve conditions for walkers and cyclists and identifies
new personal transport devices as potential partners and catalysts for change.
Wittink (Chapter 13) then lays to rest the myth that more cycling will lead to
more traffic deaths and shows that, in contrast, road safety will increase as
a result of more bicycle planning. High levels of cycling and safety for all
road users go hand in hand — and this is a clear and powerful message. Next,
Hass-Klau (Chapter 14) examines the complex relationships between public
transport and walking, as far as is possible given the paucity and poor quality
of data on linked trips, whilst Sauter (Chapter 15) examines how for a century
the perception of walking has been shaped by the motor car and the driver’s
perspective. He looks at these perceptions in historical, sociological and
philosophical contexts and speculates on how these distortions can be overcome
in the future.

In the next contribution (Chapter 16), an attempt is made by Forward to
explore the nature of attitudes and how they relate to behaviour. She analyses
the key stages in attitude change and recognises the importance of a sound
theoretical basis to interventions, together with an understanding of target
groups’ needs and motivations. McClintock (Chapter 17) continues the theme,
not only by identifying individuals’ perceptions of barriers to cycling, but
also by extending the analysis to official attitudes to encouraging cycling.
The key here is not to have a negative pre-occupation with traffic danger, but
to stress the positive advantages in terms of health, the environment and the
economy. Following this, Tolley, Bickerstaff and Lumsdon (Chapter 18) report
that a survey of European walking experts presents a negative picture of the
future of walking in Europe, which does not fit with goals of sustainability.
At the same time an unparalleled advance in policy and strategy is forecast
to appear in the next decade — and the challenge will be to translate this into
practice to reverse existing trends. Finally, Diekstra and Kroon (Chapter 19)
provide a psychological analysis of car addiction in an attempt to explain
why politicians pay lip service to measures to protect road safety and the
environment, whilst doing everything possible not to impede growing car
use.

Opening the Strategies section, several chapters focus on infrastructure
and design. Ploeger (Chapter 20) describes the design strategy that should
underpin the provision of bicycle network infrastructure and Roberts-James
(Chapter 21) then provides the comparable perspective in regard to walking.
McMillen (Chapter 22) outlines some of the factors that drive the process of
improving pedestrian access for people with disabilities and provides a checklist
of recommendations. Jones (Chapter 23) also focuses on design, but at the
level of the neighbourhood, comparing conventional suburban development
patterns with ‘new urbanist’ designs which produce walkable, mixed use
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neighbourhoods. Monheim (Chapter 24) then emphasises the importance of
pedestrian precincts in adapting city centres to new lifestyles, not as a technical
measure, but as a way of emphasising the identity and uniqueness of the city
centre as a focus for leisure, tourism and culture.

Tira and Spence (Chapters 25 and 26, respectively) turn our attention to
the safety of walking and cycling. Tira shows that it is best achieved in the
context of urban safety management, whereby ‘black-spot treatment” is replaced
by area-wide approaches, delivered by a coalition of committed parties in a
‘sharing interests’ strategy. Spence critiques traditional road safety strategies,
which have led to many walkers and cyclists withdrawing from conflict
situations by reducing trips. New ‘road danger reduction’ approaches, which
control dangers at their source, have now forced themselves into the mainstream
of road safety practice.

Next, Pharoah (Chapter 27) argues that walking and cycling are very
different modes which require separate treatment by planners. Lumping them
together does them both a disservice, he contends: the strength of each mode
needs to be recognised in an integrated approach that sees them planned
together with motorised modes. Subsequently, Vanderslice (Chapter 28)
describes how the US, perhaps because it has arguably the worst conditions
for pedestrians of any country, has seen the most impressive growth of advocacy
groups, which attempt to win improved facilities and to change behaviour.
James and Brog (Chapter 29) look at a different way of changing behaviour
through the pioneering TravelSmart/Individualised Marketing technique that
is now spreading to cities across the world and promising to win more
walking by modal switching from cars.

The next two chapters both examine the intersections between health and
transport. Wright (Chapter 30) examines ways of creating supportive
environments for physical activity through a variety of Australian interventions,
whilst Davis (Chapter 31) examines the need for collaboration between the
health and transport sectors, using a case study of a WHO project in three
European countries. Two successive chapters then deal with the US. Clarke
(Chapter 32) reports on the US’ widely-commended changed policy
environment for walking and cycling. However, he observes that they have
hit an ‘asphalt ceiling’, and have made as much progress as they can without
upsetting the established order. Clarke suggests that new alliances with health
may allow such upsets to be achieved. Komanoff and Pucher (Chapter 33)
follow by identifying the major barriers that make up that ceiling and discussing
ways of overcoming them if the political obstacles to a changed philosophy
could be circumvented.

Lumsdon (Chapter 34) provides our only chapter on recreational cycling
through an examination of ‘near to home’ cycling on Britain’s National
Cycle Network. This is providing benefits in terms of sustainable tourism
development and is now seen to be supporting rural economies. Finally in
this section, Sloman (Chapter 35) charts the fluctuating fortunes of the green
modes in recent political history in the UK and concludes that there are
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grounds for optimism. She sees the need now to push for ‘quick wins’ rather
than flagship projects. However, echoing other calls in these pages, she
emphasises the need to put traffic reduction at the core of sustainability
policy.

Leading off the Practice chapters, Godefrooij (Chapter 36) debates the
merits of integrating cycling into the road system and Kitahara (Chapter 37)
focuses on the importance of community development efforts in conserving
walkable environments in Japan. Next, a technique being used in The
Netherlands to identify best practice locally is described by Borgman (Chapter
38) and then Gaffron (Chapter 39) draws lessons from a study of the
implementation of local walking and cycling policies in Britain. Turning our
attention to Australia, Burke (Chapter 40) questions whether gated communities
have any place in a sustainable future in view of their demonstrated barrier
effect to movement on foot. In the US context, Fenton (Chapter 41) argues
that promoting walking must involve a coalition of health, transport,
environment, safety and liveable community advocates if it is to combat,
inter alia, the obesity epidemic now being exported by the US to the rest of
the world. Continuing the interest in promotion, Walker (Chapter 42) extols
the virtues of marketing walking via a people-centred process which integrates
targeted messages with physical improvements, and then Litman (Chapter
43) examines how non-motorised transport can be better incorporated in new
travel demand management strategies. The classic work on safe routes to
school in Denmark is then updated by Underlien Jensen (Chapter 44),
identifying not only existing interventions to improve facilities and extend
traffic calming, but also the need to influence attitudes. Finally, Elster (Chapter
45) concludes that local cycle projects which contribute to social inclusion
goals offer an important way of engaging a wider audience with cycling.

In the short Case studies section, chapters deal with US best practice in
pedestrian facility design (Anders and Seiderman, Chapter 46) and with UK
best practice in designing streets for people (Sellers, Chapter 47), whilst
Mercat and Héran (Chapter 48) deal with the universal problem of bicycle
theft. Successive chapters then deal with software and hardware interventions
— software in the case of using cycling courses as a way of integrating
immigrants into a host culture (van der Kloof, Chapter 49) and hardware in
the contributions of Ashton-Graham (Chapter 50) and Mamoli (Chapter 51),
who deal with cycle facility provision in the very contrasting environments
of Western Australia and Italy. Two other chapters examine campaigns to
promote walking, one in a city with a strong sustainable transport agenda
(Carter and Johnson, Chapter 52) and the other in a voluntary, community-
focused health-targeted initiative (Ashcroft, Chapter 53). Spence concludes
the volume (Chapter 54) by describing best practice in cycle training, arguing
that this produces a win—win scenario of safer cyclists cycling more.

What of the future? An optimistic perspective on the present and future of
walking and cycling would recognise that in the last decade there has been
a clear shift towards a more holistic view of their place in the modal balance.
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Whereas for years the problem has been dealt with as a set of safety and
infrastructural issues — thereby missing the wider political and institutional
barriers that need to be overcome in order to create walkable and cycle-
friendly communities — the developing urban renaissance agenda may place
these modes more centrally in future sustainable transport policy.

The primary aim of such a renaissance is to create people-friendly urban
areas by enhancing their quality and environment and, in turn, to improve
their amenity, viability and vitality. The creation of safe and attractive pedestrian
and cycling environments in towns and cities is a necessary condition for
success and is central to improving them for shoppers, visitors, workers and
residents alike. In other words, quite apart from pro-walking and cycling
arguments based on sustainability, the environment or social inclusion, there
is a strong business case for improving conditions for the green modes. For
walking in particular this changed perspective may allow it to escape from its
local authority ‘safety ghetto’ and become connected to issues of town centre
management, or urban regeneration, whilst at a national level powerful alliances
can be made with strategies on social inclusion and crime reduction, for
example. Indeed in the future, it may be that the way to promote walking will
be to stop talking about walking; that is, rather than promote walking as
transport to get somewhere, it may be more effective to promote the things
you can do when out walking — window-shopping, strolling, people watching,
playing and so on. The focus would effectively shift from the activity of
walking to the creation of high quality environments in which walking becomes
a natural and pleasurable activity.

There are, however, alternative views of the future. A pessimistic perspective
would stress existing forecasts of more cars; more car use; more crashes; less
everyday walking and cycling; more sedentary lifestyle-related deaths; more
depletion of, and international conflict over, energy reserves; more emissions;
more global warming; more climate change; and more induced poverty,
dislocation and conflict. None of these indicators currently has a trajectory
even remotely consistent with a sustainable future. Because appropriate
transport choices are the sine qua non of the achievement of sustainability,
the use of our feet — on the ground or on pedals — must be at the heart of
future transport systems, living arrangements and use of public space. That
will be a challenging goal for us and our children, but one that we have no
choice but to achieve.
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Ecological footprints and urban
transportation

William Rees, University of British Columbia, Canada

1.1 Introduction: The new global context for local planning

The world in 2003 is not the same world humans inhabited 50 years previously.
Environmental problems are no longer simply local effects of local activities.
An unprecedented era of human-induced global ecological change has arrived
(Daly, 1991; Goodland, 1991; Rees, 1995a, 2000; Vitousek, 1994). The reason
is simple. By sheer growth in scale — four to fivefold since the Second World
War — the global economy has, in effect, begun to merge with the ecosphere
and human activities are radically reshaping the global landscape. Indeed,
half of the world’s landmass has already been transformed for human purposes
and half of the planet’s accessible fresh water is being used by people. Given
the steady erosion of ‘natural’ habitats, it should be no surprise that the rate
of biodiversity loss is now estimated to be 1000 times the ‘background’ rate.

The effect on material processes is equally disturbing. With the growth of
production and consumption some material economic processes now rival
natural flows and their impacts are global in scope. More atmospheric nitrogen
is fixed and injected into terrestrial ecosystems by humans than by all natural
terrestrial processes combined (Vitousek, 1994); stratospheric ozone depletion
now affects both the Southern and Northern Hemispheres; atmospheric carbon
dioxide has increased by 30 % since the Industrial Revolution and is now
higher than at any time in at least the past 160 000 years. Partially as a result
of this increase, mean global temperature is also at a record high and the
world is threatened by increasingly variable climate and more frequent and
violent weather events (Lubchenco, 1998; Tuxill, 1998; Vitousek et al., 1997,
WRI/UNDP, 2000; WWE, 2000).

Concomitant with these structural changes, humankind has become the
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functionally dominant species in all the world’s major ecosystems. By the
end of the twentieth century, human beings, one species among millions,
were already appropriating directly and indirectly up to half of net terrestrial
primary productivity and 30 % of net estuarine and continental shelf production
(the source of 96 % of the global fisheries catch) for their own use (Vitousek
et al., 1986; Pauly and Christensen, 1995). The inevitable result is the human
displacement of other species from their niches and the accelerating extinction
rate noted above (Rees, 2000). In short, with the continuing increase in
human populations and per capita consumption, critical biophysical systems
are stressed beyond capacity and many local and global waste sinks have
been filled to overflowing. For the first time in their two million year history,
humans are capable of altering the geological and biological evolution of the
entire planet.

Paradoxically, the globalisation of ecological change has been accompanied
by the localisation of human populations and settlements. Up to 80 % of the
citizens of many so-called industrialised countries now live in cities and half
the world’s population of about 6 billion will be urbanised by 2010.

Cities are, of course, centres of intense economic activity. This means that
many of the forces driving global change originate in cities. As much as
75 % of final consumption and pollution generation already takes place in
urban areas although they occupy only about two per cent of the world’s
landmass. The construction, operation and maintenance of buildings alone
account for 40 % of the materials used by the world economy and for about
33 % of energy consumption (Worldwatch Institute, 1995). On the positive
side, ‘the sheer concentration of population and consumption gives cities
enormous leverage (e.g., economies of scale, agglomeration economies) in
the quest for global sustainability’ (Rees and Wackernagel, 1996).

This chapter shows why we urgently need to plan for more sustainable
transportation, particularly transit, bicycles and walking, in our cities. Its
major premise is that the onset of global change requires (among other
things) a radical rethinking of the policy framework for local governance and
development. To develop this point, the chapter first emphasises the nature
of cities as ecological entities. Remarkably, this is unfamiliar territory for
most citizens and politicians. However, with the urbanisation of the human
population, urban ecology may well become a major preoccupation of
sustainable development planning in coming decades. It then shows the potential
contribution of cities to sustainability through improved transportation planning.
This demands a much expanded role for self-propelled transportation —
bicycling and walking.

1.2 The human ‘ecological footprint’

It is one of the great ironies of our human-induced ecological crisis that
people do not even think of themselves as ecological beings, as part of the
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natural world. Indeed, the industrial era has been characterised by a perceptual
‘Cartesian dualism’ that has been remarkably successful in maintaining the
psychological separation of humankind from the rest of nature. One
consequence is that we tend to think of pollution or the collapse of ecosystems
as environmental problems rather than as problems of human economic
dysfunction. Even economics, the study of how society can most efficiently
exploit the natural world, has historically considered most forms of ecosystem
destruction to be mere ‘negative externalities’ and therefore somehow outside
the (market) system of concern.

In an effort to overcome this perceptual bias, the author has pioneered
with his students a more holistic approach to global ecological change called
‘ecological footprint analysis’ (Rees and Wackernagel, 1994; Rees 1996;
Wackernagel and Rees, 1996). This model recognises that, far from being
separate from nature, human beings are integral components of the ecosystems
that support them.

Ecological footprint analysis is related to traditional trophic ecology. The
analysis begins by quantifying the material and energy flows required to
support any defined human population and identifying the corresponding
sources and sinks. In effect, it describes the material dimensions of the
human ecological niche, including the population’s extended food-web. Of
course, the human food-web differs significantly from those of other species.
In addition to food energy, the human food-web must also account for the
material and energy flows necessary to maintain industrial metabolism. In
short, the human food-web incorporates the material demands of the entire
economic process supporting the study population.

Ecological footprinting gets its name from the fact that many forms of
material and energy flow (resource consumption and waste production) can
be converted into land- and water-area equivalents. Thus:

The ecological footprint of a specified population is the total area of
land/water required, on a continuous basis, to produce the resources
that the population consumes and to assimilate the wastes that the
population produces wherever on earth the relevant land and water is
located. (Rees, 2001a)

In other words, ecological footprinting estimates the area of productive
ecosystems scattered all over the planet whose biophysical output is effectively
appropriated by the study population for its exclusive use — land used to
produce soybeans for the Japanese cannot simultaneously be used to produce
bok choi for the Taiwanese. When data are available, population eco-footprint
estimates are trade-corrected (consumption = production + imports — exports).
Indeed they include both the area appropriated through commodity trade and
the area required to produce the referent population’s share of the free land-
and water-based services of nature (e.g., the carbon sink function).
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1.3 The eco-footprints of cities

Great cities are planned and grow without any regard for the fact that
they are parasites on the countryside which must somehow supply food,
water, air, and degrade huge quantities of wastes. (Odum, 1971)

Even early published estimates showed that the ecological footprints of average
residents of high-income countries, accounting for just average food, fibre
and fossil energy consumption, ranged as high as five to seven hectares per
capita (Rees, 1992; Rees and Wackernagel, 1996; Wackernagel and Rees,
1996). The food eco-footprint includes both a terrestrial component (crop
and grazing land) and a marine component, the latter based on seafood
consumption. The fossil energy component estimates the area of average
dedicated carbon sink forest that would be required to assimilate average
carbon dioxide emissions. (This probably produces a conservative estimate.
Alternative ways of estimating the energy component often produce larger
eco-footprints.) More comprehensive or recent analyses push the higher average
eco-footprint estimates to 12 hectares per capita (Folke et al., 1997; Wackernagel
et al., 1999; WWE, 2000).

By simple multiplication, the ecological footprints of high-income cities
are typically two to three orders of magnitude larger than the geographic area
they physically occupy. Eco-footprint analysis thus dramatically underscores
Odum’s (1971) characterisation of cities as ecological parasites. For example
(revised from Rees, 2001b):

e British researchers estimated London’s ecological footprint for food,
forest products and carbon assimilation to be 120 times larger than the
city’s geographic area (IIED, 1995), or about nine-tenths the area of the
entire country. In the absence of trade and natural material cycles, and
assuming the inter-convertibility of farm and forest land, the entire
ecologically productive land base of Britain would be required to sustain
the population of London alone.

e In 1996, the author’s home city of Vancouver, Canada had a political—
geographical area of 11 400 hectares and about 472 000 residents. Using
the then Canadian average ecological footprint for food, fibre and carbon
sinks of approximately 7.7 hectares per capita (Wackernagel et al., 1999)
it is estimated that the aggregate eco-footprint of Vancouver city is 3 634
400 hectares, or 318 times its nominal area.

e Using data from the Toronto, Canada region, Onisto et al. (1998) estimate
a per capita ecological footprint of 7.6 hectares. The 2 385 000 residents
of the city of Toronto proper therefore have an aggregate eco-footprint
of 18 126 000 hectares, an area 288 times larger than the city’s political
area (63 000 hectares).

e In a more comprehensive study using region-specific data, Folke et al.
(1997) estimate that the 29 largest cities of Baltic Europe combined
appropriate, for their resource consumption and waste assimilation, an
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area of forest, agricultural, marine and wetland ecosystems 565—1130
times larger than the combined area of the cities themselves.

These data emphasise that no city as presently defined can be sustainable on
its own. In ecological terms, cities and urbanised regions are intensive nodes
of consumption sustained almost entirely by biophysical production and
other processes occurring outside their political and geographic boundaries.
As noted in the introduction, this means that cities (and the inhabitants of
cities) are both the drivers of global ecological change and an essential key
to sustainability (Rees and Wackernagel, 1996).

1.4 Global overshoot

Ecological footprinting suggests that consumption by the present global
economy (i.e. the human population) already exceeds the long-term productivity
of the ecosphere. For example, Folke er al. (1997) show that the carbon
dioxide emissions of just 1.1 billion people (19 % of humanity), living in 744
large cities, exceed the entire sink capacity of the world’s forests by 10 %.
Wackernagel and Rees (1996) estimate that with prevailing technologies and
average consumption levels, the present world population exceeds global
carrying capacity by 10 % to 30 %. More recently, data in Wackernagel
et al. (1999) suggest that humans may have overshot long-term global carry-
ing capacity by as much as 40 %.

These studies show that the wealthy fifth of the world’s population that
consume nearly 80 % of global economic output have unwittingly claimed
the entire sustainable biophysical output of the ecosphere for themselves.
Put another way, despite grotesque material inequity between the rich and
poor, there is not enough ‘natural capital’ (natural resources and biophysical
processes) left on the planet to provide the continuous ‘natural income’ (life-
support goods and services) necessary to support even the present human
population sustainably, at present average consumption levels, using prevailing
technology.

1.5 ‘Factor-10° reductions

In response to this new reality, various studies suggest that for sustainability
in a growing world, even present emissions of carbon dioxide must be reduced
by a minimum of 60 % and those of many other pollutants by between 50 and
90 % (RMNO, 1994a; IUCN/UNEP/WWE, 1991; MOHPPE, 1988). More
generally, assuming a near doubling of the 1990 population figures and a
quadrupling of world output over the subsequent 50 years (3 % growth per
year), sustainability demands that the resource/environmental impact per
unit consumption be reduced by up to 90 %, at least in rich countries.
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For example, Carley and Spapens (1999) argue on ethical grounds that
reductions in energy and material use of 80-90 % in wealthy countries are
necessary to create the ecological space needed for necessary growth in the
developing world. Other studies reach similar conclusions (Ekins, 1993;
RMNO, 1994b; Schmidt-Bleek, 1993a, b). Even the Business Council for
Sustainable Development (BCSD) seems to have accepted that ‘Industrialised
world reductions in material throughput, energy use, and environmental
degradation of over 90 % will be required by 2040 to meet the needs of a
growing world population fairly within the planet’s ecological means’ (BCSD,
1993). Note that such scenarios generally assume continued gross domestic
product (GDP) growth in both the North and South, ‘which remains the
principal, practically unchallenged global aspiration’ (Ekins and Jacobs, 1994).

Clearly, if the material dimension of welfare is to be maintained in the
face of such massive cut-backs, substantial gains will have to be made in
energy and material productivity (technological efficiency) in coming decades.
In other words, improved resource productivity can help the rich to shrink
their eco-footprints, thus creating room for the poor to expand theirs. Growing
support in principle for reductions in the First World’s energy and material
use to one-tenth of present levels through alternative technologies and increased
resource productivity is sometimes called the ‘Factor-10" movement.

1.6 Eco-fiscal reform

Discussion in mainstream policy circles of how to achieve such demanding
objectives has so far been confined almost exclusively to enhanced technological
and economic efficiency. However, even this limited ‘tech-fix’ approach
presents major difficulties. The last 25 years have been spent convincing
ourselves — and the rest of the world — of the incompetence of governments
and of the efficiency of untrammelled markets as a cure-all for whatever ails
us. Nevertheless, many analysts agree that markets alone will not achieve the
desired efficiency gains. To begin with, a major effect of spontaneous efficiency
gains may well be to increase energy and material consumption. Efficiency-
induced cost savings result in higher wages and lower prices, so consumers
have more disposable income to use in their pursuit of cheaper goods and
services. Consumption rises. It is therefore almost certain that governments
will have to implement internationally co-ordinated programmes of ecological
fiscal reform. Among other things, this implies accelerating taxes on the
energy and material inputs to manufacturing, accompanied by progressive
reductions in payroll and income taxes. The higher resource costs are required
both to stimulate the needed efficiency gains in the first place (manufacturers
will compete to maintain reasonable consumer prices) and to prevent the
price/income ‘rebound effect’ (higher costs control wages and higher consumer
prices prevent additional spending). Meanwhile, payroll and income tax relief
is required both for social equity (i.e., to protect the relatively poor against
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rising prices for goods and services) and to maintain some semblance of
revenue neutrality (von Weizsidcker, 1994; Rees, 1995D, c).

While making some gains in Germany, Denmark and other European
countries (particularly Scandinavia) eco-fiscal reform remains a hard sell in
the anti-interventionist political climate that now prevails (particularly in
North America). This is regrettable. Fiscal reform for sustainability must be
broadly endorsed and implemented across the international community, to
stimulate general progress toward energy/material conservation and to maintain
the ‘level playing field’ for fair trade in an increasingly global marketplace.

1.7 The values-and-lifestyle option

Whatever fiscal stimuli are eventually put in place, ten or even fivefold
efficiencies will not be easy to achieve in many key economic sectors in the
time available. It is difficult to conceive of a high-rise office tower or even
a family house with ten per cent of the mass and embodied energy of equivalent
structures in 2003. More basically, can active humans survive on 10 % of
2500 calories per day? Obviously not (though shifting from meat to vegetable
and fruit calories would significantly decrease one’s eco-footprint). The point
is, efficiency has its limits. As one of the author’s students put it, a decent
cup of coffee requires a certain minimum number of beans! This suggests
that, even if the necessary monetary reforms are adopted, it would be foolish
to put all our sustainability eggs in the efficiency basket.

Indeed, there may be much to gain by addressing more fundamental issues.
For example, how do we change the culturally-induced values, beliefs and
behaviours that underlie the consumer society and drive otherwise sensible
people to define themselves largely in terms of income and the accumulation
of material goods? Given the momentum of the industrial growth economy,
shifting basic values and behaviour would seem a daunting task. However, it
may become easier as society slowly comes to recognise that the growth
agenda is not actually working. Many people intuitively feel what the scientific
data are starting to show, that beyond a certain income level there is little
indication of improvement in either objective or subjective assessments of
human well-being.

For example, between 1957 and 1993, US real per capita income more
than doubled to $16 000. In 1993, compared to 1957, ‘Americans [had] twice
as many cars per person — plus microwave ovens, colour televisions, air
conditioners, answering machines and $12 billion worth of new brand-name
athletic shoes a year’ (Myers and Diener, 1995: 13). However, doubled affluence
made them no happier. In 1957, 35 % of respondents told the National
Opinion Research Center that they were ‘very happy’ compared to just 32 %
in 1993. Given ‘soaring rates of depression, a quintupled rate of reported
violent crime since 1960, a doubled divorce rate, a slight decline in marital
happiness among the marital survivors, and a tripled teen suicide rate,
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Americans [had become] richer, [but] no happier’ (Myers and Diener, 1995:
14). Other studies in the US and elsewhere report similar results (Lane,
2000).

In this light, the most important sustainability-related question may be:
How can society evolve so that people have adequate physical security but
achieve a sense of self-worth and acquire social status from non-material
forms of personal achievement? In other words, how can we begin the shift
to a cultural paradigm that supports people to substitute rejuvenated personal
and social capital (non-material forms of self-fulfilment and social
relationships) for their present compulsion to acquire and consume ever
more physical capital (manufactured ‘stuff”)?

To many readers, the degree of technical and social engineering implied
here will seem abhorrent. Certainly it would appear to be politically and
socially impractical. However, it is nothing new — we have already been
engineered. The ‘consumer society’ is itself a social construct, the socially-
engineered creation of post Second World War private enterprise achieved
through the help of mass media and the advertising industry. In any case, the
urgency of global ecological change clearly requires a redefinition of political
practicality.

To clarify, eco-footprint analysis and the various other studies cited above
all either implicitly or explicitly recognise that the present human economy
has already overshot global carrying capacity. Present overshoot means that
for sustainability, future development must be less-than-zero-impact
development. Even if we achieve the desired efficiency gains, long-term
ecological sustainability requires that we repair the damage already done to
the ecosphere. Many of the Earth’s renewable and replenishable natural capital
stocks will have to be rebuilt to increase the Earth’s capacity to accommodate
the demands of the additional billions of people to come. In this light, if
society is serious about sustainable development, no policy stone —technological
or social — should be left unturned.

1.8 Cities, transportation and urban form

Most energy and material use occurs in cities and much of this is attributable
to transportation. Petroleum powers most of the world’s 625 million vehicles
—indeed, 30-50 % of the world’s oil is consumed in all forms of transportation
and this proportion may rise to as much as 60 % by 2010. Transportation is
therefore a major source of greenhouse gases, climate forcing and pollution
generally. Brower and Leon (1999) found that, overall, household use of
transportation, from recreational boating to airline travel, is responsible for
28-51 % of greenhouse gases and air pollution, and 23 % of toxic water
pollution. Private vehicles are the major culprits. The average new car in the
US emits two tonnes of carbon — 7.3 tonnes of CO, — per year. To put all
this in context, if 40 % of the carbon dioxide emissions attributable to the
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population of a typical high-income city were generated by transportation,
the carbon sink for this sector alone would occupy about 20 % of that city’s
ecological footprint.

In North America, the combination of private cars and light trucks, and
ready availability of inexpensive fossil fuel, has given shape to congested,
sprawling, inefficient cities that are profligate in their waste of both land and
material resources. The ‘auto-transformation’ of North America occurred
subtly over a long period of time. Transportation was once seen mainly as a
means to an end, as a facilitator of economic and social life. It served the
community. However, with the rise of the automobile culture, the perceived
right to unlimited personal mobility gradually, subtly, almost unconsciously,
became an end in itself. Consequently, we have reached the point where the
community now serves the demands of the automobile. Urban health, safety
on the streets, neighbourhood design, environmental quality and city form
have all given way in the service of the private car. And regrettably, the blight
of congestion and sprawl now also increasingly plagues many European and
Asian cities.

On the brighter side, the crisis in urban transportation provides a major
opportunity to enhance urban sustainability. Humanity currently exists in a
dysfunctional relationship with the natural world and auto-bound cities are
both a symptom and a cause of this dysfunction. Sustainability requires that
transportation in cities be returned to serving wider social and economic
needs. In future, urban design and urban transportation must focus on achieving
more with less, on reducing land, energy and material use while increasing
the liveability of cities for people.

The potential is considerable. Walker and Rees (1997) show that the per
capita ecological footprint associated with housing type (density) and associated
transportation requirements is reduced by 40 % with the shift from single
family to multi-unit urban residences. Such data open the door to a greater
emphasis on planning for transit, bicycling and walking in cities. Private
automobiles are the least energy-efficient and most ecologically damaging
means of moving people within cities; bicycles and walking are the most
energy-efficient, environmentally sound and healthy forms of urban
transportation; transit is in between. Clearly there is much to be gained from
a switch to ecologically saner forms of urban transportation, particularly
facilities for pedestrians and cyclists.

1.9 Good planning needs both carrots and sticks

With proper planning the drive for more sustainable cities should be perceived
as good news by city dwellers. After all, it implies progressive improvement
in the quality of urban life. At the same time, because it also implies the need
to change well-worn habits, many people see sustainable development in
negative terms, as potential personal sacrifice. For example, urbanites perceive
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that they may have to limit the use of their cars but it is unclear to them what
they gain in return.

This dilemma shows that scientists, urban planners and politicians have
failed both to convey a sense of urgency about the problem and to create a
compelling vision of the sustainable city. Decision-makers will not be able to
sell ‘sustainability’ to ordinary citizens until the latter can seize on it for
personal gain. People will come to own sustainability only if they are convinced
it is in their personal and collective interests.

There are two immediate ways of bringing this about. First, people need
to be assured that what they now perceive as personal sacrifices are, in fact,
part of a positive trade-off. Yes, their behaviour and expectations may have
to change, but as a result, they will actually be better off than before. Why
would anyone want to forgo use of the family car in the city unless he/she
were assured that a viable alternative mode of transportation was available
and that other values of urban life would also be enhanced to compensate for
any residual inconvenience?

Municipal governments and planning agencies should implement strongly
active, long-term public information programmes to raise issues of sustainability
to public consciousness and to encourage in-depth public debate on options
and opportunities. It should not be too difficult to convince the majority of
electors that a clean, healthy, safe city, with several transportation modes
providing access to increasing numbers of urban amenities (because of higher
densities and the resultant economies of scale) is preferable to a polluted,
unhealthy, dangerously congested, auto-dominated city with fewer viable
public amenities. The fact that the healthier, more humane, city would also
have a significantly smaller ecological footprint is a bonus that would not
even have to be advertised.

These amenity carrots would seem all the more attractive if authorities
showed greater signs of willingness to brandish the economic stick. Contrary
to popular belief, the private car is the most heavily subsidised form of urban
transportation. Direct and indirect subsidies have been variously estimated at
several hundred to three thousand dollars per vehicle per year, at least in
North America. Moving towards full social cost accounting for the automobile,
through higher registration fees, fuel taxes, road pricing, bridge tolls, etc.
(eco-fiscal reform), would be both economically efficient and ecologically
sound.

Strong economic incentives are also effective in changing consumers’
behaviour and ultimately their values. Full cost accounting might well persuade
many previous proponents of the car to begin exploring the alternatives.
They would soon be pleading instead for improved public transit, better
pedestrian access, and more facilities for bicycles in our cities. In short,
well-informed citizens who are also strongly motivated to change might
gladly abandon their cars in town in favour of more efficient and less costly
alternatives for many kinds of trips. They would soon come to enjoy enhanced
urban living as part of the bargain.
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1.10 Cities, cycling and sense

As noted, walking and bicycling are the most energy efficient, healthy and
generally sustainable modes of urban transportation. It simply makes good
sense to walk or use a bicycle for short trips in the city. However, people do
not always act in what seems to be the most technically rational manner. The
speed, comfort and convenience of cars makes them formidable competitors
with alternative modes particularly when perceived costs are low.

To make matters worse, cars have become the most potent symbol of the
consumer society. Many people’s egos ride with them in their cars as the
latter have come to advertise their owners’ personalities, wealth and social
status. For all these reasons, urban development experts sometimes comment
that rising urban incomes inevitably lead to increased auto ownership and
use, accompanied by a decline in the viability of other urban transportation
modes.

Certainly this is a real danger in much of the world as incomes increase.
There is no question that car ownership is strongly correlated with income
and in many countries the number of cars is growing faster than the human
population. However, Kenworthy ez al. (1995) have shown that rising wealth
is not necessarily associated with uncontrollable increases in automobile
dependence. The catch is that, to avoid automobile dependence, municipal
governments must implement ‘. . . strong physical planning policies that
favor non-auto modes’ (Kenworthy and Laube, 1997).

As suggested above, positive policies towards mass transit, pedestrians
and cycling work best in combination with economic constraints on the car.
The objective is to provide viable alternatives to the car while ensuring that
the cost of driving accurately reflects its true impact. General planning
considerations that can help move us in the right direction include:

e land-use zoning to encourage mixed land-uses at higher densities,
particularly in strategic nodes (e.g., urban village centres) around transit
stations;

e placing priority in transportation spending on infrastructure for preferred
modes — transit, cycling, walking — and increasing the costs associated
with auto use (e.g., higher road and parking fees);

e emphasis on the provision of fast, comfortable, convenient public transit
(e.g., light rail) for longer trips within the built-up area;

e explicit policies to integrate transit service with new infrastructure for
pedestrian and bicycle traffic;

e various policies leading to the eventual conversion of the city centre to
pedestrian and bicycle use only;

e engagement of concerned citizens’ organisations on both sides of the
issue in a systematic programme of information exchange and dialogue
on urban sustainability, the ‘Factor-10" imperative, and the benefits of
non-auto transportation modes, particularly walking and cycling.

It might help if, parallel to the above, non-government organisations (NGOs)
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Table 1.1 Sustainable urban transportation: shifting to bicycles and walking

Objectives for bicycle and pedestrian planning

1 Increase the proportion of public roads subject to traffic calming to increase safety
for pedestrians and cyclists and to reduce motorised traffic

2 Increase the total length of dedicated (separated) cycleways by planned target
amounts each year

3 Increase the total length of pedestrian-friendly streets by targeted amounts each
year

4 Create tax incentives (associated with building permits, business licences, property
taxes, etc.) to increase the proportion of businesses and dwellings with facilities for
bicycles (e.g., daytime storage) and cyclists (e.g., accessible showers)

5 Increase on a priority-route basis the proportion of public transit vehicles capable
of carrying bicycles

6 Develop an active campaign to publicise the personal, community and ecosystems
health benefits of cycling and walking

7 Create and publicise targets to increase the annual share of work and shopping trips
taken by bicycle or by walking

Source: liberally extended from Kenworthy and Laube (1997).

with an interest in urban sustainability were to mount concerted campaigns
in major centres focusing on the anti-social aspects of auto use in urban
areas. This effort might be compared to the vigorous (and successful) anti-
smoking campaigns of the 1980s, and the current fight against ‘second-hand
smoke’ being waged by NGOs to good effect in North America.

Within this overall framework, Table 1.1 summarises some of the specific
objectives that might be used to guide the rebirth of walking/cycling cities in
the modern world.

1.11 Does it work? The case of Freiburg, Germany

The city of Freiburg in southern Germany was successful in stopping the
growth in auto use even as car ownership increased. According to Pucher and
Clorer (1992, in Kenworthy and Laube, 1997), Freiburg’s car ownership
increased from 113 per 1000 people in 1960 to 422 per 1000 in 1990.
However, despite this growth in vehicle availability, car use was virtually
constant between 1976 and 1990. It rose only 1.3 % while total trips increased
by 30 %. Most significantly, transit ridership increased by 53 % and bicycle
trips by an astonishing 96 % during this same period. Consequently, the
share of trips by car fell from 60 % to just 47 % and growth in car ownership
has slowed.

Pucher and Clorer (1992) credit Freiburg’s success at reducing auto
dependence to simple but determined planning initiatives aimed at enhancing
alternative urban transportation modes. These include pedestrianisation of
the city centre, city-wide traffic calming (e.g., 30 km/hr speed limit in residential
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zones), and more difficult, expensive parking, combined with upgrading of
the city’s light rail system. What is the overall effect of these measures?

First, [they have] sharply restricted auto use in the city. Second, [they
have] provided affordable, convenient, and safe alternatives to auto use.
Finally, [they have] strictly regulated development to ensure a compact
land use pattern that is conducive to public transport, bicycling, and
walking. (Pucher and Clorer, 1992: 386)

Compare the Freiburg story with the situation in the auto-dominated US
where policies generally favour increasing road capacity. The residents of
sprawling low density American cities are already by far the biggest car
users in the world at over 11 000 km per person per year. This is 2.5 times the
European average and 7.5 times the average for the residents of even wealthy
Asian cities. Nevertheless, ‘Los Angeles, which is reasonably typical of
other US cities. . . has been doubling its increase in car use per person every
decade between 1960 and 1990° (Kenworthy and Laube, 1997). Planning for
bicycles is particularly difficult in the North American context (see Box 1.1).
Regrettably, the US model with its addiction to the car seems to be gathering
strength in many parts of the developing world.

Box 1.1 The case of Austin, Texas

Modern North American cities have generally been unfriendly to
bicyclists. This is only beginning to change as cities as diverse as
Vancouver and New York implement bicycle master plans. Sometimes
this involves a significant commitment of resources to dedicated paved
paths and roadways for bicycles — even wintry Calgary has a few of
these — but more often the commitment of resources is minimal. Typically,
the city will identify on-road signed bicycle routes, only sometimes
providing a dedicated bicycle lane or shared-use path of some sort
(e.g., a bus/bicycle lane). However, it is often legal for cars to park in
so-called bicycle lanes rendering them useless for cyclists.

The city of Austin, Texas is probably fairly typical. In 1999 Bicycling
Magazine declared Austin to be among the top ten US bicycling cities
and in 2001 and 2002 it was ranked number two among cities of
500 000 to one million people. However, according to bicycleaustin.com,
if this ranking is valid, ‘then what [it] really shows is how lousy the rest
of the continent is for cycling, and not how great Austin is.” Legal car
parking in bicycle lanes is only one of the barriers facing Austin cyclists.

The overriding problem is that Austin has put very few resources
into earning its reputation. Austin City Council created a Bicycle Program
Co-ordinator position in 1994 but allocated no funds to fill it. The
Department of Public Works found the money to carry the post, but no
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Box 1.1 (continued)

budget for the Co-ordinator to fulfil his responsibilities. He nonetheless
carried on, borrowing from other departments and using debt-bond
funding until stretched to the limit. This situation continued through
the 1998 budget which again committed zero dollars to the needs of
cyclists and pedestrians and added to the reasons for the Bicycle Co-
ordinator to resign. In a subsequent letter to the Council, former Bicycle
Program Co-ordinator Rick Waring observed ‘Austin has a long history
of lip service without real commitment to bicyclists and pedestrians’.
This statement would resonate with bicycle planners and cyclists in
many cities across the Continent.

Source: http://bicycleaustin.com/top10.html

1.12 Conclusion

We are in global ecological crisis. The human ecological footprint more than
spans the planet. While the general problem is widely acknowledged by
scientists and many of the world’s governments and international agencies,
we denizens of the industrial growth economy continue to act out a business-
as-usual scenario despite the evidence that this agenda is actually reducing
our personal and social well-being.

The problem is as acute in urban development as in any other domain of
modern life. What we need are cities that are more compact, more efficient
in the use of existing infrastructure, safer, healthier, and richer in urban
amenities; all of which can be facilitated by expanded investment in public
and non-motorised transportation. What we are getting in many parts of the
world are cities that are increasingly congested, inefficient in the use of
energy and material, more dangerous, unhealthy, less capable of maintaining
existing amenities, spatially dominated by infrastructure for private automobiles,
and poorly served by public transportation.

This situation can be reversed — a well-informed public will support measures
for sustainability that are seen, on balance, to provide net private and public
benefits. Moreover, evidence exists in the form of broad international
comparisons and detailed case studies to show that forceful concerted action
can improve urban land-use efficiency, reduce auto dependence, and greatly
increase transit use, walking and cycling in cities. All this generally tends to
improve the quality of urban life while reducing the urban ecological footprint.
What seems to be lacking is public understanding of both the urban
sustainability problem and the potential solutions. Without a broad base of
popular support for strong policy measures, the political will to act crumbles
in the face of vested interests and the comfort of status quo.



Ecological footprints and urban transportation 17

Of course, we cannot say with certainty that more energy and materially
efficient cities would catalyse a general move toward sustainability. What is
certain, however, is that continuing our addiction to the automobile will draw
us ever further away from the needed ‘zero-impact’ approach to future
development. By contrast, greater use of transit, bicycles and walking can
bring us closer to that goal. As wheeled mechanical transportation, bicycles
are ecologically superior to automobiles in that they:

e require fewer resources for their manufacture and operation and are less
polluting;

e are more sparing and equitable in their use of urban space, freeing up
land for housing, parks and other amenity uses;

e are healthier in use for both their riders and the public at large (less air
pollution);

e are more economic to manufacture, purchase, use and service — even
parking for bicycles requires fewer resources and space.

In short, given increasing human populations, deteriorating global environ-
mental quality and the need to reduce resource throughput, bicycles seem to
be a morally, ecologically and economically superior transportation choice
for those who can use them compared to private automobiles for many trips
in the city.

While considerably slower, walking trumps even bicycling in terms of
material use and demands for space and economy, and has similar health
benefits. Even the speed disadvantage of walking is greatly diminished in
the compact mixed-use urban spaces and places that evolved naturally in
historic walking cities or that are possible in car-free zones of modern cities
designed to reflect the capabilities of normal human bodies.

As a final point, an increasing number of people would benefit from
getting back in touch with their bodies. This does not refer to the general
health benefits to normal people who enjoy self-propelled transportation.
Obesity is now a major lifestyle-related public health problem. There are an
estimated one billion significantly overweight people on Earth living mostly
in the auto-dominated high-income cities of the developed countries. Cycling
and walking may well be the least expensive prescription available for what
is turning out to be an extremely expensive modern urban pathology.

1.13 Acknowledgement

This chapter is revised and updated from a presentation to: Velo-City 97
(10th International Bicycle Planning Conference), Barcelona 15—-19 September,
1997.



18 Sustainable transport

1.14 References

BCSD (1993), Getting Eco-Efficient, Report of the BCSD First Antwerp Eco-Efficiency
Workshop, November 1993, Geneva, Business council for Sustainable Development.

BROWER, M and LEON, W (1999), The Consumer s Guide to Effective Environmental Choices,
New York, Three Rivers Press (for The Union of Concerned Scientists).

CARLEY, M and SPAPENS, P (1999), Sharing the World: Sustainable Living and Global Equity
in the 21st Century. London, Earthscan Publications.

DALY, H (1991), ‘From empty world economics to full world economics: recognising an
historic turning point in economic development’, in Goodland, R, Daly, H, El Serafy,
S and von Droste, B (eds) Environmentally Sustainable Economic Development: Building
on Brundtland, Paris, UNESCO, 29-38.

EKINS, P (1993), ‘“Limits to growth” and “sustainable development”: grappling with
ecological realities’, Ecological Economics, 8, 269-88.

EKINS, P and jacoBs, M (1994), ‘Are environmental sustainability and economic growth
compatible?’, Energy-Environment-Economy Modelling Discussion Paper No. 7,
Cambridge, UK, Department of Applied Economics, University of Cambridge.

FOLKE, C, JANSSON A, LARSSON, J and costanza, R (1997), ‘Ecosystem appropriation by
cities’, Ambio, 26, 167-72.

GOODLAND, R (1991), ‘The case that the world has reached limits’ in Goodland, R, Daly, H,
El Serafy, S and von Droste, B (eds) Environmentally Sustainable Economic Development:
Building on Brundtland, Paris, UNESCO, 15-27.

1ED (1995), Citizen Action to Lighten Britain's Ecological Footprint. London, International
Institute for Environment and Development.

IUCN/UNEP/WWE (1991), Caring for the Earth: A Strategy for Sustainable Living. Gland,
Switzerland, World conservation Union/United Nations Environment Program/World
Wide Fund for Nature.

KENWORTHY, J and LAUBE, F (1997), ‘Automobile dependence in cities: An international
comparison of urban transport and land use patterns with implications for sustainability’,
Environ Impact Assess Rev, 16, 279-308.

KENWORTHY, J, NEWMAN, P, BARTER, P and POBOON, c (1995), ‘Is increasing automobile
dependence inevitable in booming economies? — Asian cities in an international context’,
IATSS Research, 19, 58—67.

LANE, R (2000), The Loss of Happiness in Market Democracies. New Haven, Yale University
Press.

LUBCHENCO, J (1998), ‘Entering the century of the environment: A new social contract for
science’, Science, 297, 491-7.

MOHPPE (1988), To Choose or Lose: National Environmental Policy Plan. The Hague, The
Netherlands, Ministry of Housing, Physical Planning, and Environment.

MYERS, D and DIENER, E (1995), “Who is Happy’, Psychological Science, 6, 1: 10-19.

obpuM, E (1971), Fundamentals of Ecology (3rd ed). Philadephia, Saunders.

ONISTO, L, KRAUSE, E and WACKERNAGEL, M (1998), How big is Toronto s Ecological Footprint?
Toronto, Centre for Sustainable Studies and City of Toronto.

PAULY, D and CHRISTENSEN, V (1995), ‘Primary production required to sustain global fisheries’,
Nature, 374, 255-7.

PUCHER, J and CLORER, s (1992), ‘Taming the automobile in Germany’, Transportation
Quarterly, 46, 383-95.

REES, W (1992), ‘Ecological footprints and appropriated carrying capacity: what urban
economics leaves out’, Environment and Urbanization, 4, (2): 120-30.

REES, W (1995a), ‘Achieving sustainability: Reform or transformation?’, Journal of Planning
Literature, 9, (4): 343-61.

REES, W (1995b), ‘More jobs, less damage: A framework for sustainability, growth, and
employment’, Alternatives, 21, (4): 4-30.

REES, W (1995¢), ‘Taxing combustion and rehabilitating forests’, Alternatives, 21, (4): 31—
S.



Ecological footprints and urban transportation 19

REES, W (1996), ‘Revisiting carrying capacity: Area-based indicators of sustainability’,
Population and Environment, 17, 195-215.

REES, W (2000), ‘Patch disturbance, eco-footprints, and biological entegrity: Revisiting
the limits to growth (or Why industrial society is inherently unsustainable)’, in Pimentel,
D, Westra, L and Noss, R (eds) Ecological Integrity: Integrating Environment,
Conservation, and Health, Washington, Island Press, 139-56.

REES, W (2001a), ‘Ecological Footprint, Concept of”, Encyclopedia of Biodiversity, San
Diego, CA, Academic Press, 2, 229-44.

REES, W (2001b), ‘Global change, ecological footprints and urban sustainability,” in Devuyst,
D (ed) How Green is the City, New York, Columbia University Press, 339-63.

REES, W and WACKERNAGEL, M (1994), ‘Ecological footprints and appropriated carrying
capacity: measuring the natural capital requirements of the human economy’ in Jansson,
A-M, Hammer, M, Folke, C and Costanza, R (eds) Investing in Natural Capital: The
Ecological Economics Approach to Sustainability, Washington, Island Press, 362-90.

REES, W and WACKERNAGEL, M (1996), ‘Urban ecological footprints: Why cities cannot be
sustainable and why they are a key to sustainability’, Environ Impact Assess Rev, 16,
223-48.

RMNO (1994a), Toward Environmental Performance Indicators Based on the Notion of
Environmental Space, Publication No. 96, Rijswijk, The Netherlands, Advisory Council
for Research on Nature and Environment (RMNO).

RMNO (1994b), Sustainable Resource Management and Resource Use: Policy Questions
and Research Needs, Publication No. 97, Rijswijk, The Netherlands, Advisory Council
for Research on Nature and Environment (RMNO).

SCHMID-BLEEK, F (1993a), “MIPS — A universal ecological measure’, Fresenius Environmental
Bulletin, 1, 306—11.

SCHMID-BLEEK, F (1993b), ‘MIPS revisited’, Fresenius Environmental Bulletin, 2, 407-12.

TUXILL, J (1998), Losing Strands in the Web of Life: Vertebrate Declines and the Conservation
of Biological Diversity, Worldwatch Paper 141, Washington, DC, The Worldwatch
Institute.

VITOUSEK, P (1994), ‘Beyond global warming: Ecology and global change’, Ecology, 75,
(7): 1861-76.

VITOUSEK, P, EHRLICH, P, EHRLICH, A and MATSON, P (1986), ‘Human appropriation of the
products of photosynthesis’, BioScience, 36, 368—74.

VITOUSEK, P, MOONEY, H, LUBCHENCO, J and MELILLO, J (1997), ‘Human domination of Earth’s
ecosystems’, Science, 277, 494-99.

VON WEIZSACKER, E (1994), Earth Politics. London, Zed Books (Chapter 11: Ecological
Tax Reform).

WACKERNAGEL, M and REES, W (1996), Our Ecological Footprint: Reducing the Human
Impact on the Earth, Gabriola Island, BC and Newhaven, CT, New Society Publishers.

WACKERNAGEL, M, ONISTO, L, BELLO, P, LINARES, A, FALFAN, I, GARCIA, J, GUERRERO, A and
GUERRERO, M (1999), ‘National natural capital accounting with the ecological footprint
concept’, Ecological Economics, 29, 375-90.

WALKER, L and Regs, w (1997), ‘Urban density and ecological footprints: An analysis of
Canadian households’, in Roseland, M (ed) Eco-City Dimensions, Gabriola Island, BC
and Newhaven, CT, New Society Publishers.

WORLDWATCH INSTITUTE (1995), State of the World. Washington, Worldwatch Institute.

WRI/UNDP (2000), World Resources 2000-2001 (United Nations Development Program,
UN Environment Program, World Bank, World Resources Institute) Washington, World
Resources Institute.

wwr (2000), Living Planet Report 2000, Loh, J (ed), Gland, Switzerland, Worldwide Fund
for Nature (and others).



2

The relevance of climate change to
future policy on walking and cycling
Mayer Hillman, Policy Studies Institute, UK

2.1 Introduction

We are at a defining moment in history. We have to come to terms with
newly acquired and unpalatable evidence that points to the need for urgent
and, it would seem, unwelcome changes in our lifestyles and activities. Since
records began, nearly all the hottest years on Earth have occurred since the
mid-1980s. Glaciers are receding and sea levels rising, and the frequency of
freak storms and flooding is growing apace. Already the character of the
Gulf Stream has altered to an extent that, in the opinion of the Government’s
former chief scientist, is ‘awesome’. The tundra in north Canada, Alaska and
Siberia is slowly melting, releasing methane which is a significant greenhouse
gas contributing to the process of climate change.

Theists could interpret these signals as a manifestation of a divine warning
of the need to limit abuse of the planet we have been bequeathed. Atheists
could argue that they reflect an evolutionary development in which the planet
is simply responding in a variety of reflexive manifestations to destabilising
pressures on its ecological equilibrium. Either way, against the background
of our collective responsibilities, inaction or turning a blind eye to the near-
incontrovertible corroboration of a highly disturbing process is clearly
unacceptable.

A primary cause of the changes appears to be the quantities of fossil fuels
that are being used to provide for our energy-dependent activities. Climate
scientists have established that the levels of gaseous by-products are well in
excess of the planet’s capacity to absorb them. The consequences for Earth’s
natural greenhouse characteristics that have so far enabled it to support life
appear dire. Given the current link between the growth of the economy, not



The relevance of climate change 21

least in the transport sector, and fossil fuel use, the possibilities of avoiding
irreversible damage are rapidly diminishing because the scope for de-coupling
that link is falling so far below what is now needed.

2.2 The implications of climate change

Recognition of the incompatibility of continuing growth and adequate protection
of the global environment is made more obvious by considering the built-in
momentum associated with the wider adoption of energy-intensive lifestyles.
Indeed, given that greenhouse gases remain in the atmosphere for up to 100
years, those resulting from the use of fossil fuels during the /ast 100 years
have to be factored into calculations of ecological outcomes. From this
perspective, the otherwise attractive adjective ‘sustainable’ loses its meaning
in any debate on public policies aimed at accommodating further growth. If
we are to act as ‘stewards’ of the planet for present and future generations,
the ecological imperative of protecting it must represent an essential background
against which decisions are made. This requires extreme thriftiness in our
consumption of finite resources (Hillman, 2000).

In the year 2000, a report of the Royal Commission on Environmental
Pollution (RCEP, 2000) quoted the Intergovernmental Panel on Climate Change
(IPCC) calculation of the need for a minimum global reduction of carbon
dioxide emissions of 70 %. The IPCC has consistently stated that, if that
highly challenging target is not met, the disturbing consequences of climate
change that we are already witnessing are likely to intensify, and the costs of
coping with them are bound to rise sharply (Houghton et al., 2001). In light
of this warning, the RCEP recommended the reduction be met by 2050
(RCEP, 2000), and the UK Government accepted the target in its Energy
Review in 2002 (Cabinet Office, 2002).

2.3 Sharing responsibility

In political terms, the way forward has to be through the medium of international
negotiations such as the ones which have been the focus of conferences on
climate change over the last ten years, including those in Rio de Janeiro,
Kyoto, Berlin and, most recently, the ‘Rio + 10’ conference in Johannesburg.
These negotiations can be seen to be stages in the challenging process of
achieving consensus on the subject.

For many years, the Global Commons Institute (GCI) has argued for the
adoption of an internationally acceptable framework or formula. The one it
has advocated is called Contraction and Convergence (Meyer, 2000). The
extent of the overall contraction and the date by which it needs to be achieved
would be determined by and, if necessary, revised, in light of the most
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up-to-date scientific evidence on the subject. The requirement that the process
incorporate convergence towards equal per capita carbon emissions to
complement and run in parallel with the process of contraction is clearly
essential. There can be neither moral grounds for anticipating, nor political
prospect of obtaining, the agreement of all countries on delivering the target
without applying this principle of equity to take account of their current
contributions to the problem. The populations of the Third World cannot be
expected to make the same contribution to the globally-necessary reduction
as populations of the developed world.

In relatively affluent countries such as the UK, this means that average per
capita emissions must be cut from their present level of nearly 9.5 tonnes by
over 90% to just 1 tonne. On an evenly-stepped programme that entails
reducing them by 5 % each year up to 2050. Recent advances in scientists’
understanding of the ecological processes involved in climate change suggest
that the target must be reached much sooner than 2050. As an indication of
the significance of this, it can be simply calculated that affluent countries
such as the UK would need to achieve a reduction of 10 % each year if the
target had to be met in 25 rather than 50 years.

2.4 The role of transport

To understand the relationship of these figures to current lifestyles in the
UK, it is important to appreciate the role of each component of energy-
dependent activities. At present, overall average annual household emissions
are over 25 tonnes. This is comprised of roughly 11 tonnes for each household’s
share of the operation of power stations and refineries; 5.5 tonnes for industry;
3.5 tonnes for domestic use, mainly heating; and 4.5 tonnes for transport —
excluding air travel (Hillman, 1998a). The required reduction is so substantial
that no sector of the economy can expect to be excused from contributing.
All fossil fuel-dependent activities have to come under scrutiny. It must also
be recognised that there are limits on the contribution that technology can
make in the form of efficiency gains, and on the substitution of fuels with
lower emissions of greenhouse gases per unit of energy.

What are the implications for policy? The case for transport being obliged
to deliver an above-average contribution can be made here. Demand for
energy-intensive patterns of travel is more amenable to moderating influences.
Decisions on where to live and work are typically made many times during
an adult lifetime. These obviously then determine the distances that have to
be covered, for instance for commuting or for leisure, and whether journeys
are of such a length or complexity that they cannot be realistically made on
a regular basis without having to travel by car or train.

Clearly, the scale of change in patterns of travel and transport is so
considerable that it will necessitate much less choice and a substantial re-
ordering of priorities, unless of course there was to be some phenomenal
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technological breakthrough to eliminate the causes of climate change originating
from human activities. But there is little encouraging evidence to suggest
this within the time-scale available to offset serious social, economic and
environmental damage.

Cars are an obvious target as, within the transport sector, they are by far
the most significant source of emissions. An average current use of over
9500 miles per car per year (Department of the Environment, Transport and
the Regions, 2001) results in about 3.3 tonnes of carbon dioxide (Consumers’
Association, 2002). That is well over three times the quantity which would
be available (under reducing methods) as an equitable annual ration for each
person for all their fossil fuel consuming purposes. A lot of personal travel,
such as holiday breaks to distant destinations, and much freight mileage,
such as conveying from abroad consumer durables also manufactured in the
UK, and out-of-season fruit and vegetables, are relatively inessential, but
performed frequently. Against the background of the need to prioritise which
component of the energy-dependent sector is the more appropriate to deliver
the required reduction in emissions, these current and growing practices can
certainly be seen as far less essential than supplying heat in the winter.

Of course, many of these transport movements are made by air. There are
strong grounds for seeking to ensure that these make an especially large
contribution to the reduction as the release into the upper atmosphere of
emissions from aircraft is particularly damaging. It is also all the more
important to be concerned on this score as air travel is the fossil fuel-using
sector that is demonstrating by far the greatest current rate of growth. The
fact that there is no prospect of renewable energy sources being available for
aircraft propulsion within the foreseeable future is not a justifiable reason
for excusing it from playing a major role in this regard. This is particularly
so when the current scale of air travel, and even more so its predicted expansion,
is taken into account.

Nor could it be considered acceptable to excuse the air travel industry’s
involvement in negotiations on how the target of reduction is to be met
owing to the complexity of apportioning to particular countries the greenhouse
gas emissions from national airlines catering for international travel. Again,
to put the relevant calculations into context, carbon emissions on one person’s
round trip by air from London to Florida, based on the aviation fuel used and
typical aircraft seat occupancy on such flights, add up to 1.8 tonnes. That is
nearly double the annual personal ration of emissions from all activities
referred to earlier.

2.5 A conflict of objectives: growth or sustainability

It is very apparent that the per capita ‘ration’ of 1 tonne or the household
‘ration’ of 2.5 tonnes, close to one-tenth of average current levels, will only
cover the most essential of energy-intensive activities. One obvious route to
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enabling people to live ‘within their means’ lies in promoting the adoption of
local patterns of travel, namely ones that can be predominantly met on foot,
bicycle or bus rather than those over long distances entailing dependence on
car or rail use. However, a brief examination of previous policies and practices
that have influenced current patterns, and which at present look likely to be
continued with only minor modifications, suggests an unwitting discrimination
against such a strategy. They give a strong impression that politicians have
been loath to implement measures that run counter to what they perceive to
be what people want. That is so even where this preference can be seen to be
largely or totally inspired by the public’s limited appreciation of a policy’s
longer-term consequences, and, in particular, its ecological impact.

An allied and complementary inspiration for politicians aiming to achieve
as much growth as possible in the transport sector without taking adequate
account of its implications, and for them not prioritising policy in favour of
non-motorised transport, can be noted. A future of ‘universal car ownership’
has been anticipated. Against this theoretical background, the geographical
limitations of walking are removed through the medium of technological
advances enabling travel without effort over longer and longer distances and
at ever-higher speeds. For those unable to benefit from the availability of a
car, or whose choice of car use has to be limited on grounds of an insufficiency
of road space or parking space, an enhanced public transport system is
volunteered. What is generally overlooked is that its qualities can only rarely
match door-to-door car travel.

The outcome of the wider availability of cars can be easily identified in
the rising use of motorways. It has been assumed that their provision would
extend access to a vastly increased catchment of opportunities leading to
enrichment of the quality of life of those able to travel on them. Eventually,
it was thought, nearly everyone would enjoy the benefits. However, whilst in
the short-term this network of high speed roads has enabled people and
freight to be moved around in less time than before, in the longer-term its
success has carried the seeds of its own destruction.

Owing to the impossibility of meeting the growth in demand for the
movement of vehicles that the network has generated, congestion and delay,
especially in and near the urban areas served, have become all too common
features of the reality of daily travel. Understandably, in the absence of limits
on road use — other than the costs of fuel and the lack of pressure exerted to
encourage decisions being reached from a wider perspective than self-interest
— drivers have simply attempted to maximise the advantage they judge that
they can derive from using them. All too often, they have then locked themselves
into a travel pattern from which they are unable to extricate themselves as
congestion has followed in the wake of too many other drivers following the
same ‘logic’ and a public transport alternative is an unavailable or unrealistic
option.

Nevertheless, a main policy objective has been to enable people and goods
to travel further and faster by road, rail and air. The fact that pursuit of this
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objective for all modes runs counter to promoting sustainable patterns of
activity in that it entails higher fuel consumption is wantonly ignored. At the
same time, it has appeared reasonable to plan so that all journeys can be
increasingly made with more comfort, security and convenience. Moreover,
as if financial support comes from someone else’s pocket, there has been a
strong preference for the cost of travel being partly offset by public subsidy.
Widespread support for this approach is reflected in the decisions of successive
governments, with one revealing a bias towards the provision of public transport
as a public service, followed by one persuaded that it is more cost-effective
to invest in building more roads. The fact that a much lower share of scarce
public funds would be required to achieve a truly sustainable transport policy
focused on walking, cycling and bus use does not appear to have been
considered, let alone appreciated.

Demonstrations in the UK in 2000 about the price of petrol, and the
Government’s conciliatory response to protestors at the time, can be cited as
evidence of the incentives and pressures brought to bear on governments to
continue with policies that promote more extensive patterns of transport and
travel. The Government’s proposed spending of £180 billion on transport
between 2000 and 2010, as set out in its 10 year plan, has commanded
widespread public, political and media support (Department for Transport,
2000). The growing demand for personal travel by car and freight movement
by lorry has been the background against which, with all-party support, a
substantial and continuing road building programme has been maintained.
The purpose of the programme has been to increase both the vehicle capacity
of the road network and the amount of by-pass construction intended to
relieve communities of the environmental damage and danger arising from
traffic in small towns and villages.

Similarly, the perceived need for substantial investment in the rail network
and its services to cope with the rising demand for longer distance patterns
of travel is reflected in the fact that one-third of the sum proposed in the
Government’s ten year plan was earmarked for it. That represents a considerable
subsidy to users, particularly if it is calculated in relation to the number of
beneficiaries rather than to the population as a whole — rail only accounts for
one per cent of all journeys. Moreover, the plan gave no indication of what
proportion of the costs of providing the services are to be, or even should be,
recovered from fares.

The apparent absence of public concern about the escalating costs of
upgrading the West Coast rail line in Britain from the originally quoted price
of £2 billion to the current estimate exceeding £12 billion could also be
alluded to in this context. Mention too could be made of the Mayor of
London’s promotion of additions to the capital’s underground system, such
as the proposed new Crossrail route from Paddington to Liverpool Street, in
spite of the lamentable experience of the very high and hugely escalating
costs of the Jubilee Line Extension.

The fact that air travel incurs no cost to cover its environmental externalities
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could be interpreted as an indirect and substantial subsidy to both those who
fly and those who benefit from goods that are transported by air. Government
approval in 2001 of the British Airport Authority’s proposal to build Terminal
5 at Heathrow airport (Byers, 2001) was clearly informed by a key argument
that the inspector for the inquiry deployed in recommending approval for its
construction. He argued that there was no government policy on containing
growth in air travel (Vandermeer, 2001) and therefore, by implication, every
attempt should be made to meet the predicted demand for it. Again, this
suggests that governments have failed to appreciate the immensity of the
ecological problems coming in the wake of this blind spot in their thinking
(Hillman, 1998Db).

The extent to which policy and practice are biased in favour of longer
motorised journeys at the expense of journeys made at the local level can be
seen where there is an obvious conflict of objectives in decision-making, that
is where main roads pass through traditional urban high streets. Typically,
pavements are narrowed, front gardens requisitioned to allow for road widening,
especially close to junctions, and railings erected to prevent pedestrians
crossing on foot where they find it most convenient. At a limited number of
designated locations, traffic lights with a short pedestrian phase are provided,
together with a ‘placebo’ button to encourage people who wish to cross the
main road to think that they are setting the phase in their favour.

The railings can be seen to encourage higher speeds on the roads in
question, as drivers have to pay less attention to pedestrians. The railings
also heavily discourage the local population from using shops and facilities
on both sides of the road. Furthermore, they lead to an increase in the road’s
traffic-carrying capacity thereby lowering its amenity from the perspective
of pedestrians and cyclists. This harms further the health of people working,
living or simply walking along it owing to the consequent higher levels of
pollution, noise and danger.

The outcome of this approach in the transport domain — reflecting the
failure of governments to take decisions that have the prospect of delivering
sustainable outcomes — can be seen in the changes in personal travel in
recent decades. National Travel Surveys covering the population of Great
Britain show that, over the last 25 years, average annual mileage travelled
has risen by 44 %, and the length of journeys by more than one-third, with
the increases occurring for al/l/ main journey purposes. Mileage by car and
rail has risen by 67 % and 31 % respectively (Department for Transport,
2002). The number of visits by air by UK residents to overseas destinations
has increased more than fourfold (Department of the Environment, Transport
and the Regions, 1997). As if this is compatible with its professed sustainability
goals, the UK Government forecasts a further 40 % increase in road traffic
over an equivalent 25 year period ahead. Rail travel is planned to grow by
40 % between 2000 and 2010 and air travel by 5 % each year.
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2.6 Unwelcome obstacles and fallacious assumptions

A review of current transport policy points to four major factors standing in
the way of delivering a transport strategy of an ever-improving and expanding
infrastructure and services to enable people to travel further and faster. First,
there is the insufficiency of public money from the Treasury to do as much
as is thought desirable. This represents a perpetual limitation in the absence
of any end-state being identified, particularly in terms of easy accessibility
to a predetermined set of destinations and of an acceptable speed with which
these should be able to be reached. Second, there are electoral considerations
reflecting public concerns on environmental issues, notably those regarding
noise and air pollution, and local opposition to new developments motivated
by understandable objections based on self-interest. Third, there is the continuing
problem associated with the insufficiency of road space in urban areas, and
the problems entailed in acquiring land and property to provide for new
transport infrastructure. Finally, planning delay, which is an inevitable
consequence of the democratic process of widespread public consultation
and comprehensive inquiries, has added significantly both to the cost and
time of delivery of any development. Nevertheless, as has been seen,
unsustainable growth continues.

How this has come about, given the growing understanding among relevant
professions — though not in the population at large — of the issue of climate
change, and its implications for future transport policy needing to be heavily
orientated towards encouraging non-motorised travel, is not understood. Some
of the explanation can be seen to lie in the way that the public and politicians
alike have subscribed to a number of fallacious assumptions.

The first assumption has been to base policy on the judgement that the
most effective way of minimising energy-wasteful travel is by bringing about
a significant transfer of journeys currently made by car to public transport.
However, in the UK, at current occupancy levels, fuel use per passenger
kilometre by public transport is only about 20 % lower than it is by car. And
even this relatively small percentage is reducing as technology, spurred on
by market forces following recent legislation on differential taxation according
to carbon emissions, is applied to getting more car kilometres out of a litre
of fuel (Hillman, 1996). Moreover, the word ‘transfer’ implies that journeys
now made by car can be returned to bus or rail. But transport statistics since
the 1980s show that for every passenger kilometre lost to public transport,
the number of passenger kilometres travelled by car has increased 20-fold
(Department of the Environment, Transport and the Regions, 2001).

This damning statistic undermines the frequently cited argument that if
only the quality of public transport services can be improved, people can be
persuaded to return to it from the car. Very few of the journeys now made by
car were previously made by public transport. Moreover, in the same way
that the provision of motorways generated far more traffic mileage than it
relieved from the existing road network, so too in the main does improved
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public transport provision generate more traffic mileage rather than bringing
about the wished-for transfer from the car. In respect of a policy on reducing
fossil fuel use, it is therefore to some degree counter-productive.

The second assumption, allied to the first, is the belief that a major
contribution to lowering emissions can be made by making more efficient
use of fuel in motor vehicles. However, by lowering the unit cost, this all too
often leads to the generation of more energy demand. At the same time, it
also encourages the public to buy vehicles with more engine capacity and
higher performance levels without incurring additional running costs.

Third, and again linked to the view that greater efficiency is the key to
delivering the necessary reduction, is an oversight in the equation of the role
of distance travelled. It is thought that because, per passenger kilometre,
travel by train results in lower emissions than travel by air, journeys made by
rail are an effective way of limiting emissions. From the perspective of
meeting national or international targets on this, however, mileage as well as
mode needs to be taken into account. For instance, it is less damaging for a
short holiday break to fly from London to Paris than to take the train to Nice.
And it is even less damaging to go by car to Brighton, and not at all damaging
to go on a cycling tour of the Cotswolds!

Fourth, it is thought that speed is an unimportant factor in the pursuit of
policies on reducing fuel use and carbon emissions, whereas in fact it represents
a significant element. Higher speeds by any transport method require not
only more intensive use of fuel but also promote geographical dispersion of
activities. Given the objective of seeking to minimise fuel use, this latter
outcome has even more undesirable effects than the former as it tends to be
associated with regular, frequent and longer trip patterns.

2.7 Discussion

Until fairly recently, successive governments had seen no need to question
the implications of attempting to cater to the public’s addiction to an apparently
insatiable appetite for travelling further, faster, in ever greater comfort and at
ever lower cost. They have continued to rely on the illusory belief that this
component of our lives requires no limits imposed on it and that, where any
problems are identified, they can be unquestionably resolved without interfering
with personal choice. No significant policy initiatives have been contemplated
for doing so. The continuing availability of resources — materials, land, and
private and public finance — combined with technological advances and
human ingenuity, have allowed the demand to go on rising to an extent
somewhat lower than proponents of the free market would have wished, but
nevertheless far exceeding past expectations.

However, there is now considerable evidence demonstrating the
unsustainability of this process, not least in light of reports of the
Intergovernmental Panel on Climate Change, the Royal Commission on
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Environment and Pollution, and reluctant recognition of it as can be seen in
government responses to these reports. This chapter has shown that in affluent
countries, carbon emissions must be reduced to a considerable extent, far
exceeding what can be achieved through measures of applying greater efficiency
in the use of energy. When this is linked to the fact that these countries’
populations’ ‘rations’ must also be equitable and preventative of serious
damage to the planet’s eco-system, it is clear that a dramatic U-turn in
transport policy needs to be made as a matter of urgency. This requires a
reversal of the policies that governments have pursued in the past and,
disturbingly, largely continue to pursue.

Two interacting problems stand in the way of taking sufficiently effective
action. The Government has to accept that the decisions it has been taking
have been seriously misguided. From the perspective of electoral considerations,
this difficulty is so challenging that it is commonplace to claim it to be
politically unfeasible. Support for this view is reinforced by considering the
implications of repudiating long-held positions. It can be painfully deranging,
the more so with procrastination. It is maintained, therefore, that it would be
unrealistic to expect any government to make such a profound admission of
past errors of judgement. However, in this instance, that argument must be
dismissed as totally unacceptable when set against the damage from continuing
with present policies.

The strategy necessary to address adequately the problem of climate change
requires the adoption of targets over a predetermined number of years aimed
at substantially reducing both the distance and speed of travel by road, rail
and air. If these targets are not met, the disturbing consequences of climate
change which we are already witnessing are likely to intensify, and the costs
of coping with them are also likely to rise exponentially. The targets must be
set to deliver what must be the key objective of transport policy, that of
preventing serious damage to the planet.

At present, there appears to be little prospect of success as the public look
to government to take the necessarily demanding decisions. But these decisions
are all too heavily influenced by electoral rather than broader public interest
objectives reflecting our widespread wish to ‘have our cake and eat it’. It is
clear, however, that the way forward in responding to the exigencies of
climate change cannot continue to find expression in ‘buck-passing’
responsibility between public and government on such a crucial issue.

If the delivery of sustainable patterns of activity is to be more than an
expression of intent, there must be far more personal and political commitment.
The necessary targets for reducing greenhouse gas emissions will only be
met if there is due recognition of their link with an individual’s lifestyle and
working practices. The essential dramatic change will only be brought about
when there is a wide consensus based on an informed appreciation of the fact
that fossil fuel-using activities are having deleterious effects on the health of
the planet and, in all likelihood for this reason, on the quality of life of its
future populations.
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Every sector of our fossil fuel-dependent economy must come under scrutiny.
In the transport sector, there has been a crucial failure in policy to recognise
that the most effective way of minimising energy-wasteful patterns of activity,
especially those related to conserving finite fossil fuels, is not by achieving
a transfer from the car to public transport. Nor is it by aiming for more
efficient use of fuel in motor vehicles (which all too often leads to the
generation of more energy demand by lowering its unit cost). It is obvious
that the way ahead lies in promoting modes of transport that do not use petrol
at all — walking and cycling. Such a policy initiative would also further many
other social, health and local environmental objectives, the advantages of
which most people recognise.

Many corrective changes in approaches to policy and practice are needed
to promote walking and cycling. The first and most obvious needs to be
focused on reducing the volume and speed of traffic. The second lies in the
realm of land-use planning. A presumption should exist against large-scale
facilities when more numerous, albeit smaller, ones serving smaller populations
are a realistic alternative. Decisions should be made with an awareness of
their implications for the convenience and safety of pedestrians and cyclists
and the amenity of their environment. The third is to encourage local authorities
to broaden the aspects they take into account in their appraisal process for
determining the most cost-effective strategies to adopt on transport investment.
The process should ensure that all the public benefits are incorporated.
Encouraging walking and cycling promotes health, and reducing air pollution
and greenhouse gas emissions improves the local and global environment.

The fourth approach for justifiably favouring the non-motorised modes,
and walking in particular, is concerned with the reallocation of road space.
Pedestrians, especially children and the elderly, are increasingly exposed to
danger, and their journeys are often lengthened to make it easier to cross
roads in safety. For this reason, perhaps the measure with the greatest scope
for promoting walking is the concept of the uninterrupted pedestrian network,
consisting of pavement-level linkages across most roads. Its construction
would be staged over, for example, a ten year period, starting outside schools,
park entrances, quieter shopping areas, bus stops on less strategic routes and
road intersections in residential areas.

2.8 Conclusions

Climate change and urgent action on its implications, not least in the sphere
of transport, must be placed at the top of the political agenda. The
incompatibility of policies catering for growth rather than decline in road,
rail and air transport and those intended to deliver a sufficiently adequate
response to the prospect of climate change from excessive use of fossil fuels
is obvious.

The harsh reality that must be faced is that if individual lifestyles result in
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the production of more than their fair share of greenhouse gas emissions,
then there are only two possible outcomes. Either others will have to be
denied their fair share or, more likely, the planet’s climate will be seriously
destabilised, with all the awesome consequences that are already beginning
to be witnessed. This predicament is the consequence of a previous failure to
act collectively on our responsibilities — directly as individuals, and indirectly
as electors who, in a democratic society, can influence political decision-
making. In all conscience, we cannot continue to bury our heads in the sand
on this issue.
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The role of non-motorised modes in
an environmentally sustainable
transport system

Karst Geurs and Bert van Wee, National Institute for Public
Health and the Environment, The Netherlands

3.1 Introduction

What is the role of non-motorised modes in an environmentally sustainable
transport system? This is one of the issues addressed in the ‘environmentally
sustainable transport’ (EST) project of the Organisation for Economic Co-
operation and Development (OECD). The main objectives of the project
were:

e to establish a definition of and criteria for a sustainable transport system;

e to decide what a sustainable transport system looks like and how it might
be reached, i.e., which instruments governments could deploy;

e to examine the economic and social implications of such a transport system;

e to develop guidelines that governments in OECD countries and others
could use for moving their transport systems forward.

Teams from nine countries undertook six case studies. The countries involved
were Germany, Sweden and The Netherlands, as well as the Quebec—Windsor
corridor in Canada, the Oslo region in Norway, and the Alpine region comprising
parts of Switzerland, Austria, France and Italy. Related studies have been
undertaken jointly by the United Nations Environment Programme (UNEP),
the OECD and Austria for 14 Central and Eastern European countries, under
the Central European Initiative (CEI). Japan and Italy have also carried out
similar studies (see OECD, 2001a, b) (Fig. 3.1).

This chapter summarises the results of the EST study for The Netherlands,
conducted by the Dutch National Institute for Public Health and the
Environment (RIVM), by order of the Dutch Ministry of Housing, Spatial
Planning and the Environment (see Geurs and Van Wee, 2000). It focuses on
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Fig. 3.1 EST pilot studies. Source: OECD (2001a).

the role of cycling in an environmentally sustainable transport system, and
the function of the different types of policy instruments in the attainment of
EST.

In the OECD project very sharp emission reductions were thought to be
necessary for the realisation of EST. The OECD (1996) defined a sustainable
transport system as one that throughout its full life cycle operation:

e allows generally accepted objectives for health and environmental quality
(e.g., such as those from the World Health Organisation concerning air
pollution and noise) to be met;

e is consistent with ecosystem integrity (e.g., critical loads and levels for
acidification);

e does not result in worsening potentially adverse global phenomena such
as climate change and stratospheric ozone depletion.

Furthermore, six criteria were identified as being the minimum number
required to address the wide range of health and environmental impacts from
transport. The criteria were selected so that local, regional and global concerns
would be addressed, specifically noise, air quality, acidification and
eutrophication, ground-level ozone, climate change and land-use. The following
criteria for EST were derived for the year 2030:

e A stabilisation of atmospheric concentrations of CO, emissions at or
below their 1990 levels to prevent climate changes. Accordingly, total
world-wide CO, emissions are to be reduced by between 50 % and 80 %
for OECD countries. Total CO, emissions from the transport sector should
not exceed 20 % of 1990 levels.

e To prevent human health damage from ambient NO, and ozone levels
and nitrogen deposition, total nitrogen oxide (NO,) from transport
emissions should not exceed ten per cent of such emissions in 1990.

e To prevent damage from cariogenic volatile organic compounds (VOCs)
and ozone, total emissions of transport-related VOCs should not exceed
ten per cent of such emissions in 1990.
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e To avoid harmful ambient air levels, fine particulate (PM;,) emissions
from transport are to be reduced by between 55 % and 99 % of their
1990 levels, depending on local and regional conditions. For The
Netherlands case study a 90 % reduction target was assumed.

e To prevent health concern or serious noise pollution, noise from transport
should be reduced to a maximum of 55 dB(A) during the day and
45 dB(A) at night.

e Land-use, and in particular infrastructure, for the movement, maintenance
and storage of transport vehicles is developed in such a way that local
and regional objectives for air, water and ecosystem protection are met.

Policy analysis and development can be conducted in the light of present
circumstances or future goals (Fig. 3.2). In the former case, forecasts based
on current social and economic trends provide the basis for determining
what may be required to accommodate or mitigate those trends (forecasting).
In the latter case, future goals are set and worked backwards from to determine
what must be done to reach them (backcasting). In other words, the former
kind of policy development results in doing what is possible to avoid an
unwanted future, the latter in doing what is necessary to achieve a wanted
future. Within the OECD EST project both approaches are taken. A business-
as-usual scenario (forecasting) and an environmentally sustainable transport
(EST) scenario (backcasting) have been developed for the period up to 2030.
The EST scenario will, by definition, meet the EST criteria (see above) by
2030.

The remainder of this chapter is structured as follows. Section 3.2 describes
the business-as-usual trends for the Dutch transport system up to 2030.
Section 3.3 describes the EST scenario, descriptions of which are focused on
passenger transport, and, specifically, non-motorised modes. Section 3.4
describes an instrument package and a possible instrument—-implementation
time path for the EST scenario, while Section 3.5 outlines the social and

Criteria Future transport Evaluation and
system action
Environmental - . .
Environ- Pro-active policy
mentally —

sustainable development for

transport achieving EST
EST approach
Environmental
/ ‘Business impact
as usual’ assessment and
mitigation actions
Conventional

approach

Fig. 3.2 The EST approach and the conventional approach to transport policy-making.
Source: OECD (2001a, b).
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economic impact assessment. Section 3.6 presents the conclusions of The
Netherlands’ pilot study.

3.2 Business-as-usual transport trends in The Netherlands

As in other Western European countries, the car is the dominant transport
mode in The Netherlands in terms of passenger kilometres driven (Fig. 3.3):
currently almost 80 % of passenger kilometres are made by car. However, in
contrast to other countries, the bicycle is also an important transport mode.
That is, bicycle ownership is amongst the highest in the world (the number
of bicycles owned roughly equals the number of inhabitants), and cycling
currently accounts for about 25 % of all trips and 7 % of all passenger
kilometres (CBS, 2002). The number of bicycle kilometres almost equals the
number of rail passenger kilometres. In Dutch cities, the number of bicycle
trips may account for up to 40 % of all journeys (Fig. 3.4). Figures 3.3 and
3.4 illustrate the significant role of the bicycle in the Dutch transport system.
This role has been relatively constant in the last few decades as have the
number of kilometres travelled per person (approximately 3 kilometres per
person per day between 1985 and 1998). However, if one looks at the total
number of kilometres travelled, the role of the bicycle is decreasing
(Fig. 3.5): car travel, is growing much faster, in terms of both number of trips
and distance travelled.

For the period up to 2030, walking and cycling will be at similar levels to
those of 1990, thus maintaining their current position in the transport system.
However, road-based motorised traffic will strengthen its position: car use is
expected to grow by 75 % in the period 1990-2030, and lorry use by 175 %

Bicycle =
7% g“‘

Other public transport 4 %

Rail 8 %

Car driver 48 %

Car passenger 27 %

Fig. 3.3 Share of transport modes in number of passenger kilometres driven in
The Netherlands, 2000. Source: CBS (2002).
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Fig.3.4 Bicycle trips in selected cities in The Netherlands, as % of total journeys, 1995.
Source: AVV (1997).
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Fig. 3.5 Passenger mobility in The Netherlands, 1960-98. Source: CBS (2002).

(see Fig. 3.6). This growth can be derived from the business-as-usual
scenario (BAU) developed for the OECD project. The BAU scenario illustrates
the development of the transport system assuming a continuation of present
trends, moderated by likely changes in legislation and technology. This scenario
does not necessarily conform to current governmental policies in The
Netherlands. In general, the BAU scenario for the period up to 2015 is based
on the transport forecasts carried out for National Environmental Outlook 3
using Dutch national transport models (see Van Wee et al., 1996). For the
period 2015-30, trend extrapolations and corrections have been made on the
basis of assumptions and general expectations.

As a result, the business-as-usual emission forecasts show a far from
sustainable transport system (see Table 3.1). Total CO, emissions from the
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Fig. 3.6 Passenger transport volumes and mode choice in the business-as-usual (BAU)
and environmentally sustainable transport (EST) scenarios in 2030.

Table 3.1 Vehicle use and emissions in 2030 — BAU scenario (index 1990 = 100)

Vehicle use Emissions (Index)

Unit Index CO, NO, VOC PMy,
Car veh. km 175 131 25 30 23
Rail-passenger pass. km 140 127 302 95 266
Bicycle/walking pass. km 100 0 0 0 0
Lorry veh. km 275 230 84 44 85
Inland shipping tonne km 175 137 140 137 140
Rail-freight tonne km 200 105 157 135 234
Total transport emissions 159 67 46 78
EST criteria 20 10 10 10

transport sector are expected to increase by about 60 %, whereas NO,,
VOC and PM,, emissions are insufficiently reduced. If the OECD criteria
for an environmentally sustainable transport system are to be met, CO,
and PM,, emissions will have to be reduced by 87 % of the BAU scenario
emissions in 2030; NO, emissions by 85 % and VOC emissions, 78 %.
Furthermore (although not shown on the table), noise emission and land-
use levels for transport are also much greater than EST targets.

3.3 A vision of an environmentally sustainable
transport system

Clearly, business-as-usual trends are far from environmentally sustainable.
This section addresses the question of what an environmentally sustainable
transport (EST) system might look like. An EST system has to satisfy two
main criteria. Overall motorised mobility has to be reduced significantly and
the remaining demand for mobility has to be met with vehicle categories
with the lowest unit impacts. The EST scenario shows a trend breach in both
technological development and behaviour. In the EST scenario, about 60 %
of the reduction of CO, emissions in passenger transport is the result of
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changes in technology, and 40 % the result of reduced mobility levels, mode
shifts and more efficient vehicle use (higher occupancies).

Mobility patterns have to change significantly. People will have to work
in or closer to the locations/regions where they live and increasingly commute
by slower modes. Average trip distances will be shortened and origin—destination
patterns will change, thus reducing total passenger mobility by 35 %. The
role of non-motorised modes must increase significantly compared to business-
as-usual, not primarily to reduce car use but to improve accessibility to
social and economic opportunities. The spatial infrastructural constellation
must promote and facilitate short-distance trips, walking and cycling. People
must be able to access many opportunities (such as schools, shops, offices,
friends and family) comfortably, without using the car. This means that locations
for work, recreation and shopping must be in the proximity of residential
areas. Land must be used more efficiently (e.g., building in high densities,
mixed land-use). New urban areas must be built so as to realise ‘compact
cities’, i.e., new housing and working locations that are — as much as possible
—realised within or connected with existing urban areas. However, not all of
the entire demand for housing (more than 1.5 million houses between 1995
and 2030) can be realised within existing urban areas. A small number of
new urban towns will have to be developed close to existing metropolitan
areas, along public transport infrastructure between existing towns. These
new towns, comprised of approximately 25 000-50 000 inhabitants each,
will be fairly self-supporting; a large share of activities is employed within
these towns. Working and living will be closely related to each other, the
structure of services of high quality and the living climate good. The new
towns will be linked with existing towns by high-quality public transport,
and within the new towns non-motorised transport will be given a higher
priority than car traffic. Overall, the role of motorised transport must change
radically: car use is reduced by 50 % compared to the BAU level in 2030 due
to shorter distances per trip, high vehicle occupancies and a shift to rail, i.e.,
about the same number of car passenger kilometres in 1970 can be sustained
in 2030 according to this scenario. The role of cycling will increase substantially,
i.e., the number of passenger kilometres will double, and its share in total
passenger transport will triple.

The role of public transport (in terms of passenger kilometres) in EST is
assumed to be the same as in the business-as-usual scenario: a decreased
number of passenger kilometres due to shorter trip distances is assumed to
compensate for the shift from car use to rail (see Fig. 3.6). To achieve heavy
emission reductions, vehicle technology will have to be substantially improved.
In EST all cars are assumed to be hybrid, with very fuel-efficient engines
(running on liquefied petroleum gas (Ipg) or another kind of gas) and end-
of-pipe technology to reduce NO, and VOC emissions, i.e., de-NO, catalysts
and vaporisation control measures. Rail transport emissions will be reduced
due to technical improvements is trains (regenerating braking energy, light
materials, less rolling resistance, improved aerodynamics) and the use of
sustainably produced electricity (100 % electrical traction).
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Table 3.2 Vehicle use and emissions for the EST scenario in 2030
(index BAU 2030 = 100)

Vehicle use Emissions (Index)

Unit Index CO, NO, VOC PMy,
Car pass. km 50 10 6 6 9
Rail-passenger pass. km 100 10 18 0 0
Bicycle/walking pass. km 200 0 0 0 0
Lorry tonne km 25 6 4 6 6
Inland shipping tonne km 755 29 15 29 26
Rail-freight tonne km 485 77 119 0 0
Total transport emissions 10 8 15 13
EST criteria 13 15 22 13

The changes necessary to attain the EST criteria will also have major
impacts on the freight transport industry and other sectors of the economy.
The freight transport sector must change radically, i.e., a shift from road
transport to rail and inland shipping, a better logistical organisation of all
modes, a large reduction in transport distances, and highly improved vehicle
technology. Consumers will be able to buy more durable goods, thus reducing
the need for transport. Changes in other sectors of the economy are also
necessary, especially in the agricultural sector (a move towards more regional
production and consumption) and the energy sector (to increase the efficiency
of conventional energy production by up to 80 % and the share of renewable
energy production by up to 40 %).

The results of the assumed changes are given in Table 3.2, showing total
CO,, NO,, VOC and PM;, emissions to be below the EST criteria in 2030.
Furthermore, with a combination of technical measures (e.g., lower speed
limits, electric vehicles in urban areas) and reductions in motorised transport
(mainly during the night), the noise and land-use criteria can also be met.

3.4 An implementation pathway for environmentally
sustainable transport

3.4.1 Policy instruments for the attainment of EST

Clearly, current Dutch transport policies are not sufficient for attaining an
environmentally sustainable transport system. In The Netherlands’ EST project,
a combination of regulatory and pricing instruments is considered the most
plausible way to realise the envisioned changes in mobility patterns,
complemented with land-use and infrastructural policies to support and facilitate
EST and to increase the (social) feasibility of EST. The instrument package
for passenger transport is described below.
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A system of tradable CO; emission permits is considered the most important
in the attainment of EST. People receive a CO, budget (of 160 kg CO, per
inhabitant older than 12 years in 2030) and are free to buy or sell permits
at market price. If a person wants to spend his or her entire CO, budget on
car use —and does not buy extra permits — the number of car passenger
kilometres is limited to about 8000 (passenger) kilometres using a fuel-
efficient hybrid car. As a result, people will try to optimise their travel
patterns within their budget. Possible effects are:

e a reduction in the number of passenger kilometres, depending on the
total CO, budget for passenger transport and the price of buying extra
CO, permits;

e less energy use per vehicle kilometre, e.g., the higher the energy efficiency
of'the car and the better the driving behaviour, the more vehicle kilometres
can be driven with the same CO, permit;

e modal split changes, e.g., bicycling and walking will increase.

The system will be gradually implemented so that the CO, budget per
inhabitant can be gradually reduced to the desirable CO, emission level for
2030. The time path will be announced in advance to promote anticipative
behaviour.

The role of land-use policies in an environmentally sustainable transport
system differs from the current one in transport policy (i.e., to reduce motorised
mobility and related emissions). In an EST system, land-use policies are
aimed at increasing accessibility to social and economic opportunities for
cycling, walking and public transport to facilitate the required changes in
mobility patterns (shorter average travel distances and less motorised travel).
Improved accessibility is the result of the combination of both improving
bicycle infrastructure and land-use policies, such as building in high densities
and mixed land-use. Furthermore, locations of activities (e.g., work, recreation
and shopping) must be close to residential areas. The demand for new housing
and working locations will primarily be met within existing urban areas.
New urban areas will be built so as to realise ‘compact cities’. Furthermore,
the Dutch employment location policy for new employment locations for
‘the right business in the right place’ (e.g., new offices built near railway
stations), combined with pricing measures, will be expanded to include
relocation of existing companies/businesses.

The role of infrastructure policies also differs from the current one in
transport policy to improve bicycle infrastructure in EST. In current policy,
encouraging bicycle use is very often seen as a way to reduce car use.
However, because the impact of (only) improving bicycle infrastructure on
car use is very small, the bicycle receives poor attention in current Dutch
policy. To illustrate, only six per cent of government expenditure on road
infrastructure is related to bicycle facilities (Habitat, 2000). Government
expenditure per passenger kilometre on public transport is about 100 times
higher than on bicycle facilities. In EST, improving bicycle facilities is not
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primarily seen as an instrument to reduce car use but to improve accessibility
to social and economic opportunities. Infrastructural policies comprise the
following. Motor vehicle infrastructure in cities and towns with 40 000 to
100 000 inhabitants will be largely converted to a non-motorised
infrastructure. Not only will bicycle lanes be built on the roads but also high-
quality parking facilities at many places will be realised. The number of
barriers (mainly roads) to be crossed will be reduced to make cycling more
comfortable and safer, mainly by prioritisation at traffic junctions (the bicyclist
has priority and not the motorised vehicles) and also by building multi-level
crossings (leaving cyclists and pedestrians at ground level and motorised
traffic below the surface).

Several regulations will need to be introduced to promote good health and
‘quality of life’. Transport in urban areas will have to be almost completely
electrical or non-motorised. Vehicles with a conventional combustion engine
will not be allowed in centres of cities with more than 40 000 inhabitants;
however, access for electric or hybrid vehicles operating in the ‘electric
mode’ in these areas will be allowed. Pricing policy instruments like increasing
fuel taxes and road pricing will be necessary for the short- and medium-term
instruments. These pricing instruments will eventually be replaced by the
system of tradeable CO, emission permits after 2015.

To increase traffic safety for cyclists and pedestrians (and also to reduce
the attractiveness of car use and to promote shorter distances) speed control
measures will be introduced and speed limits lowered on all road types.
Vehicles will be equipped with on-board speed adaptation systems for
systematic maintenance of lower speeds. Local or regional multi-company
buildings with telecommunication facilities — to the main offices — will be
located at town peripheries. Furthermore, telecommunication will be used to
replace long distance passenger travel. Education and information will be
very important instruments for achieving public acceptance of the necessary
changes towards EST, especially the system of tradeable CO, permits. Finally,
policy changes outside the transport sector are needed. Several instruments
will be necessary to reduce emissions in other sectors of the economy to a
(more) sustainable level. Flexible housing and employment markets are a
necessity for shorter trips between home and work. Fiscal instruments stimulate
moving closer to one’s working location. Furthermore, several instruments
will probably be necessary to achieve a 40 % sustainable energy share of
energy production and a highly efficient level of conventional energy
production.

3.4.2 Timing of implementation of instruments

When do the instruments have to be implemented if an EST system is to be
achieved by 20307 This section briefly describes the methodology and results
of the implementation time-path (see Geurs and Van Wee, 2000) for a
detailed description). In this study, an implementation time path for the
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instruments is constructed by using the backcasting method, i.¢., if we assume
the instrument to have its full effect by 2030, the start of the policy
implementation phase can be calculated backwards. Furthermore, the concept
of the ‘policy life cycle’ is used, consisting of three phases:

1. recognition (or acceptance);
2. policy adjustment;
3. policy implementation.

Analysis of policy life cycles of technical emission reductions in The
Netherlands in the past, mainly outside the transport sector, showed that
the average acceptance and adjustment phase took about 6 years, and the
average implementation phase about 18 years (Van de Peppel et al., 1997).
Here, it is assumed that the pre-implementation phase will take about five
years; for relatively ‘easy’ instruments (e.g., information instruments) this
period will be shorter and for ‘difficult’ instruments (e.g., tradeable CO,
permits) it will be longer. The implementation phase of mobility measures
depends heavily on the instrument type. Regulations and information
instruments may have a relatively short implementation period, of, for
example, one to five years, whereas land-use and infrastructural measures
require a long implementation and adaptation period. The full effect of
these measures is long-term, taking place in approximately 15-20 years.
The implementation phase of technical measures, assumed to consist of
full replacement of road vehicles, will take (at least) 15 years. A timely
implementation of the instruments, necessary to achieve the changes in
mobility patterns envisioned by EST, will only occur if:

e the current policy life cycle radically changes, i.e., the pre-implementation
period must be shortened;

e in the short term a start is made with the implementation of the land-use
and infrastructural instruments (e.g., a shift from a motorised to a non-
motorised infrastructure), given the long implementation and adaptation
period of these instruments.

3.5 Economic and social impact of sustainable transport

The OECD EST project focused on how to move transport systems that are
environmentally sustainable. However, an environmentally sustainable transport
system is likely to have considerable social and economic impacts. Within
the OECD project a preliminary assessment of the economic and social
impacts was undertaken. There are no generally accepted methods available
to quantify the economic and social impacts of long-term transport scenarios,
especially scenarios where structural economic and societal changes are
likely to occur. Indeed, there is some reluctance among economists and
social scientists to engage in this kind of work because of the methodological
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perils. Therefore, results presented here can only be preliminary and must be
treated with caution.

3.5.1 Economic impact

Within the OECD project several preliminary assessment methods were
used (OECD, 2001a,c). The University of Karlsruhe (Rothengatter, 1998)
developed two assessment methods:

1. a sophisticated system dynamics model allowing for feedback loops
between the transport system, economic and demographic developments
and spatial patterns;

2. a simplified assessment method called ‘Impact Path Analysis’.

Both methods were used for the German case study (with consistent results)
and the latter approach was also conducted for The Netherlands. Both the
Austrian and Norwegian case studies used a general equilibrium model.

The assessment method used for The Netherlands’ case study allows
assessment of the order of magnitude of macro-economic changes based
on data provided by ‘input—output’ tables of national accounts. It is important
to note that the assessment is restricted to transport-related sectors of the
economy (i.e., road-vehicle manufacturers, secondary car business and
transport services, railways, airlines, the tourist industry and retail business),
but includes multiplier effects to incorporate forward and backward linkages
to other sectors of the economy. From the economic impact analysis it can
be concluded that:

e The macro-economic impacts of the changes of the shift from motorised
transport to non-motorised passenger travel (in terms of gross domestic
product (GDP) and employment losses) are probably relatively small. It
can be expected that Dutch society will function reasonably well with
fewer private cars. The largest economic losses (reductions in value
added and employment) are found in road freight, aviation and marine
transport, i.e., long-distance freight transport will decrease substantially
because of the changes in origin—destination patterns and production
and consumption. The losses in these sectors cannot be fully compensated
for by value-added and employment gains in other sectors (the railways
and local business).

e The changes in all transport-related sectors will result in a loss of material
welfare for the entire economy, i.e., GDP in EST is about four to eight
per cent lower than in BAU in 2030, the total loss of employment is
about one to three per cent. This means that the average yearly GDP
growth in the EST scenario will be a few tenths of percentage points
lower than the business-as-usual scenario, and the total Dutch employment
level will be a few percentage points lower in 2030. However, the
assessment method deployed does not incorporate structural economic
changes and dynamic developments, which will mitigate economic impacts.
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Moreover, in the long-term, environmental policies will result in
productivity gains which may more than offset the initial reduction of
demand due to higher prices and restrictions on motorised transport
(OECD, 2001c).

e The total loss of material welfare (GDP) for the year 2030 can be largely
— but probably not fully — compensated for by gains in non-material
welfare (expressed in reductions in external costs). The non-material
value of the combination scenario is calculated by estimating the external
cost savings for air pollution, noise, traffic accidents and congestion in
monetary terms. Total monetary external cost savings for the combination
scenario compared to the BAU scenario are about one to four per cent
of the Dutch GDP in 2030. These figures probably underestimate the
total non-material value because the external costs of direct and indirect
land-use, loss of landscape, ecological disturbance and waste are not
incorporated.

The economic impact analysis did not include a micro-economic evaluation
using welfare economics. However, it can be expected that on a micro-
economic level the current (and BAU) difference in consumers’ surplus for
a car trip and a similar non-motorised trip will be reduced. In other words, in
BAU a car trip will still be highly valued by individuals because of instrumental
characteristics (e.g., flexibility, less travel time to destinations) and affective
characteristics (status, etc.), whereas the costs of the trip are modest. In EST,
the consumer surplus of a car trip will be much lower because the car trip
will be valued lower (e.g., the car will have a lower accessibility level to
opportunities in urban areas compared to alternative non-motorised modes),
as the car-trip costs are much higher (CO, permits will have to be bought if
current mobility patterns are to be maintained). Thus, on a micro-economic
level (individual) losses of EST for passenger transport — compared to BAU
— will probably be relatively low.

The results of The Netherlands’ case study are consistent with the preliminary
results from the other case studies and assessment methods (see OECD,
2001c¢). Overall economic repercussions on countries’ economies as a result
of proceeding towards EST rather than BAU would be relatively small; average
GDP would slightly change (although with some variability between countries),
and employment rates may either increase or decrease depending on the
country’s situation and policies. Furthermore, negative economic impacts
can be mitigated over time as market forces are positively stimulated by
environmental policies, which may lead to increases in productivity. However,
the transition to an EST system will require significant structural adjustments.

3.5.2 Social impact

In the OECD project, a number of social factors were identified which were
thought important and sensitive to changes in mobility, i.e., material wealth,
land-use, accessibility of opportunities, community relationships, crime, safety,
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health, and democracy (Adams, 1999; OECD, 2001a). These factors were
used as a framework to describe qualitatively the expected social differences
between the BAU and the EST scenarios for The Netherlands for 2030.
The relationship with mobility in the past for each social factor is described
on the basis of data for The Netherlands, where available. This is projected
up to 2030 for both the BAU and EST scenarios using existing scenario
studies. The most important social impacts (related to material wealth,
accessibility and land-use safety and health) resulting from a shift from
motorised travel to non-motorised travel are described below.

Material wealth

Mobility is related to wealth. Higher income groups have a higher level of
car ownership, travel farther, use their cars more often and as a result have a
higher level of access to economic opportunities. In the EST scenario, motorised
transport is substantially reduced and non-motorised transport strongly increases
(mainly due to a system of tradeable CO, permits). As a result, differences
in travel behaviour between income groups will be smaller, i.e., higher income
groups pay a relatively higher price for maintaining their travel behaviour
than lower income groups.

Accessibility and land-use

The spatial-infrastructural constellation of an environmentally sustainable
transport system promotes and facilitates non-motorised transport. An important
benefit is that accessibility differences between the car on the one hand and
bicycling, walking and public transport on the other will be much lower.
More opportunities will be readily accessible by walking and cycling, thus
increasing people’s choice of mode options, and improving access to social
and economic opportunities for those without cars. In the business-as-usual
scenario land-use trends (a further national deconcentration and regional
suburbanisation of activities) negatively influence the accessibility level of
opportunities for those without a car, and less opportunities are readily
accessible by non-motorised modes and public transport.

Safety and independence

As traffic increases, traffic danger increases, especially for cyclists and
pedestrians. As a result, fewer people attempt to cross the road, fewer cyclists
venture forth upon the road and fewer children are permitted to travel
independently. As a result, children are denied the experience of mixing
interdependently with their peers and learning to cope without adult supervision
(Adams, 1999). In EST, due to lower urban traffic levels and better bicycle
infrastructure, bicycling (and walking) is much safer. As a result, EST will
permit greater independence for children.

Health
Significant health benefits can be expected from the attainment of an
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environmentally sustainable transport system. Firstly, more bicycling and
walking involves more exercise. The guidelines from the World Health
Organisation (WHO) for healthy living (‘30 minutes of moderate exercise,
such as brisk walking, every day’) will be met by more people, which may
have several health benefits. The risk of coronary heart disease, diabetes,
high blood pressure, and obesity may be reduced, and symptoms of depression
and anxiety may be relieved. Secondly, health problems related to local air
pollution and noise nuisance (from road traffic and aviation) will decrease,
as the total volume of urban road traffic and aircraft movements will be
significantly reduced. See WHO (2000) for an overview of the wide range of
transport related health effects.

3.6 Conclusions

This chapter has summarised the results of a pilot study on environmentally
sustainable transport (EST) for The Netherlands for 2030, focusing on the
role of the bicycle in the transport system. In conclusion, EST can only be
realised if mobility patterns radically change and future technological
development is much greater than in the past. The role of the bicycle in the
transport system will greatly increase; its share in total passenger transport
kilometres will triple. In order to achieve a significant reduction in motorised
transport and a shift to non-motorised transport, a system of tradeable CO,
emission permits is considered to be the most important instrument.

Land-use and infrastructural policies are important to increase accessibility
to social and economic opportunities through cycling, walking and public
transport. The role of land-use policies and infrastructural policies to improve
bicycle infrastructure in EST differs from the current one in transport policy.
In current policy, land-use policies and encouraging bicycle use are seen as
instruments to reduce car use and related emissions. In EST, however, land-
use policies and improving bicycle facilities are seen primarily as instruments
to improve accessibility. Due to changes in land-use (e.g. building in high
densities, mixed land-use) and improved bicycle infrastructure, people can
access many opportunities (such as schools, shops, offices, friends and family)
comfortably, without using the car.

If the shift towards non-motorised transport is to be realised, measures
will have to be taken and instruments implemented in the short-term, mainly
because of the long pre-implementation and implementation period of land-
use and infrastructure policies. An environmentally sustainable transport
system for both passenger and freight transport will probably have significant
economic impact (e.g., GDP growth will be lower). However, the macro-
and micro-economic impacts of the shift from motorised passenger travel
to non-motorised travel are probably small: Dutch society will function
reasonably well with less motorised transport. Mobility patterns envisioned
by EST will have significant social benefits. Differences in travel behaviour
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and thus access to social and economic opportunities between income groups
will be smaller; people’s mode-choice options will increase; traffic safety
for children and the elderly will improve, thus increasing their travel
independence; and public health will improve.
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Walking in a historical, international
and contemporary context

Peter Newman, Murdoch University, Australia

4.1 Introduction

Humans walk. This basic biological fact is neglected at our peril. With all our
technology and urban artefacts if we do not build walking into our daily lives
and our cities’ infrastructure, then we will create stunted, unhealthy lives and
bad cities. This chapter will try to give an overview of walking and cities
based on this fundamental assumption. It will try to do this from a historical
perspective and then from recent trends to speculate on how walking is once
again emerging as a vital part of city planning.

4.2 History of walking in cities

In the several million years of human history, walking was fundamental to
survival. In hunter—gatherer communities if you could not walk you did not
survive. However, with cities emerging 6—-8000 years ago, settlements were
created where the biological imperative to walk for food and water and
ceremony became less obvious. Nevertheless our basic biology of skeletal
and muscular shape, metabolism and psychology remain fundamentally
dependent on walking (Leakey and Lewin, 1977). Perhaps this provides the
basic reason why we have now built this need to walk into the structure of
our settlements.
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4.3 Walking cities

The first cities can all be seen as ‘Walking Cities’, i.e., they could be walked
across from one side to the other in one hour, or, an average journey (home
to work, home to city centre) would take half an hour (Fig. 4.1). This journey
time appears to be built into human psychology/biology and urban economy
as a fundamental organising force (Manning, 1978; Zahavi and Ryan, 1980).

All the ancient cities grew to be ‘one-hour wide’ (Marchetti, 1994). This
one-hour wide city has been found to be constant in UK cities for 600 years
(SACTRA, 1994). Walking cities thus grew out no more than 5-8 km in
diameter and from there they would grow upwards. This can still be seen in
cities that have not become part of mechanised transport. These ‘cities’ are
often in the Third World or are villages on Italian mountain tops. Shibam in
Yemen retains its original walking form from the third century AD with
narrow streets and mudbrick buildings eight to ten storeys high (Fig. 4.2).

Most historical walking cities have densities of over 100 people per hectare
(ha) but rarely more than 200 per ha. When squatter villages are thrown
together they are about this density as they have little space between dense
clusters of buildings. Virtually all cities, apart from brand new ones such as
Canberra, Brasilia and UK New Towns, have a walking city centre.

In the past 20 years there has been a strong planning movement to ensure
all walking cities are able to reassert their walking character. This has occurred
for many reasons but now can be seen as essential for economic, environmental
and social purposes. Many have been restored as walking environments because
of the heritage issues which are not only about buildings but also the ‘life

Fig. 4.1 The traditional walking city (high density, mixed use, organic). The lighter
areas show open spaces.

Fig. 4.2 Shibam in Yemen, a typical walking city. Source: Dr Jacques P. Feiner.
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between buildings’ (Gehl, 1987). The ‘car free cities’ movement in Europe
started in the medieval centres and continues to gather more support through
‘car free day’ celebrations (Britten, 2000) and now through ‘car free housing’
(Scheurer, 2000), which is a scheme where whole neighbourhoods are created
with medieval walking characteristics. These ‘car free housing’ developments
usually have substantial public spaces in their common land and have car
sharing facilities as well as good transit nearby. As will be shown later, these
car free areas are proving to be important to the new economy and their
reinvention affirms their historic role as expressions of the human ability to
walk. Indeed, we often say these places are very ‘human’ and mean that they
are ‘walkable’.

4.4 Transit cities

The Industrial Revolution destroyed walking cities. It brought smoke and
waste as well as work for thousands more people than the traditional city
could possibly hold. The density and form of the cities was not suitable
anymore and thus a vigorous reassessment occurred in the latter part of the
nineteenth century, on how to create a new kind of settlement to accommodate
a new economy. With pipes to channel water and wastes, and rails to carry
people it became possible to build the city along corridors. The transit city
was invented through a combination of the public health movement, the
transit movement (trams and trains) and the garden city movement (the father
of town planning) (Fig. 4.3).

The new transit city could now spread 20—30 km along its corridors and
still be ‘one-hour wide’. But along each of the tram streets and at each new
rail station walkable environments could still be created. The walking city
was thus spread out along tram lines and was duplicated at each station in the
form of a railway suburb or village. This form of city is still very evident in

Rail transit
‘pedestrian pockets’

Fig.4.3 The transit city (mixed density, mixed use, grid based, centralised). The different
shades indicate differing degrees of population density (darkest = greatest density).
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Europe, it is a major component of cities in the US, Canada, Australia, New
Zealand etc. and is the basis of new cities like Singapore, Hong Kong and
Tokyo. Walking environments in the transit city are critical to the functioning
of the transit system. As Fig. 4.4 shows, the best transit cities also have the
highest rates of walking and cycling (data from 44 global cities in Newman
and Kenworthy, 1999).

Many Third World cities (like Bangkok, Jakarta and Delhi) have developed
with bus-based corridors. They are usually very dense walking environments
(often collections of villages) joined together by extremely busy roads. These
cities cannot function well as transit-based cities even though they have
transit city forms because their transit systems are inadequate. The buses
remain as stuck as other forms of transport in traffic and people find walking
very unattractive and unsafe. This has been solved partly in a few cities like
Curitiba, Brazil, and Kunming, China, by bus-ways and a strong commitment
to walkability in their infrastructure. However, the transit problem can only
usually be solved by building rapid rail systems or new light rail systems that
enable the transit system to move quicker than traffic in each corridor (Newman
and Kenworthy, 1999).

Dense corridors without a decent walking infrastructure, are a planning
disaster that no one wants to see reoccur, but they are proving very difficult
to overcome. Providing the funding for mass transit and walking remains
difficult in Third World cities due to World Bank policies that favour freeways
and not mass transit systems (Ridley, 1995). Such cities will remain trapped
in traffic with appalling walking environments, unless the reality of their
transit city forms is recognised. They are not built for cars and thus do not
live easily with them in large numbers.
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Fig. 4.4 Proportion of workers using public or non-motorised transport (1990).
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4.5 Automobile cities

The post-1940s economy in the industrialised world gave rise to the automobile
as a mass form of movement. It was not a technology that was necessary to
solve a major urban problem (as transit was) but the car’s popularity in
creating new freedom over space and time became a momentum for urban
change. It was associated with other social movements such as post-war
housing resettlement, anti-crime/anti-race movements in the US and housing
to go with new industrial estates. It was also fed by English sentiments such
as the Town and Country Planning Association’s motto, ‘Nothing gained by
overcrowding’, which facilitated urban sprawl.

However, although it promised freedom over space and time, the automobile
is also constrained by the ‘one-hour wide’ city though this has meant 40—
50 km in every direction, thus filling in all the urban area between the transit
corridors (Fig. 4.5). The limits to urban sprawl are now being seen as the
automobile city reaches capacity. This is being reflected in the reurbanisation
processes outlined below and also movements like the New Urbanism and
Smart Growth.

The automobile city is also constrained by the fundamental need to walk
and have walkable environments. When cities encourage all movement to be
door to door automobile trips then they create environments that no longer
express the fundamental human qualities of biological history and urban
history. The automobile city has many inherent problems which are summarised
in Table 4.1. Underlying all their problems is the lack of walkability. Door to
door car trips are convenient but not good for our health, for our families, for
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Fig. 4.5 The automobile city.
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Table 4.1 Multiple problems of automobile dependent cities

Environmental

Economic

Social

Oil vulnerability

Photochemical smog,

lead benzene etc.

High greenhouse gas

contributions

Urban sprawl
Greater stormwater
problems from extra

External costs from
accidents,

pollution etc.
Congestion costs,
despite endless road
building

High infrastructure
costs in new sprawl

Loss of street life
Loss of community
Loss of public
safety

Isolation in remote
suburbs

Access problems
for car-less and

hard surface suburbs those with
Traffic problems — Loss of productive disabilities
noise, severance rural land

Loss of urban land to

bitumen

our communities, and for our cities. The reaction to this is being realised and
in evidence presented below it is asserted that a new form of city needs to be
built out of the existing automobile city, and is indeed already underway.

4.5.1 Evidence for the decline of the automobile city

There is growing evidence that building more car-based infrastructure does
not work. The Texas Transportation Institute examined 15 years of US spending
on road building and found no evidence of a difference in congestion between
those cities which invested heavily in big roads and those which did not
(STPP, 2000). Ordinary citizens can generally understand this better than
traffic engineers with their models of cost benefit analysis that rely so heavily
on time savings. On a city-wide basis time is not saved, it is converted into
faster travel that is the basis of further sprawl. The automobile city thus
becomes a very expensive way of building a settlement and with an unsolvable
traffic problem at its core — unless more emphasis is given to reducing the
need to travel by car.

The shift in the US to a more democratic approach to transport funding
has led to a rapid increase in funding for new transit systems and for cycling
and walking (STPP, 2000). The worst automobile cities like Phoenix, Houston,
Denver and Los Angeles are all now building rail systems, increasing traffic
calming and building cycle and walk tracks — though they have a long way
to go. Perhaps the greatest evidence for the decline of the automobile city is
a market-based process that reveals how people are turning away from the
automobile-oriented parts of the city and are feeding a reurbanisation boom.
In this process the city is becoming more oriented to its historic walking and
transit city areas and thus a new less car-dependent urban process is being
established. The process is very obvious in Australian cities (and New Zealand
cities — see Laird et al., 2001) and will be illustrated by some cross-city data.
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Fig. 4.6 Transport patterns in Melbourne: (a) car trips per person per day by district;
(b) walking or cycling trips per person per day by district; (c) proportion of households
earning $70 000 or more by district. Source: Department of Infrastructure, Government
of Victoria.

Data from Melbourne show the variations in vehicle use, transit and walking
per capita in different areas of the city. It is of interest to see how important
walking is in each part of the city but it is especially obvious in the walking
city and transit city areas of the core and inner suburbs (Fig. 4.6). However,
the data also show that areas of highest value (where the most wealthy live)
are in walking and transit city areas and growth in real estate values in these
places has been quite dramatic in recent times, whilst auto city areas have not
been so popular. What is causing this and how does it relate to the transportation
patterns that shape cities?

4.6 Re-urbanisation and the ‘knowledge-based’ city

Across all the cities in our study there is a process of re-urbanisation developing
(Newman and Kenworthy, 1999, 2000). Nearly all cities are increasing in
density. In US cities this has mostly occurred in outer area ‘edge cities’
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although most of its cities have strong walking city centres that are the
highest valued real estate and which are undergoing significant revitalisation
(Gratz, 1989).

The re-urbanisation process is very obvious in Australia where densities
have been rising again after a century of decline (Fig. 4.7). This is occurring
mostly in the walking and transit city areas hence car use has become less
important in more and more people’s lives, especially for the new, wealthy
members of the walking and transit city areas. Thus a reduction in car use
can be expected as is apparent from Fig. 4.8. The catalyst to this process has
been the growth in the new ‘knowledge economy’ or ‘services economy’.
This global process requires people to interact creatively ‘face-to-face’ as
well as to be able to use electronic communications and process information.
The urban design outcome of such ‘face-to-face’ requirements is the kind of
human qualities expressed in the walkable environments of historic cities.
The coffee shops and mixed use, dense urban environments of city centres
and inner areas where cars are not dominant, is now becoming an essential
component of the new global economy city.

However, the processes are not at present favouring the automobile city
areas in Australian cities. The outer suburbs are not attracting the new global
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Fig. 4.7  Density trends, 1971-96, in Melbourne, Perth, Brisbane and Sydney (people
per hectare).
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Fig. 4.8 Annual increase in per capita car kms of travel, 1971-95, in Melbourne, Perth,
Brisbane and Sydney.
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economy jobs or any of the associated denser housing. It is necessary in
social justice terms to recognise that the outer suburbs need help in their
urban design. If they cannot build sub-centres that are attractive in human
terms — i.e., are walkable, with a good transit base — they will continue to
decline. With planning assistance it is possible to redevelop viable, walking
centres as strategic redevelopment areas in the middle and outer suburbs.

It is possible to imagine a future city where a whole range of new sub-
centres are built around good public transport and provide the focus for new
development, instead of continued fringe growth through geographically
dispersed houses. This is illustrated in Fig. 4.9. There is a further rationale
for this kind of city as well as the economic and environmental gains outlined,
and this is the social benefit associated with walkable urban centres. There
is significant literature on the importance of social capital in the functioning
of'a city (Putnam, 1993) and this is facilitated through the kinds of ‘accidental
interaction’ that characterise walking city areas. Thus the establishment of
walkable centres right across our cities can be justified in social terms and
are frequently proposed as part of crime reduction strategies.

Perth’s community code for new development has a ‘walkable centres’
approach as its basis and in Melbourne the Urban Villages Plan from the
mid-1990s is the basic strategic approach applied. Many cities are now
recognising the importance of this multi-centred city strategy but its relevance
in Australia is now very obvious.

Walkable centres must be rebuilt into all parts of the city. This will ensure
that we have the option to walk to a good transit system (10—15 minutes in

Fig.4.9 The future information city — urban villages (walking-oriented) linked by quality
public transport, throughout the suburbs.
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the morning and 10—15 minutes in the evening are seen as the ‘incidental
exercise’ recommended by health authorities) or to local services and jobs.
The mental health benefits of walking are now also well-known and indicate
that, for children, walking is an essential part of their development and local
‘sense of place’ (Hillman, 2002). As petrol prices rise and the costs of the
automobile city are more recognised the future city model, with its walking
character, will be given impetus. However, the main force should be the
inherent human need to walk and the fact that we want to be part of walkable
environments. This is built into us and we need to build it into our cities.

4.7 Conclusions

The walkable areas of cities are now receiving close attention by urban
designers. Their significance is being seen by commercial and community
groups as well as planners committed to the common good. These areas are
good for our health, good for communities and good for local economies.
Partnerships should thus be feasible between private, public and community
sectors, but only rarely do they get a chance to be expressed in cities as often
the funding of urban infrastructure (especially transport) is not oriented
towards walking centres. There is an emerging model in the release of transport
funds that requires these local partnerships to be formed before funding can
be given. Such a bottom-up approach is enabling more funds to be directed
into non-highway purposes. However, around the world such funding will
not occur unless more walkable urban centres are envisaged by local citizens.
That this is now much more evident perhaps indicates that awareness of the
innate human need to walk is increasing.
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Does anyone walk anymore?

Werner Brog and Erhard Erl, Socialdata, Germany, and
Bruce James, Government of Western Australia, Australia

5.1 Introduction

Does a mobile person in the twenty-first century travel around without
motorisation? It seems that we are all becoming increasingly mobile. The
rise in mobility is still linked to social value systems and it seems to be taken
for granted that mobility and transport (the distance covered) are used
synonymously. In this context transport is hardly considered as a means to an
end. However, as soon as transport is seen as a necessity for basic requirements;
as an essential means to an end; as a sum of required changes of location; to
perform an activity; completely new aspects occur:

travel can be ascribed to individual needs;
the distance covered is principally independent from the mode of transport,
thus non-motorised transport — walking and cycling — is as important as
motorised private transport or public transport;

e the possibilities of mobility are defined by individual, social, local and
temporal situations;

e mobility is defined as a change of location, which is called a ‘trip’. A
trip is embedded within a journey, which starts by leaving the house and
ends by returning home.

Certainly this view of transport, as the sum of individual changes of location,
makes new demands on the methodology of empirical research. It is not
enough to record the individual phenomena, i.c., in traffic counts the study
must be based on complete out-of-home activity patterns. To really consider
all modes used — especially walking — a closer inspection of trip-legs is
necessary (Socialdata, 1993). In 1975, in the Federal Republic of Germany,
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mobility was measured for the first time with a travel diary (KONTIV®
design: Continuous Survey of Mobility Behaviour, Socialdata, 2002). Against
much opposition, this survey recorded all changes of location, including
walking and cycling trips. Only then did it become obvious that non-motorised
modes played an important role in the modal share (Socialdata, 1986).

5.2 The modal share of walking and cycling

5.2.1 Methodical requirements

To represent the importance of walking trips adequately, a methodology was
necessary that could also determine the different legs of a trip. A corresponding
survey methodology was developed by Socialdata to apply and finally put
into action the ‘New KONTIV®-Design’. Within a research project for the
German Ministry of Transport, Building and Housing (Socialdata, 1999),
corresponding surveys were used as the basis for the source and analysis of
characteristics of walking and cycling trips. This research project was based
on an analysis of the database ‘Germany 95, which comprises data for
around 205 000 people and more than 600 000 trips. An update of these
results was done in a new research project for the German Ministry of
Transport, Building and Housing (Socialdata, 2002).

5.2.2 Mobility

Mobility is defined by a number of core indicators that are normally presented
for an average person per day (Table 5.1). The out-of-home activities are
events that occur away from the home, and lead to a trip. The sequence of
trips from the moment of leaving until returning home is called a journey.
The out-of-home share comes to 79 % of the total population of Germany.
On an average day an average person undertakes 1.7 activities and therefore
covers 3.1 trips. These trips combined consist of 5.7 legs of trips. Therefore
an average trip comprises 1.9 legs with different modes. On an average day,
a person will leave home 1.4 times.

Table 5.1 Mobility in Germany (2000)

Core indicators, per person per day

Activities 1.7
Journeys 1.4
Duration (min) 64
Trips 3.1
Legs 5.7
Distance (km) 21

Source: KONTIV®, Socialdata (2000).
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5.2.3 The mode of transport

There are different approaches for the presentation of mode use, but they all
illustrate the importance of non-motorised mobility in their own way. The
most common form of illustrating modal share is to use the main mode of a
trip. This has the advantage that there is just one mode per trip. If different
modes are used for one trip, one mode has to be defined as the ‘main mode’.
Criteria for ranking are: Cycling ‘beats’ walking; motorised private transport
‘beats’ non-motorised transport; and public transport ‘beats’ motorised private
transport. However, the disadvantage of this approach is obvious: walking,
where it is in combination with another mode on a trip, does not rate as
important compared to the other modes. Therefore, there is a need for an
additional survey step which is able to identify the mode used for all legs of
a trip.

On examination of the main mode of transport per trip, the following
picture appears. On an average day in the year 2000, an average German
citizen covered 22 % of all trips solely by walking and 10 % by cycling. The
share of car trips as a driver comprised 42 % and as a passenger 13 % of all
trips. One per cent of trips were taken by motorbike whilst the remaining
12 % were trips covered by public transport (Table 5.2). However, in this
illustration, only a share of the actual walking trips are represented, just
those trips which are covered on foot from the point of departure to the
destination.

The importance of walking increases when all modes used on a trip are
examined; then, it turns out that 1.5 different modes are used per trip. In
70 % of all trips, walking is a mode used for a leg of a trip. Only when an
analysis of trip legs is carried out, does the importance of non-motorised
transport become completely obvious. Legs are those stages of trips which
occur by changing the mode of transport. A trip, which is covered by walking
from the point of departure to the destination, consists of only one (walking)

Table 5.2 Mode choice in Germany (2000)

Main mode All modes Mode for legs

on a trip used per trip per trip
Mode Total Total Total

% % %
Walking 22 70 104
Bicycle 10 10 10
Motorbike 1 1 1
Car as driver 42 42 42
Car as passenger 13 13 13
Public transport 12 14 15
Total 100 150 185

Source: KONTIV®, Socialdata (2002).
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leg. In contrast, the use of public transport normally implies at least three
legs of a trip: the stage to the bus stop, the ride, and the stage to the destination.

An average trip consists of 1.9 legs of which there is more than one leg of
walking. People who use public transport normally walk to and from the stop
or station, and people who take a car normally walk to and from the parking
site. Therefore, every mobile person walks, so interest in secure, comfortable
walking can be assumed of every mobile person.

5.3 Constants and variables

When considering the possibility of modifying daily mobility, it is important
to check whether some mobility parameters are more difficult to change than
others. The reunification of the two parts of Germany in 1990 provided an
exceptional opportunity in this respect, as the changes in East Germany were
so decisive and took place so quickly that reliable findings can be obtained
from a careful analysis of mobility behaviour on the constants and variables
relating to this behaviour, assuming that the corresponding data are available.
This is fortunately the case, for one of the few regular, empirical surveys in
the former East Germany — managed by TU Dresden — was the SrV-Survey,
which, starting in 1972, determined mobility characteristics for a series of
towns at five yearly intervals (TU Dresden, 1972).

Since a number of supplementary mobility surveys were conducted in
East Germany following reunification, there was a unique opportunity to
observe trends in mobility behaviour following marked changes in basic
conditions. The findings are even more revealing when compared with similar
data for West Germany. For this, Socialdata surveys were used and accordingly
grouped. Since slightly varying universes had been chosen in some cases in
the many basic surveys, some standardisation was, however, necessary. All
characteristics were to be shown for all inhabitants (with no age limits), all
journeys, and all days of the week.

The very marked changes in the framework conditions scarcely affected
the mobility of the inhabitants in the various towns (see Fig. 5.1). The number
of activities outside the home is around 1.7 per person per day, the number
of trips required for these activities around 3, and daily travel time is about
one hour per inhabitant. Only the distance travelled daily has risen appreciably
since 1972: in the new Ldnder by 10 km and in the old Ldnder by 9 km per
individual. Accordingly, the mobility gain is still limited to the distance
travelled; none of the other indicators show such a mobility gain.

Compared to overall mobility, there were big changes in mode choice (see
Fig. 5.2). In the towns of East Germany, more than half of all journeys in
1972 were made (exclusively) on foot, a tenth by bicycle, and almost a
quarter on public transport. Motorised private transport accounted for the
remaining sixteen per cent, which was broken down in roughly equal shares
among motorised two-wheelers (five per cent), car drivers (six per cent), and
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Fig. 5.1 Mobility in urban areas of East and West Germany, 1972-2000. Source:
Socialdata (2002).
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car passengers (five per cent). By 1987 the share of car drivers had risen by
a factor of almost three (from six to sixteen per cent), and the share of car
passengers had almost doubled (from five to nine per cent). These increases
were mainly to the detriment of the walking mode (which decreased from
51 to 40 %). The situation in East Germany in 1987 was similar to that of
West Germany at the start of the 1970s. The trend in West Germany was
marked by a steep decline in the walking mode (from 41 % in 1972 to 21 %
in 2000), a sharp increase in cycling (although from a lower initial level), and
a twofold increase in car drivers. This development was repeated in East
Germany in a shorter span of time (between 1987 and 2000). Accordingly in
1997 the difference in transport shares in both parts of Germany had already
narrowed considerably and in 2000 they were nearly identical.

However, there are examples showing that the chain of ‘greater distance
— higher speed — faster modes’ can be reversed. As shown, the mode choice
is a parameter which is variable and can be influenced. Voluntary travel
behaviour change programmes based on a personalised, customised marketing
approach (‘Individualised Marketing’) have proven to be highly successful
in achieving mode shifts from the car to environmentally-friendly modes
(see Fig. 5.3). A large-scale application in South Perth with 35 000 people
confirmed these results and even proved that walking was the mode with the
highest ‘substitution-value’ for car-use (see Chapter 29).

5.4 Life cycle groups

In order to demonstrate to what extent motives for everyday sequences of life
have an effect on mobility behaviour, lifestyle groups from different socio-
demographic variables were closely examined using a later evaluation of the
data base (1997). A comparison between the mobility characteristics of the
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different age and socio-economic groups showed strong variations (Table
5.3). While the characteristics (activities, journeys, trips and legs) of children,
students, apprentices, and the employed population are noticeably above the
average, they are lower for those undertaking home duties (without children),
unemployed active men and elderly people. In groups with higher trip numbers,
the number of trip-legs increases as well. This shows that groups with high
mobility are dependent on walking as a ‘supplementary mode’, as both the
use of cars and public transport are accompanied by walking to parking
places and stations.

A differentiation of the daily trips with the main mode (Table 5.4) as well
as with life cycle groups shows differences which are primarily connected
with employment, gender and the possession of a driving licence. Thus the
share of car trips continuously increases at the expense of non-motorised
mode trips from the age of driving licence acquisition (18 years), especially
for males. The highest share of car trips and the lowest share of walking trips
can be found in the group of working males. Females, in contrast, have a
higher share of walking and cycling trips. Those doing home duties mainly
concentrate their mode choice on environmentally-friendly modes — walking,
cycling and public transport. Unemployed men up to 60 years and younger
male pensioners have a relatively small mode share of trips which are solely
covered on foot or by bicycle. In contrast, female pensioners in this age
group have a stronger tendency to use non-motorised modes.

The importance of walking becomes even more obvious when studying
the mode choice of elderly people of 70 and older. The share of car trips as
driver of male elderly pensioners decreases to one-third of the daily trips and
the share of walking increases considerably. Therefore, walking is the most
important means of mobility for this group.

Ifactivities outside the home are examined (Table 5.5), substantial differences
depending on the life cycle are obviously to be seen, with a wider spread of
activities in the case of children, young people and the economically active
compared with housewives (with no children) and retired people. When
education/working, occupational activities and child-rearing come to an end,
people go out merely for shopping and leisure activities or to make use of
services. However, this happens, as shown, at a lower level of mobility.

5.5 Conclusions

The results presented in this chapter are highly relevant for travel behaviour
surveys and transport policy making and planning. It has been shown that
developed and well optimised empirical methods exist that can survey all
forms of mobility including all forms of non-motorised traffic. However, in
the practice of transport research and planning, procedures and methods are
still found which overestimate the importance of motorised mobility (Brog
and Erl, 1993).
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Transport planning frequently uses models. These models should, therefore,
also be able to handle walking and cycling. Additionally, it needs to be
mentioned that new model generations are able to show the change between
different modes, where walking and cycling become alternatives to the use
of cars. These models form an important basis for shaping the urban space
and transport networks for all means of transport.

The accessibility of urban space for non-motorised transport is also
important. Large shares of daily mobility are still taken up by non-motorised
travel, e.g., home-based trips for short distances, and also walking linked
with the use of the car and public transport. Additional short walking trips
are made, for example, whilst shopping in the city or on lunch breaks.

Of special importance are interfaces between simple modes, i.e., parking
lots, bicycle parking facilities, bus stops and stations. It was shown that
nearly every trip — including car trips — has a walking component. This
combination, however, does not receive the same attention from planners as
other intermodal means of transport.

Finally, it needs to be stressed that the ‘substitutional value’ inherent in
walking is very high. As shown in the example from South Perth, walking is
an important replacement for car trips. In this way, walking creates health
benefits and leads to increased physical activity.
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The decline of everyday walking in the
UK: explanations and policy
implications

Rachel Goodman, Stoke-on-Trent City Council, UK, and
Rodney Tolley, CAST (The Centre for Alternative and
Sustainable Transport), UK

6.1 Introduction: the role of walking in transport policy

Since the early 1990s local authorities have been increasingly encouraged by
central government to re-orientate their transport plans away from cars and
towards sustainable modes. In 1996 a discussion document was released by
the Walking Steering Group with the aim of reversing the decline in walking
and encouraging it as a serious mode of transport (Department of Transport,
1996). It recognised that to be successful, walking must be considered as
part of an overall strategy and not just in isolation. In July 1998, the Government
published its Integrated White Paper on transport, setting the framework for
transport policy in the UK and providing the context within which the
Government’s detailed policies were to be taken forward. The basis in the
White Paper for encouraging walking was the need to reduce dependency on
the car. The ‘New Deal’ for walking was to make it more attractive, safer and
therefore a more viable alternative mode of transport (DETR, 1998a). The
primary instruments for this were Local Transport Plans (LTPs), through
which the Government expected better provision for walking, with increased
levels of funding promised.

Extraordinarily — given its past poor record on encouraging cycling —
Britain is now actively taking a lead in developing pro-walking policies and
the interest in promoting walking is accelerating quickly. By the year 2002
there had been:

e five national walking conferences (CAST, 2002a);

e three international conferences (www.walk21.com);

e the establishment of a new Local Authorities Walking Group (CAST,
2002b);
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e agood practice guide on preparing local walking strategies as part of the
Local Transport Planning process (Pedestrians Association, 2000);

e a best practice guide on planning and providing for pedestrians (IHT,
2000);

e a one-stop shop of good practice guidance case studies and references
(London Walking Forum, 2000);

e numerous research initiatives, symposia and other publications.

It is not only those concerned with walking as transport who have encouraged
people to get out on foot. Increasingly, policies, strategies and advice in the
fields of air quality, sustainability, health, the countryside, tourism, social
inclusion and town centre management, for example, are incorporating a
recognition of the importance of good walking conditions or high levels of
pedestrian activity to meet their goals.

Although recent policy statements on walking indicate a new commitment
to improving conditions for pedestrians, in reality there has been little strategic
dimension. At one stage it seemed likely that walking would have its own
Transport White Paper ‘daughter’ document and a National Walking Strategy
was expected. However, sustained and vociferous criticism of the Government’s
stated view of the importance of walking followed the Secretary of State’s
ill-judged 250 metre car journey from his hotel to the Labour Party conference
venue in 1998. In a climate of palpable fear of ‘Ministry of Silly Walks’
headlines in pro-motoring tabloid newspapers, the promised strategy document
was repeatedly delayed and down-played. By 2000, the advice document
Encouraging walking: advice to local authorities (DETR, 2000) — quietly
published with no launch event or other publicity — was all that remained of
the Strategy.

This vacillation on the part of government has caused considerable
disillusionment. In the winter of 2000-1 the Environment, Transport and
Regional Affairs Committee (ETRA) of the House of Commons carried out
an inquiry into the expenditure, administration and policy of government
towards walking in towns and cities. The resultant Select Committee Report
was uncompromisingly critical of the Government, arguing that the attention,
action and priority accorded to walking failed to match its importance and
were inadequate to reverse the longstanding trend of decline (ETRA, 2001).
Amongst many recommendations is a call for a National Walking Strategy.
In its response, the Government has accepted that there must be such a
Strategy and that this must be underpinned by changes to personnel training,
communication with practitioners and advice to local authorities (DETR,
2001).

Given that serious attempts are now to be made to reverse the decline in
walking, it is imperative that there is a clear understanding of what the
‘problems’ are with walking, and what therefore might be the most appropriate
‘remedies’. This chapter attempts to review the knowledge of everyday walking
as expressed in the literature of the past 30 years. Such a review will help to
evaluate the way in which barriers to walking have been conceptualised and
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subsequently incorporated in remedial measures. It will be concluded that
there has been an overwhelming concentration on physical definitions of
barriers to the detriment of incorporation of socio-cultural barriers, despite
plentiful evidence that these are significant obstacles to the increased adoption
of walking in everyday life.

6.2 The importance of walking as a mode of transport

Prior to the late 1990s it was very difficult to appreciate fully the significance
of walking in Great Britain. This was due to inconsistent measurement, the
difficulty in defining walking trips themselves, the lack of importance attributed
to short distance journeys by official statistics and the fragmented nature of
the available data (Hillman, 1990). The first reasonably comprehensive
statistical picture of walking only became available in 1998 in Walking in
Great Britain (DETR, 1998b), which enabled a snapshot of walking in Great
Britain to emerge through an amalgamation of several statistical sources on
walking. It demonstrated the importance of walking, yet at the same time
highlighted its continuing decline as an everyday mode of transport: since
the mid-1980s the proportion of all journeys made on foot in the UK has
fallen from 34 % to 27 %.

Despite this decline, walking remains vitally important in contemporary
Britain. Although it accounts for only three per cent of the total distance
travelled, it is still the dominant mode of transport for short journeys. At least
28 % of all journeys are less than 1 mile and 80 % of these are made on foot.
Walking is the most widespread mode of movement in Great Britain, mainly
for short journeys up to one mile and second only to the car on journeys
between one and two miles. Indeed, walking accounts for three and a half
times more journeys than all public transport journeys (Hillman, 1997).

Almost all trips involve a walk at some stage of the journey, even if it is
only a very short walk to and from public transport or a car park. In fact, as
walking is an integral element of all trips, it can be seen as the ‘glue’ that
binds the transport system together, although this might be better conceptualised
as ‘oil’ that helps the system to run more smoothly. Moreover, with 35 % of
car journeys being less than 2 miles in distance there would appear to be
much scope for promoting walking as an alternative to car use for these
shorter distances.

The significance of this higher volume of walking would be its benefit to
individuals and communities. For individuals, walking is a health-giving
activity. The encouragement of physical activity to prevent and cure some of
the major causes of disease and ill health within the population has gained a
high profile in the health sector. In particular, walking has been described as
‘the nearest activity to perfect exercise’ (Morris and Hardman, 1997).
Encouraging people to walk more can produce a significant range of health
benefits to the individual, including cardiovascular benefits, weight
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management, and a reduced risk of osteoporosis, diabetes, premature death,
anxiety, depression and colon cancer (Cavill, 2001).

A further health benefit is that more walking (and thus less car use) is also
likely to have significant impacts on environmental pollution. Motorised
transport is one of the fastest growing sources of air and noise pollution, and
of emissions that are implicated in the enhanced greenhouse effect and acid
rain. Although the introduction of cleaner vehicle technology has had an
influence in reducing some polluting emissions, this is likely to be off-set by
the continued growth in road traffic, and in particular short distance car
trips, which are highly polluting and are most likely to have replaced walking
trips.

It is also important to recognise the contribution that walking can make to
reducing deaths and injuries in road traffic accidents. In a motorised traffic
environment, walking is relatively unsafe, although of course the source of
danger is the vehicle rather than the pedestrian. In contrast, walking in an
environment dominated by walkers is safe for everyone, as this is the most
benign mode of transport of all.

There are also health benefits (in a broader sense) to be gained in the
wider community from an increase in the number of people walking and a
decrease in private motorised transport. Access and equity are two important
considerations. Those least well off in society are less likely to have access
to cars to reach increasingly distant facilities such as shops and hospitals,
and, simultaneously, the loss of local services disadvantages those who are
more reliant on walking as their main mode of transport. Moreover, walking
does not just entail moving on foot from A to B. It also encompasses strolling,
sitting, chatting with neighbours and friends, and the use of the street for
other social activities. Increasing levels of motorised traffic have made these
activities more difficult, if not impossible. Comparing children in 1971 with
children in 1990 demonstrates a marked decline in their independent mobility
during this period (Hillman et al., 1990). The growing trend is for adults,
fearful of the threat of traffic and strangers to their children, to accompany
them to school, often by car, which paradoxically perpetuates the negative
conditions from which parents are trying to protect their children.

The reduction in the amount of children walking to school is just one
component in the gradual withdrawal of people from public spaces, which
reduces the chances of informal supervision so that the street becomes a
sterile and more feared place. Jacobs (1961) suggests that the key factor in
creating ‘liveable cities’ is to establish a mixed land-use pattern that decreases
distances between facilities. This results in an environment with heavy
pedestrian activity, a reduced level of interference from motorised traffic,
informal supervision by everyone and a sense of ownership of public space.
As Pharoah (1992: 10) comments, ‘if a city is to be “liveable”, it has to be
“walkable™’.
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6.3 Factors affecting walking as a mode of transport:
a review of the literature

In light of the vital importance of walking to urban life and personal health,
one could expect a very large volume of research and publication on this
mode. The reality is quite the reverse: walking is very thinly represented in
research projects and published outputs are scattered and fragmented across
disciplines. However, when this existing literature is assembled and examined
for its explanations of why walking is in decline, a number of factors emerge
as the most widely studied. These are described below.

6.3.1 Footways
Compared to other pedestrian issues, ‘footway conditions’ have received a
relatively large amount of research attention, with a focus on such issues as:

cracked or uneven footways;

litter and/or dog dirt;

parked vehicles and cyclists on the footways;
footway repairs;

narrow or non-existent footways;
overhanging trees;

SNOw Or ice;

high kerbs;

obstructions such as signposts.

The most comprehensive coverage of footway conditions can be found in the
MORI questionnaire surveys conducted in 1987, 1995 and 1997 (National
Consumer Council, 1987, 1995; General Consumer Council for Northern
Ireland, 1997). Complaints about footway conditions have changed very
little over time, with cracked or uneven footways emerging as the most cited
barriers. Narrow footways are a particular problem for women, who have
difficulty in negotiating confined spaces with pushchairs or young children
(DETR, 1998b), and kerbs and steps are specific problems for disabled
people (Mitchell and Stokes, 1982; Hitchcock and Mitchell, 1984). It is
estimated that nationally there are roughly seven million accidents due to
poor footway conditions per year (Morris and Hardman, 1997) and in 1995,
110 people died as a result of falls in the street.

It is clear that improved footway conditions can act as a motivation to
increase walking. The EU-funded project WALCYING (walking—cycling)
(1998) suggests that the most important infrastructural and political measures
likely to encourage a modal shift to walking include more footways, wider
pavements with smoother surfaces and the prohibition of cyclists on pavements.
Research by Cleary Hughes Associates (1998) into the feasibility of walking
the journey to work established that wider, cleaner, continuous and better
maintained footways were essential requirements for increasing walking in
and around the work site.
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6.3.2 Traffic

Much empirical research into walking in the transport field is conducted
with the intent of improving the pedestrian environment, particularly in relation
to pedestrian conflict with motorised traffic. The economistic incentive is to
reduce the private, public and community costs of accidents (TEST, 1976).
Accident statistics drive much of the research, therefore, and predominantly
structural solutions are suggested to problems generated by increasing levels
of traffic. This emphasis on planning, engineering and commercial solutions
is a reflection of the need of institutionally powerful interest groups to control
the pedestrian environment rather than any desire to explore pedestrian
experience per se (Hill, 1987). It may not be surprising in pedestrian surveys,
therefore, that ‘traffic’ is often cited as a significant barrier to walking. This
may well be due to the reality of rising levels of traffic and consequent
unpleasant walking environments, but it may also be a reflection of the
research thrust itself.

The finding that traffic is a major deterrent to those walking is supported
by many surveys. For example, Caunter et al. (1997) sought to shed light on
why people do or do not walk short journeys. They identify difficult or
dangerous crossings (33 %) and traffic speeds (26 %) as major concerns.
However, the response to these worries has most often not been to reduce
traffic danger at its source by reducing traffic volume and speed, but instead
to keep pedestrians away from traffic by restricting their movement (Hill,
1987). Such engineering interventions are frequently based on observed
pedestrian behaviour, but this does not take into account any latent demand
for journeys and journeys postponed or withheld due to perceived danger
(Hine, 1996). As traffic increases, roads are more likely to be avoided and,
therefore, pedestrian casualty rates are likely to be lower despite a more
dangerous environment (Adams, 1995). Although the number of pedestrians
killed in road accidents has fallen over the last 30 years, this decline is a
function of the decline in walking; of avoidance strategies adopted by
pedestrians; and the withdrawal, by parents, of children from the street.

6.3.3 Weather

Poor weather is often cited as a significant deterrent to walking and a reason
for driving (Gunnarsson, 1995; Mackett, 1999). It is difficult to identify
ways in which to enhance the experience of pedestrians who view poor
weather as a disincentive to walking. A number of authors suggest structural
measures, such as design of buildings, sheltering pedestrians from the worst
of the weather, and providing changing facilities at work (Ramsey, 1997;
WALCYING, 1998).

6.3.4 Distance
Hillman (1990) asserts that one of the primary deterrents to walking is the
availability of destinations within reasonable walking distance. He points to
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the growing trend towards rationalisation of public and commercial facilities,
a lowering of housing densities and a tendency towards peripheral positioning
of facilities. The consequences of this are dispersed patterns of activity and
lengthening journeys often beyond reasonable walking distance. In contrast,
in cities with high urban densities, levels of car ownership are lower and
levels of public transport use, cycling and walking much higher (Newman
and Kenworthy, 1989; Hillman, 1998).

The distance over which it is considered feasible to walk varies considerably.
For example, some research suggests walking is practicable for up to 1.6 km
(TEST, 1976; Mitchell and Stokes, 1982), some suggests 2 km (IHT, 2000)
and some suggests 2 miles (Department of Transport, 1996; Sissons and
Senior, 1998). In contrast, acceptable walking distances in the US research
results were as little as approximately 0.4 km (Demetsky and Perfater, 1975).
In a study of ten European countries, the average distance thought acceptable
for walking was between one and two kilometres (WALCYING, 1998).
Acceptable distance varies depending on the physical characteristics of the
pedestrian system, for example in terms of design and terrain, pedestrians
themselves and the purpose and context of the journey (Fruin, 1987; Goodman,
2001a).

6.3.5 Time

In research on deterrents to walking, distance and time have been inextricably
linked through an emphasis on travel-time. Walking is often regarded as
taking too much time for it to be considered a relevant alternative to driving
(WALCYING, 1998). However, research points to conceptualisations of time
other than travel-time, which are of equal or greater concern when considering
walking, specifically by those travelling by car. In studies of the potential for
modal shift, for example, as well as travel-time as a key deterrent to walking,
‘time pressures’ and ‘time constraints’ are mentioned in discussion about
travel (Coleman and Curtis, 1997; Sissons and Senior, 1998; Mackett and
Ahern, 2000). It is suggested that time pressures ‘should not be dismissed
simply as an “excuse” as perceived scarcity of time may be a feature of post-
modern society, particularly in two-parent dual-employment families’ (Sissons
and Senior, 1998: 219). The nature of work, gender, the presence of dependent
children in the household and other distinct life cycle events are important
factors affecting perceptions of time pressures and time constraints (Goodwin,
1995). These factors are found significantly to influence people’s perceptions
of time and their willingness to consider walking as a mode of transport
(Goodman, 2001b). These more socio-cultural understandings of time are
vital in broadening our understanding of the reasons for the decline in walking.
However, these approaches and any subsequent non-structural recommendations
for improving the environment for walkers are still far from mainstream
within transport planning and policy.
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6.3.6 Personal safety
Personal safety issues may be considered as both a physical or social barrier
to walking, though a majority of solutions lie in the realm of modification of
the built environment. Fear of crime is known to have significant impacts on
feelings of personal safety and consequently, there are implications for the
propensity to walk (Crime Concern, 1999; Crime Concern and Social Research
Associates, 1999). Dark, urban and isolated locations are key variables in
inducing fear of crime, and journeys that have to be made in such circumstances
will not encourage people, particularly women, to walk. Thus, the hours that
people work, the route they would have to take, and gender are important
variables in whether people would consider walking (Goodman, 2001a).
The waiting and walking stages of accessing public transport also cause
concern, and the low social status associated with these modes does little to
enhance feelings of personal safety. Any weak link in the journey chain can
deter and therefore the whole journey from door to door needs to be considered
(Crime Concern and Social Research Associates, 1999).

6.3.7 Factors affecting walking as a mode of transport: an overview
The fragmented nature of the research on walking makes it difficult to gain
a coherent picture of walking as a mode of transport. While specialised
studies of pedestrian behaviour produce vital findings, they tend to be isolated
from the socially situated contexts in which decisions about walking are
made (Hill, 1987).

The thrust of the evidence cited above is that walking remains important
in society but that it is in long-term decline. Explanations imply that this is
a function primarily of the problems people experience whilst walking. The
research bias reflects the outcome of public opinion surveys, where problems
with walking in general have been found to reside primarily in the physical
realm — in relation to footway conditions, traffic, weather, distance, time — or
in the area of personal safety. It is almost certainly a methodological bias too,
as questionnaire-based public opinion surveys are more likely to produce
‘thin descriptive’ responses couched in terms of daily problems, as opposed
to ‘thick’ description (Geertz, 1993), which has a greater capacity to uncover
context, meaning and the subtlety and complexity of everyday life. The use
of more in-depth qualitative techniques, which can reveal underlying motives
and reasoning, has, until recently, been very scarce in walking research.
Although both cultural and physical variables influence behaviour and therefore
the use or non-use of streets by pedestrians (Rapoport, 1987), the majority of
research has neither investigated barriers at a socio-cultural level, nor
acknowledged the possibility of solutions beyond the realm of the physical.
The following section addresses these issues.
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6.4 Alternative perspectives on the decline of walking

6.4.1 The ‘invisibility’ of walking

Walking has rarely been treated as a mode of transport in the way of other
modes, despite its ubiquitous and important nature (Wigan, 1995). Even
though walking accounts for such a large proportion of modal share, particularly
for short journeys, it is still often overlooked in policy and in planning.
National sources of information about travel are inadequate, as they have not
been designed to detect the full range of issues for pedestrians and as
information has not been collected at a sufficiently detailed level. For example,
journeys of less than one mile were excluded from the main published tables
of the National Travel Surveys (NTS) until 1998, leading to an under-
representation of the relative importance of walking by a factor of three
(Hillman and Whalley, 1979).

Walking is such a normal part of everyday life for the majority of people
it is very easy to take it for granted. In addition, because of its ‘omnipresent
ordinariness’, it is difficult to place responsibility for walking within one
government department. As the Metropolitan Transport Research Unit (MTRU,
1996: 5) suggests, walking is ‘hidden’ as it is ‘so basic to all basic planning
and transport activities, and so undemanding in terms of government finance,
that it somehow slips through the net in strategy formulation’.

In addition, pedestrians are thought to have relatively little economic
significance as there is a commonly held belief that they contribute less to
economic spending than motorists do and therefore there is little economic
incentive to plan for walking. Walking is relatively simple and cheap to
provide for, so there is not much in terms of technological and engineering
challenges to stimulate planners. As walking does not attract big budgets, it
does not attract powerful people, and championing pedestrian issues does
not normally further careers. Evidence to support this is admittedly anecdotal
(Local Authorities Walking Group, 2000); however, it does seem that the
relative cheapness of walking and the absence of big budget walking projects
repels the ‘high-fliers’ and relegates walking matters to junior or less important
personnel.

This lack of professional focus is compounded by the failure of the public
to bring it to the attention of planners and politicians. Walkers are not a
special interest group. Everybody walks, and because walking is so ubiquitous,
there are no really powerful lobbies or advocacy groups as there are, for
example, for motorists and indeed most modes. There is thus great difficulty
in getting views of pro-pedestrian people incorporated into the planning
process, thereby increasing the problem of the invisibility of walking. It is
interesting that the main lobby group for walkers in the UK, the Pedestrians
Association, found it advantageous to re-brand itself as ‘Living Streets’ in
2001, dropping the pejorative ‘pedestrian’ from its title altogether (Living
Streets, 2001).
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6.4.2 The social construction of transport

The ‘invisibility’ of walking has been couched in this chapter mainly in
terms of policy, planning and public decision-making. However, it may be
that walking is often invisible to individuals too, in the sense that it is not
even considered as a transport option in relation to alternatives. It is possible
that positive social and individual perceptions of the car and negative perceptions
of walking may be as important as any perceived physical barriers to walking.
However, as there has been little research into perceptions of walking as a
mode of transport, it is only possible to make inferences based on related
literature.

Choice of transport mode can be viewed in relation to social norms, which
are the generally accepted normal practice for a specified behaviour (Solomon,
1998). For example, when culturally shared perceptions place certain behaviour
outside the mainstream of social activity it makes it more difficult for that
behaviour to be adopted (Eden, 1993). Research has identified the car as
holding substantial cultural capital in attributes such as status, wealth and
power, alongside its transport function (see, for example, Chapter 9, and
Stokes and Hallett, 1992; Solomon, 1998; Stradling et al., 1999). This cultural
capital can often supersede the actual transport function of the car and become
the reason for mode choice.

Many authors demonstrate the cultural dominance of car travel in relation
to all other modes, from which it can be implied that the social acceptability
of walking is marginalised by car travel, which assumes social superiority in
aspects such as status, comfort, convenience, safety and privacy (Goodman
and Tolley, 1999). Walking, cycling and public transport use for utilitarian
purposes are assumed to have a low social status in the UK because they are
used predominantly by those on low income, those who cannot afford to own
or drive a car, women, children and older people (Finch and Morgan, 1985;
Davies et al., 1997; Turner and Pilling, 1998). Understanding travel as a
social norm has implications for measures taken and for the type of disciplines
needed to find long-term solutions (Solomon, 1998). This is reflected in
recent European and UK research into reducing car usage, which suggests
the need for education, attitude and behaviour shifts, and marketing and
information solutions, as well as more traditional physical elements of transport
research (WALCYING, 1998; ADONIS, 1998).

Research carried out by the authors also points to different explanations
for the decline in everyday walking. Firstly, these include social, economic,
lifestyle and political issues. For example, a range of temporal constraints
influencing people’s attitudes to walking were identified, revealing a high
degree of complexity and inter-relatedness in attitudes to, and decisions
about, walking to work (Goodman, 2001a). Secondly, experts forecast that
the depressive influence of social, economic, lifestyle and political factors
on walking would more than outweigh the effects of the predicted increase
in funding, facilities and infrastructure for walking over the next ten years
(Tolley et al., 2001). In short, it was felt that despite considerable efforts
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being made in the physical and social safety areas, walking would continue
to decline. The clear implication is that there are significant deterrents to
walking which lie beyond the physical environment.

6.5 Conclusions

The decision of whether or not to walk is affected by broad socio-cultural
influences over how transport is socially constructed in peoples’ minds, itself
influenced by the invisibility of walking in the public and professional domain.
These issues may have as much influence as physical deterrents to walking
and are inextricably linked to how people perceive the pedestrian environment.
However, it is clear that the research to date focuses very strongly on obstacles
to walking and on the physical barriers in particular. Much of the research
tends to neglect the wider social and transport contexts within which people
make their travel decisions. For example, relatively little is known about
what motivates people to walk or about how walking fits into current lifestyles
and value systems. The conclusion for walking policy-makers and planners
must be that encouraging people to walk more may not be as straightforward
as making physical alterations to the pedestrian environment.

As far as policy is concerned there is a need for strong leadership from
central government if walking levels are to be maintained, despite the operation
of adverse trends. A significant change in attitudes and behaviour is needed
to shift the balance in favour of walking. The health sector provides an
interesting comparison where large-scale public health campaigns have been
successful in bringing about desired behavioural changes in, for example,
the social acceptability of smoking and drink-driving. The most effective
campaigns have been those that combine ‘information, education, service
developments, legislation, changes to the physical environment and the active
engagement of politicians, the media and local community groups in a shared
agenda for change’ (Hamer, 1998: 10). A similar paradigm shift is needed for
altering travel behaviour. What is needed is a balance of approaches that
incorporates physical, social and individual change.

Clearly, walking policy must recognise and interlace with other policy
frameworks (Lumsdon and Mitchell, 1999). The failure to recognise that
walking issues are multidisciplinary and multi-facetted has had major
consequences, in that the wide range of factors that influence travel decisions
and behaviour have been reduced in policy advice to a simplistic over-reliance
on physical solutions to pedestrian problems. To continue to conceptualise
walking in isolation of the wider social and transport contexts will lead to a
superficial understanding of the complexity of travel behaviour decisions.
Reversing the decline in walking is unlikely to be achieved by tactical measures
dealing with physical problems, in the absence of a strategic framework. The
acknowledgement of the socio-cultural context of walking, and not just its
physical barriers, is perhaps the crucial issue for future walking policy.
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Visions for city traffic and mobility
Rolf Monheim, University of Bayreuth, Germany

If you want to build a ship don’t drum up the men to fetch the wood,
allocate the jobs and divide the work, but teach them the yearning for
the wide open sea. (Antoine de Saint-Exupéry, reference unknown)

7.1 Introduction

The first oil crisis in 1973 was a shock and provoked some rethinking about
reliance on the car. Car-free Sundays (a measure to counteract the crisis)
enabled the town and countryside to be experienced in a completely new way
and also promoted alternative mobility. In contrast, during the oil crisis of
2000 the car lobby tried to push through their supposed right to cheap fuel
for an urban and economic system which, despite all the declarations to the
contrary, had become even more car-dependent. The demand of the Austrian
President Thomas Klestil ‘Don’t just say what is popular, but try to popularise
what is necessary’, is regarded as political suicide by politicians faced with
the mobilisation of public anger by populist defenders of the fixation with
the car. Those who issue warnings and think beyond the present are a minority
voice in politics, business, general society and the media and do not really
have enough muscle to prevail. The ‘realists’ continue to dominate: they
want the removal of bottlenecks and optimisation of the current transport
system and consider the growth in traffic to be unavoidable. They denounce
concepts that question these basic assumptions as ideological or utopian. The
underlying ‘car pact’ causes intractable ‘stagnovation’ (Canzler and Marz,
1996).

The ‘transport turnaround’ is not primarily a technical transport problem,
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although important individual contributions must come from this sector.
Most of all, it will require linkage between the essential elements quoted
above: a coalition of social forces must be formed to convince people that
sustainable mobility will mean a better quality of life. The initiatives must
interlink at all regional levels, from local to EU, and at all institutional levels,
from citizens’ initiatives to parliaments and governments. Up to now this has
been very fragmented (see Monheim, H, 1997a, b; Monheim, R, 1997).

The objective of this chapter is not to systematically summarise and evaluate
concepts or to develop a closed vision such as those provided by Adam et al.,
(1999), Monheim, H (1997a), Monheim, R (1977), Topp (2002a), Hall and
Pfeiffer (2000), Knoflacher (1993), Monheim and Monheim-Dandorfer (1991),
Petersen and Schallabock (1995), Schallabock (1999), Vester (1999) and
Wolf (1994). Instead, by way of examples, some problems and approaches to
solving these problems will be discussed. The starting point is the assessment
that prognosticated trends are not inevitable, but rather that alternatives are
necessary, feasible and worthwhile. Although the traffic situation in towns
and cities will be the main topic of discussion, the problems cover the whole
spectrum of transport and must therefore be dealt with comprehensively, and
specific regional strategies also need to be developed.

7.2 Motorisation

As the threat to sustainable future urban development caused by traffic is due
predominantly to too high a number of cars and their excessive travel distances,
and unsuitable drivers’ behaviour, this must be the basis of the approach to
solving the problem. The operating capacity of the road transport system is
continually increased through the removal of bottlenecks, information
technology and vehicle optimisation, despite the fagade of opposing rhetoric.
This intensifies the problems for the urban townscape, as it deepens the
dependence on the car and leads to the misallocation of scarce resources.

The reduction in motorisation necessary to produce steadily flowing car
traffic may well appear utopian under prevailing political conditions. It is
therefore necessary to make people aware of the benefits to quality of life
and transport efficiency since ascetic programmes of sacrifice only appeal to
minorities. A more intelligent mobility must meet the psychosocial regulatory
needs (Kliihspies, 1999) of the citizens better than current transport use. In
place of the fear of change there must be joy in new experiences. In general,
transport and urban planning must disengage itself from technical and economic
fixations and become orientated towards individual needs and those of society
(City:Mobil, 1999).

Whereas the increase in motorisation and extension of the infrastructure
for car traffic is generally regarded as a necessary accompaniment (sometimes
also a requirement) of economic growth, countries and cities do exist where
prosperity and modernity are accompanied by less motorisation. Conversely,
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there are regions with poor infrastructure that have a high level of motorisation.
In Denmark and The Netherlands, for example, there are just 332 and 370
cars, respectively, for every 1000 inhabitants. In Italy, by contrast, there are
577. As ‘compensation’ the Danes travel 958 km and the Dutch 1010 km by
bicycle every year. By comparison the Italians cycle just 168 km, and the
Spaniards only 24. In Hanover there are 405 and in Freiburg 418 cars per
1000 inhabitants, whereas in the much less attractive cities of Saarbriicken
there are 530, in Zweibriicken 546 and in Salzgitter 590. The general
assumptions are also contradicted by the fact that in towns such as Freiburg
and Kassel motorisation is lower in 2003 than it was at the beginning of the
1990s. This is partly attributable to the intensive deployment of the
environmental lobby (Lotscher, Mayer and Monheim (2000a); for development
of motorisation according to regional types, see Adam et al. (1999)).

The concept of full motorisation, though often asserted, is irrelevant for
the central areas of conurbations. On average, 40 % of households in such
areas have no car (Berlin: 47 %), and this proportion is even higher in the
inner cities. This is not just attributable to people on low incomes and senior
citizens, but also to groups with a certain lifestyle who are concentrated here
and who are emancipated from the car by virtue of their self-esteem and
attitude to mobility. They consider the lack of a car to be not a loss but a gain
in terms of independence.

It is one of the great injustices of our urban and transport systems that the
residential areas with the lowest levels of motorisation suffer most from the
effects of car traffic. Despite this, car-free living is usually dismissed as a
utopian niche concept. There is no willingness to acknowledge the benefits
of the lifestyle of those many households that already do not own a car.
People living in the inner areas also have the added disadvantage that rents
are higher, whereas the commuters, in addition to their low rents, also receive
state subsidies through mileage allowances, a form of reward for the urban
sprawl. A sustainable housing and transport policy would have to correct this
underlying situation as a matter of priority. This is not only a bid for social
justice. It also makes economic sense as unrestricted use of land will lead in
the long-term to considerable costs of maintaining the infrastructure. The
German Federal Environmental Agency for one attaches great importance to
an urban development that saves land.

7.3 Disengagement of car use from car ownership

Cars are very emotive subjects, both for those who own them and sometimes
for those who do not (involuntarily or by intention). An important condition
for reducing the problems caused by mass ownership of cars (such as
space requirements, consumption of raw materials and the cost burden)
would be to disengage car use from car ownership. This would also facilitate
a more conscious decision about whether to make a particular journey by
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car or some other form of transport. This would require new forms of
organisation.

In densely populated areas car sharing is more likely to facilitate an intelligent
mobility mix. Within Germany, Hamburg and Berlin were therefore the
pioneers. The increase in car sharing was long hindered by the lack of an
effective organisation structure; however, since 1998, most initiatives have
been co-operating within a Bundesverband CarSharing e.V. (bcs). These car-
sharing groups still remain autonomous and follow different philosophies;
whilst some act more entrepreneurially, others still consider themselves as
purely environmentalists. At the beginning of 2002, the associated clubs had
55 200 members using just 2070 cars in 201 cities. The development of car
sharing from an ecoproject to a mobility service is seen as essential for
greater penetration of the market (Franke, 2001; Gillwald, 1997; Pesch, 1996;
Petersen, 1995). Important impetus is provided by co-operation with public
transport operators at local and federal levels (Huwer, 2001; Rohrleef, 2001).

In Switzerland the combination of car sharing and public transport has led
to the formation of a national group, ‘Mobility’, which has 48 200 private
members, with 1650 cars located in 930 places throughout Switzerland
(primarily in the German-speaking Cantons). One important component of
the rapid expansion involved close co-operation with public transport operators
at the local and federal levels (cars are available at 250 railway stations). The
enterprise is growing rapidly and is making a profit. An increasingly important
business sector is ‘Business Car Sharing’, which enables companies to reduce
their mobility costs. Its 800 customers come from all sectors of the economy
(including public administration) and different sizes of company. The
Government and regional authorities in Switzerland have forcefully promoted
integrated and customer-orientated mobility services (Schad et al., 1999,
and the literature references quoted therein).

A further step is the cash car: a private vehicle, if not required by its
owner, can be offered on the ‘transport market’ via this car sharing enterprise
and the owner receives money. The owner negotiates a full service leasing
contract and the monthly leasing rate is reduced by the revenue from the car
sharing (Canzler and Franke, 2000; Canzler and Knie, 1999). To test this new
type of integrated transport service, a project development company was
established in Berlin in 1998 (CHOICE mbH — Company for Highly Organised
& Integrated City Traffic Elements). In parallel, promoted by the Federal
Ministry of Education and Research (BMBF), a research project was started
to evaluate the results. For the field test, 70 leasing contracts were concluded
in Berlin by the end of 2000. The results are being analysed by the Scientific
Centre in Berlin for Social Research (Wissenschaftszentrum Berlin fiir
Sozialforschung GmbH WZB).

In order to develop further potential for integrating the car into innovative
concepts for mobility services, the objective should be collaboration with car
manufacturers, car dealers, car hire companies and garages. The concept for
an appropriate service platform was tested in 1998 by the Rhein-Westphalia
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Institute for Economic Research and the Institute for Car Economics at the
Niirtingen Technical University, promoted by the Federal Ministry of Education,
Science, Research and Technology. For ‘kilometre leasing’ there was an
estimated market potential of 7.3 million customers and DM 12 billion.
Those interested came from all sections of the population. However, the
cultural divide between the car business and the car sharing groups was too
wide for the project to be realised (Dietz, Knie and Reindl, 2000). That
notwithstanding, the objective should still be the establishment of a national
mobility service platform. The dilemma between the ecological and economical
outcomes of car-sharing is critically dissussed by Wilke (2002).
Frick, Knie and Reindl described the requirements as follows:

Entry into the mass market of short-term car rental requires a uniform
mobility brand, complete regional-wide cover, a possibility of using
this service nationwide and more convenience and comfort for the
customers. Also required are cheaper rates, a new technology platform
based on the most up-to-date traffic control technology (Telematics),
the networking of private and public transport operators, approaches to
new customer groups through new sales alliances and very intensive
marketing initiatives, to make the advantages of networked mobility
effective in terms of sales. (2000:20)

Up to now these types of concept have been blocked by interests and ideologies.
The environmental lobby must learn to emancipate itself from the ‘good
person’ niche and to emerge as an efficient service provider.

Separation of car use from car ownership and its integration into a functional,
optimised, intermodal transport mode of choice offers an important future
perspective for densely populated urban areas for several reasons:

e because of the lack of space the actual savings will be particularly evident
in the traffic flow (car sharers drive less) and parking requirements;

e as a result of the higher population density and the greater potential of
modern and flexible residents, greater density and sophistication in car
sharing can be achieved,

e the public and regional transport system will be suitable for a greater
number of transport needs, and more destinations will be reached without
the car because of a better mix of transport modes;

e expenditure on car transport will be reduced by virtue of the fact that the
self-sufficient character of the car will be overcome. At present it is
more cost-effective to use a car if travelling many km as a large proportion
of expenditure does not depend on total distance; instead of this it must
be financially rewarding not to use the car (which, however, is available)
(Knie and Petersen, 1999).
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7.4 Choice of transport mode

The great and increasing importance of the car is supposedly an unavoidable
concomitant of progress. By contrast, empirical analyses confirm considerable
scope for manoeuvre. Urban and forward-looking regions in particular are
less dependent on the car (see Lotscher, Mayer and Monheim, 2000a, b).
Whereas the percentage of the population in the Ruhr area using a car showed
a continuous increase from 42 % to 53 % between 1976 and 2000, it decreased
in Munich from 44 to 36 %. In Freiburg it rose between 1982 and 1989 from
39 % to 44 % but fell again to 39 % by 1998, during which time public
transport use increased from 11 % to 21 % and bicycle use from 15 % to 19
%. In general, car use in old industrialised towns in Germany is particularly
high (Witten, 62 %; Solingen, 64 %; Saarlouis and Neunkirchen, 68 %); in
similar sized administration and service towns it is often much lower (Miinster,
37 %; Mainz and Freiburg, 39 %; Gottingen, Heidelberg and Osnabriick,
41 %; Erlangen and Wiirzburg, 42 %).

The greatest potential, with comparatively little expenditure, can be
mobilised for cycling (for example, many towns in Germany already have
good cycling infrastructure: Bremen, 22 %; Giessen, Gottingen and Rosenheim,
24 %; Erlangen, 25 %; Dessau, 27 %; Miinster, 32 %; Bocholt, 33 %). These
peak values are the result of an intensive promotional policy and the reason
that there are not more imitators is mainly political (for future chances of the
bicycle, see Topp, 2002b). Since 1976, Munich has increased its bike ratio
2.5-fold (to 15 %). In keeping with the high-tech image of the city, in 2001
the private company ‘Call a Bike’ showed further potential for intelligent
mobility with decentralised, computer-controlled rental bikes. Despite the
initiative failing, due to initial economic start-up difficulties, the know-how
was adopted by German Rail with the intention of expanding this service all
over Germany after having tested it in Munich (for a brief overview of bike
sharing, see www.callabike.de and Klaus, 2002).

Regarding future visions, it is more important that research into mobility
behaviour related to lifestyle refutes the claim that everyone wants to go
back to nature but nobody wants to go on foot. A pilot study for Schwerin
and Freiburg showed that ‘car fans’ used the car for 65 % and 56 % of their
journeys, respectively, whereas the ‘environmentally friendly’ used their cars
for only 19 % and 10 % of journeys; public transport, in contrast, was used
by 7 % and 5 % of ‘car fans’ against 21 % and 25 % of the environmentalists.
Trips on foot in Schwerin attracted 65 % of those ‘mobile and experience-
oriented’, and 52 % of the ‘unobtrusively environmentally aware’, and in
Freiburg 43 % of those who were ‘traditionally nature-orientated’. In Freiburg
the bicycle is the most common mode of transport for the ‘ecologically
resolute’ at 31 % (City:Mobil, 1999; Gotz, 1999).

These large differences are also due to the fact that these lifestyle groups
choose the residential and activity locations that suit them. A comparison of
four districts in Cologne showed the highest concentration of ‘modern
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intellectual” and ‘computer fan’ lifestyle types together with below average
motorisation, and the highest number of public and regional transport season
ticket holders for city centre neighbourhoods. They cited accessibility at
52 % and infrastructure at 47 % as the reasons for their choice of where to
live. Residents of these districts use the car for only 27 % of journeys to work
and 15 % of shopping trips (Wulthorst et al., 2000). Qualitative studies on
the Cash Car (see above) confirm the lifestyle-specific high use of ‘green
modes’ for everyday journeys by urban modern groups, but sometimes in
association with long-distance leisure and holiday trips (Canzler and Franke,
2000).

Urban transport planning must offer these groups, which are important
for the future of the town, a living environment that is worth having.
Unfortunately such objectives have hardly been considered anywhere up to
now, let alone implemented, as their importance is underestimated in the
competition between regions for an innovative workforce. On the other hand,
urban and transport planning must put a special emphasis on groups that are
subject to problematical mobility conditions. These include single parents,
working mothers, children and the elderly. These groups are especially
disadvantaged by the depletion and devaluation of local neighbourhoods.
The politics of perpetual acceleration, with the goal of making distances less
important for the more mobile population groups, further burdens these
disadvantaged groups.

Traditional surveys enormously underestimate the proportion of trips for
accompanying dependent persons, who lack adequate alternatives. These
trips not only create additional traffic but are often burdensome for the
accompanying persons as they have to plan their daily routine according to
these needs. These service trips and the constraints they bring have hardly
been considered up to now in mobility research. Summarising, one can state
that is it very important to shift the emphasis of transportation planning from
an engineering perspective to strategic mobility management based on the
nature of travel decisions (destination, mode of transport) embedded in a
social-ecological environment (Beutler and Brackmann, 1999; Wehling, 1998).

7.5 A quantum leap in alternative transportation

Transportation planning has generally been restricted to dealing with the
apparently unavoidable growth in car traffic, even if in the interests of ‘political
correctness’ a different impression is sometimes created. To a large extent
environmentally compatible transport means have only a secondary function.
The basic principles of developing a public and regional transport system
that will be sustainable in the future have not been pursued consistently in
any German city up to now (except in part in Freiburg). However, by contrast,
a good example is Zurich (Aeschbacher, 1996). A referendum prevented the
construction of an underground ‘metro’ as envisaged by planners and politicians.



Visions for city traffic and mobility 91

Instead a highly efficient tram and light rail system was developed. It runs
self-confidently under the slogan ‘We are the No.1’ and ‘We keep Zurich on
the move’ the reality of which is experienced on a daily basis by, for example,
priority at traffic lights. Meanwhile Zurich offers an all-round service in
conjunction with car sharing for intelligent mobility which for the Swiss
means also an efficient service. Zurich is not against the car but only against
its inappropriate use to the detriment of its own prosperity. The widespread
dissemination of the environmental ticket emanates from the desire to acquire
beautiful things by saving on car expenses, yet still to be mobile (Bratzel
(1999) analyses the conditions for success of an environmentally-oriented
policy comparing Zurich with Amsterdam, Groningen and Freiburg; Zentrum
flir Interdisziplindre Technikforschung (1996) analyses the blockades at the
local level).

A comparison of the two similar sized cities of Bochum (with underground
light rail in the centre) and Zurich demonstrates the consequences of differing
political orientation. In Zurich the number of departures from public transport
stops per square kilometre of residential area is more than 3.5 times higher
and the level of motorisation almost one-quarter lower than in Bochum,
despite the higher spending power. The few cars also stay in the garage twice
as often. The results show that 45 % of people in Zurich (from the age of 14)
make journeys of over 500 m by public transport and 30 % by car, compared
with 13 % and 62 % respectively for residents of Bochum. In comparison to
Zurich, journeys not made by public transport in Bochum are due to no such
suitable transport being available (twice as many cases), a lack of public
transport information (three times as many cases) and a lack of willingness
to use the public transport system as a result (surveys by Socialdata, UITP,
1998, 1999). There should be no question as to which city represents the
future model.

The Austrian Vorarlberg region shows that even in rural areas it is possible
for there to be a quantum leap in public and regional transport. This has been
achieved by linking together improved service (customer orientation through
high stop densities, frequency and quality of service) and professional
marketing. In the meantime many medium-sized and small German towns
have introduced successful bus systems where public and regional transport
was previously given no chance (VDV, 2000). Their marketing is superior to
many transport operators in densely populated areas.

The increase in numbers of people using public transport as a consequence
of innovative marketing approaches has been demonstrated in many cases.
One highly successful method was ‘Individualised Marketing’ (see Chapter
5). It was developed by Socialdata, a Munich-based research company directed
by Werner Brog (2000), and tested in 1996 by experiments in 33 European
cities in co-operation with the UITP (International Union of Public Transport)
and the local public transport agencies (UITP, 1998, 1999). One example
illustrates the high potential for switching to public transport. In 2001, after
the extension of a suburban rail line (S-Bahn) from Stuttgart to the adjacent
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city of Filderstadt, half of the suburban residents were informed by the
traditional means of brochures and mass-media, whereas a consulting firm
specialising in customer dialogue (Omniphon) appealed to the other half
personally in a ‘Dynamic Customer Dialogue’. A neutral evaluation by INFAS
(Institut fiir Angewandte Sozialwissenschaft) demonstrated an increase in
public transport ridership of 8 % with the traditional methods, compared
with 20 % with the ‘Dynamic Customer Dialogue’. Notwithstanding the
considerably higher costs of the latter these were paid off after only two
months and afterwards resulted in higher revenues. Furthermore, the image
of public transport was greatly improved as were the information levels of
the population.

7.6 The city of short trips

The most popular vision for sustainable urban transport development is the
‘city of short trips’: ‘compact, mobile, urban’ (Apel et al., 1995, 1997 and
2000). It would be outside the remit of this chapter to discuss this in more
detail. The main task is to integrate transportation and land-use planning in
such a way that the former does not follow quasi-autonomous trends but is
designed according to the principles of sustainable and liveable urban and
regional development (BBR, 1999; Beckmann, 2001; Brunsing and Frehn,
1999; Holz-Rau et al., 1999; Ponel, 1999; Reutter and Unger-Azadi, 2000;
Wiirdemann, 1998). When evaluating empirical results with respect to the
potential for savings in traffic volumes, one must beware of constructing
simple links between land-use structure and behaviour. The approach to
lifestyle already discussed highlights the great diversity in behaviour
alternatives, and also group-specific concerns, and refutes the common
assumption ‘but everyone wants . . .’ or ‘but everyone can . . .. When
‘manifest trends’ are quoted continuously ‘which cannot be easily controlled’
(Hesse, 1999: 324) there is a great danger of losing sight of the fact that
individual rational action is influenced by external conditions. These are to
a large extent political and are often associated with enormous cost to the
community (e.g., implementation and maintenance of infrastructure, subsidies
for commuters). The ability to change these conditions is largely dependent
on images and visions, for example of the monoculture of owning one’s
home and car as opposed to a diversity of urban lifestyles. It is a disadvantage
that many decision-makers believe in the former and are suspicious of the
latter because it appears incalculable. They pit their safe edge-of-town
‘mainstream culture’ against the challenges of an urban mix. One should be
aware of these links when searching for visions for urban transport and
mobility.
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7.7 A new myth?

The development of cities and transport is not controlled by rational
considerations alone but to a large extent by emotionally charged visions,
which, because of their promise of progress, could also be termed myths. In
the age of industrialisation this was the myth of the railway, glorified in the
cathedrals of railway stations. After this, imported from the US, was the
myth of the car, promising joy and freedom, glorified in freeways and motorway
intersections and reproduced on a daily basis in advertising and the media.
Even if political correctness forbids confessing to the image of the car-
friendly city, complex interlinked factors mean that it continues to prevail.
Good reasons, even absolute necessities, will not be enough to overcome
this. Successful individual examples of a new transport culture do, however,
confirm the potential. For any reversal to have a widespread impact it is not
enough for isolated ‘lighthouses’ to show the right direction, while development
on a broad front continues to proceed to a dead end. In stressing this danger
it is not intended to deny the value of an incremental approach, as for instance,
the ‘Lead-projects Mobility in Conurbations’ which started in 1998 under
the guidance of the German Federal Ministry of Education and Research
(see www.mobiball.de).

Dependence on the car can only be overcome by a social trend rooted in
the emotions, by a new myth. This may appear suspect to planners programmed
to deal with the facts. But it is true that trends are frequently triggered by
mythical impulses (at the same time concealing tangible interests). A current
myth is overcoming the Fordistic regulatory system by doing away with
spatial commitment and introducing telematic networking everywhere.
However, in contrast to the American model of de-urbanisation, there are
clear signs of re-urbanisation, be it the change of heart of new elites to
consider urban qualities; be it the transformation of inner cities to urban
entertainment centres. In global competition, urban traditions are an important
locational advantage of Europe, that can only be effective if proximity, density
and mix are again valued as a counter to the Internet. This is not a romantic
dream but a model for the future, which could develop a great attractiveness
and identifying function, in contrast to the explosion in globalisation and
pollution by traffic chaos and environmental damage.

The importance of solving traffic problems in order to regain cities that
are worth living in is also highlighted in a report written by Hall and Pfeiffer
(2000) for the Federal Minister of Transport, Construction and Housing on
Urban Future 21. A Global Agenda for Twenty-First Century Cities. The
authors pin their short- to medium-term hopes on integration of transport
and urban land-use planning, promoting public and regional transport and
radical charging for private motorised transport, and they demonstrate
considerable potential using ‘best-practice’ examples. In addition they believe
that after 2020 ‘ecocars’ will bring about some relief, but overlook the fact
that the anti-urban effect of motorisation extends far beyond the environmental
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problems. Overall they overestimate the possibilities of implementing their
sound arguments in the face of the persistence of forces that have controlled
the failed developments thus far — David versus Goliath. A ‘catapult’ to bring
about a transport turnaround does not appear to have been found yet. The
myth of the city worth living in could develop the necessary impact, if in the
meaning of Saint-Exupéry, desire opens hearts and eyes if there is enough
courage (or rage) to hold on to an urban quality of life against the destructive
force of ever increasing anomalous traffic. The means and ways necessary to
bring about this turnaround are well known and have been successfully tried
and tested.
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Winning back public space

Jan Gehl and Lars Gemzee, Royal Danish Academy of Fine Arts,
Denmark

8.1 Traditional uses of public space: meeting place,
market-place and traffic space

Although the pattern of usage has varied in detail in the course of history,
public space has always served as a meeting place, market-place and traffic
space. Public spaces such as streets and squares have always been a place for
people to meet and greet each other; a place to exchange information about
the city and society; a place where important events were staged such as
coronations, processions, feasts and festivals, town meetings and public
punishments such as executions. They were also a market-place where goods
and services were offered and exchanged. Finally, streets and squares provided
thoroughfares for the movement of goods and people, providing the essential
links to the various parts of the city.

In the past, when most movement was conducted on foot, there was often
a good balance between the three uses of civic public space. Pedestrians were
able to walk where they needed to go, meeting, trading, talking and taking in
the sights all in the same trip through town. The needs for trade, social
interaction and communication were fulfilled simultaneously in the same
public space. However, in the twentieth century, particularly in the industrialised
nations, conditions for the three main uses of public space changed. New
patterns of traffic, trade and communication have interrupted centuries of
tradition. Electric trams and bicycles, introduced at the end of the nineteenth
century, gave people a wider range and allowed the city to expand significantly
in area. Once cars were introduced at the beginning of the twentieth century,
transportation patterns changed dramatically. After the Second World War in
particular, car traffic in the city developed by leaps and bounds and the use
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of public space changed accordingly. Heavy car traffic does not coexist
peacefully alongside the uses of the city as a meeting place and market-
place. Uses that had been in balance for centuries were now in open
conflict.

The city as market-place also underwent dramatic changes in the twentieth
century. Trade from open stalls was gradually relocated to small shops along
streets and squares, then to increasingly larger shops and supermarkets, and
finally to giant shopping malls, usually far from the heart of the city. New
shopping centres were established within the city, closed in on themselves
and no longer part of the public arena. Trading in these centres takes place
in indoor enclaves through a labyrinth of private walkways complete with
small squares, bubbling fountains, muzak and air conditioning. In the process,
the market-place, with its attendant ‘public life’, has become strictly controlled,
with all activities and human interaction regulated by security guards. Quite
literally, the market has been taken from the public arena and moved to the
private sphere.

The twentieth century also decisively changed conditions for the city’s use
as a meeting place and information exchange. The rapid and extensive
development of print and electronic news media has made it possible to
provide people with an endless stream of information about the local community
and the wider world. A seemingly endless stream of opportunities for indirect
communication from person to person has also emerged: first the telegraph,
then the telephone, the cell phone, e-mail and the Internet. Individual mobility
provided by cars and other forms of transportation and the development of
cheap forms of long-distance travel have also provided new opportunities to
communicate. The traditional role of the city as an important meeting place
for its citizens has changed completely.

These massive changes in society within only one century make those
cities that still provide dynamic public spaces of special interest. The many
people on the streets and in the squares in these cities have chosen to be
there, to walk and spend time in public spaces. Despite the many changes in
patterns of use as a market-place and meeting place, the city continues to
offer a significant alternative, a valuable supplement to the multitude of
other options.

8.2 Current uses of public space

A look at different cities and cultural patterns in countries, where
communications, market-places and transportation have undergone radical
changes since the early 1900s, gives a varied picture of the current uses of
public space and the conditions for the use of the city as a public arena.
Broadly speaking, it is possible to observe and describe four very different
types of cities:
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e the traditional city — where meeting place, market-place and traffic continue
to coexist in balance, more or less;

e the invaded city — where a single use, usually car traffic, has usurped
territory at the expense of the other uses of city space;
the abandoned city — where public space and public life have disappeared;
the re-conquered city — where strong efforts are being made to find a
new, workable balance between the uses of the city as meeting place,
market-place and traffic space.

8.3 The traditional city

In the Middle Ages, towns emerged on the premise of pedestrian traffic.
Streets were adapted to foot traffic and squares tailored to such uses as
markets, town meetings, military parades, religious processions and so on.
There are still many cities, particularly in Europe, whose structure was formed
during that period. The centres of many European cities still have a medieval
character. Isolated examples of intact medieval cities continue to function in
traditional ways, with Venice as one of the best-known examples (Fig 8.1).
Cities and public space of that period continue to be well suited for all types
of pedestrian activities. The size of these cities, the dimensions of the streets,
the distribution of uses along streets and squares, and the scale and detail of

Fig. 8.1 Venice, Italy: a traditional city balancing the use of public space as meeting
space, market-place and traffic space.
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buildings are in harmony with the needs of pedestrians and their movement
through the city. In these cities, public spaces continue to serve simultaneously
as meeting place, market-place and traffic space. In those cities in which car
traffic has not been allowed to take over, we can still see modern versions of
the traditional uses of public space.

8.4 The invaded city

In old cities and urban areas where car traffic has gained the upper hand,
public space has changed dramatically. Car traffic and parking have gradually
usurped space in streets and squares. Not much physical space is left, and
when other problems such as safety, noise and pollution are added, it does
not take long to impoverish city life. It becomes unpleasant and difficult to
get around on foot, and spending time in public spaces is made impossible by
lack of room, the need to avoid traffic and a poorer quality environment (Fig.
8.2). The result in city after city is that only the most essential foot traffic
battles its way between moving and parked cars, and only a fraction of the
other traditional uses of public space become possible.

Numerous studies have shown the obvious correlation between urban
quality and public life. Well-designed public spaces inspire a broad spectrum
of urban activities. Attractive walking routes and places to stop along the
way encourage foot traffic. This pedestrian traffic in turn promotes social
and recreational activities, because people walking along become inspired to
linger and enjoy the urban scene. In impoverished public spaces, in contrast,

Fig. 8.2 Westport, Ireland: an invaded city where car traffic has substantially reduced
public space for meeting and trading.
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most social and recreational activities disappear completely, leaving only the
remnants of the most necessary pedestrian activities. People walk there because
they have to, not because they want to. Indeed, in most of the cities besieged
by cars, the quality of public space has become so poor that people avoid the
city centre altogether.

8.5 The abandoned city

Where urban tradition is weaker and car culture has had more time to develop
without major constraints from urban planning, a new type of city develops.
This city has no historical model, because for the first time in history, pedestrian
traffic has been made impossible or superfluous, and many of the other
activities traditionally tied to foot traffic in public spaces have disappeared
completely. Public life in public places is gone. There are many cities of this
type, particularly in North America. City centres are a sea of asphalt with
parking places marking off the space between buildings (Fig. 8.3). Walking
is impossible and would also be impractical. Distances are too great and the
places an intrepid pedestrian might encounter on his or her way would be
ugly, dirty and possibly dangerous. Such cities are not intended for walking.
Pavements have disappeared in the city centres as well as residential areas,
and all the uses of the city have gradually been adapted to serve the motorist.

Fig. 8.3 Spokane, USA: an abandoned city where walking has been made difficult or
superfluous, and public life in public spaces no longer exists.
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Transportation and life itself are totally dependent on the car in a drive-in
culture. The heavy dependence on the automobile means that children too
young to drive, the elderly too old to drive, and the handicapped physically
prevented from driving, are consigned to a life of isolation or being transported
everywhere by others. Indeed, it could be said that, for young people, life
does not really start until the day they turn 16 and acquire their driving
license! People shop from drive-in stores along car-filled streets, by and
large requiring the driver to drive and re-park at each destination. The alternative
is to shop in large dedicated shopping centres outside the cities. Only in
these centres is it still possible to walk easily to and from the car park to the
centre and then within the covered centre itself.

As a countermeasure to the out-of-town shopping centre, numerous cities
have experimented with new forms of shopping environments adapted to car
culture. In some cities shops have been moved indoors into shopping arcades
within the city centre itself. The Eaton Centre in Toronto is a notable example.
Other cities such as Calgary, Winnipeg, Minneapolis and Atlanta have built
skywalks, systems of pedestrian bridges running one or two storeys above
street level. Pedestrians are lifted up a storey and can move about indoors
from building to building, protected from the weather and free from streets
and other public spaces at ground level. A different category of centrally
located, private shopping environment is ‘the underground city’ as the
phenomenon is known in Montreal and Toronto in Canada, as well as in
cities such as Sapporo, Nagoya and Osaka in Japan. These cities have set up
a network of underground shopping centres, often integrated with the city’s
underground rail system.

Common to all of these types of shopping centre is that they are private
and usually closed outside office hours, and that both pedestrian activities
and other city activities are subject to heavy restrictions conditional on the
commercial character of the centres. Outside the shops themselves there are
often few places or opportunities for individuals and groups to meet and
interact. A notable resulting public health problem in these cities, where it is
virtually impossible to cycle or even walk any distance, is that many citizens
are overweight and in poor physical condition. Some of them try to combat
the problem by jogging during their lunch break or spending time in fitness
centres or working out on some of the many exercise machines designed by
the fitness industry to fill this need. For other segments of the population,
who have neither the opportunity nor the motivation to engage in fitness
activities, the problem literally grows larger and larger. Doing away with
public space — and public life to a great extent — thus has many direct and
indirect consequences on the quality of life of citizens.

8.6 The re-conquered city

Over the past 30—40 years, interest in public spaces and public life has begun
to grow again, often as a direct result of the decline in both areas, and in
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many cities efforts are now being made to support pedestrians and the quality
of public spaces. Paradoxically, one important source of inspiration came
from shopping malls, particularly in the USA. As early as the 1920s, when
the first malls were built, it was clear that customers had to be lured out of
their cars and into car-free shopping streets in order to concentrate on shopping.
Some of the earliest pedestrian areas in Europe such as Lijnbahn, built in
war-torn Rotterdam in the 1950s, and the rebuilding of many German cities
in the same period, had this same starting point. Many of the other pedestrian
areas established in the 1960s and 1970s throughout Europe, including the
pedestrian street in mid-Copenhagen from 1962, were also based primarily
on this commercial concept (Fig. 8.4). The idea of using public spaces once
more as social and recreational, as well as commercial, spaces grew gradually
from this foundation and was reinforced during the decades that followed.
Jane Jacob’s description of the development in American cities in her book
The Death and Life of Great American Cities, published in 1961, had a major
impact. Subsequent American and European research began to highlight the
importance of varied forms of public life in the public spaces of the city, and
the importance of rejuvenated public spaces in improving the quality of
urban living.

Tradition was a further important source of inspiration for European cities
in particular. Many cities sought to recapture a long tradition of using public
spaces for social and recreational activities. Throughout the 1960s and 1970s,
more and more pedestrian streets and squares were established in European
cities. Conditions for pedestrians were also gradually improved in the wider
network of streets. Pavements, for example, were widened and enhanced
with street furniture, flowers and trees. An important turning point in the
growing traffic congestion in cities was the oil crisis of 1973. The halt in
traffic expansion led to planned efforts to limit the encroachment of cars in
the cities as well as other measures to ensure a better balance between motorists
and other forms of transport. Interest in bicycling and public transportation
grew accordingly.

Although many cities in Germany and Scandinavia pioneered efforts to
remove cars from the city centres and create better conditions for pedestrians,
it was in Barcelona, starting in about 1980, that a broader concept of public
spaces was formulated as part of a co-ordinated public space policy. It was
in Barcelona that the concept of ‘the re-conquered city’ was born. What
happened in Barcelona was the starting point for a new, intense period in the
last 20 years of the twentieth century, in which increasingly urban spaces
were created or renewed as part of a co-ordinated effort to create new kinds
of public life. Dutch, German and Scandinavian cities were among the first
to experiment with the new types of city space pioneered in Barcelona. More
recently, many cities in central and southern Europe have followed suit.
Corresponding urban strategies can now also be found in cities in North and
South America, Asia and Australia. The examples of Portland, USA, and
Curitiba, Brazil, are remarkable, and show that we can no longer refer to
public space strategies as being solely a European phenomenon.
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Every part of the world has desolate, invaded and abandoned cities, and
all over the world there are cities that have fought back by inviting inhabitants
to return and use public space. An interesting common trait is that most
urban improvements are carried out, or at least initiated, by visionary individuals

(b)

Fig. 8.4 Copenhagen, Denmark: a re-conquered city. This sequence shows the city’s

main thoroughfare from 1880 to 2000: (a) 1880 — combining meeting, trading and traffic;

(b) 1960 — invaded by traffic with little room for pedestrians to do more than keep

moving; (c) 1968 — five years after pedestrianisation, walking and shopping predominate;

(d) 2000 — six times more space is now available for pedestrians, with more opportunities
to socialise in the numerous outdoor cafés.
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or groups. It can be a mayor, a city architect, a city council, a political party
or inspirational co-operation between consultants, politicians and grassroots
movements, but common to the cities that have recaptured public space are
visionary, targeted urban policies. Typically, various themes are combined in
these urban visions, such as traffic safety, public health, a reduction in resource
consumption, a reduction in noise and pollution, and efforts to strengthen the
role of the city as a democratic forum. Where visions and politics coincide
to meet these objectives, it is clear that cities actually do become better
places in which to live and spend time.

Fig. 8.4 (cont’d)
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8.7 New public spaces for new public life

At the beginning of the twenty-first century, there are many examples of
cities in which urban policy initiatives have improved urban quality. Traffic,
noise and pollution have been reduced, foot traffic and bicycle traffic have
been reinforced. Public life has blossomed on the streets and squares of the
city in a way not seen 20 or 30 years before, certainly not in the form it has
today. This public life is not a new version of an older urban tradition, but a
truly new phenomenon. In a society in which more of daily life takes place
in the private sphere — in homes, at computers, in cars, at individual work
stations, or in strictly controlled and privatised shopping centres — there are
clear signs that the city and its public spaces have been given a new and
influential role. In contrast to the many private spaces in people’s lives, the
opportunity for them to interact with others in public spaces is becoming
extremely attractive. The information society is providing new meaning and
significance to the city as a public space.
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Formal indicators of social urban
sustainability
Sergio Porta, Polytechnic of Milan, Italy

9.1 Introduction: setting the stage for walking as a social
urban activity

The pedestrian is a social being: he is also a transportation unit, and a
marvellous complex and efficient one. (. . .) Formulas based on the
pedestrian as a transportation unit are most applicable to transportation
situations, such as getting from concourse exit A to gate B. But
pedestrians are social beings too. Sometimes they stop and chat with
someone, even on the concourse. They cluster in doorways. They pause
to look at a shop window. In a word, they self congest. The crowding
and the pleasure are inextricably bound up. To put it another way, part
of what attracts people to the street is a measure of the congestion the
high standards would save them from. (Whyte, 1988: 56-77)

This chapter deals with the pedestrian as a social being, seen from the
perspective of an urban designer. Saying that pedestrians are social beings
means that they are context-sensible: they are affected by the cultural, economic,
social and eventually environmental contexts. This chapter focuses on the
environmental context of pedestrians, and more specifically, it analyses the
formal components of urban public space that could increase and foster the
presence and mutual interaction of pedestrians on the street, in its everyday,
ordinary urban life. The hypothesis is that the ever-changing forms of human
exchanges within a public space are the genius of the city, the very reasons
for which cities are built.

In this context it is also important to investigate the contribution of the
form of public spaces to a diverse, dense urban life as a whole. The thesis, in
fact, is that to foster human exchanges in a public frame may result in
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fostering social cohesion, local identity, mutual aid and natural surveillance,
public health, and even local economy. Unfortunately, this is not a widely
accepted concept, especially considering the current emphasis on non-material
aspects of communication when considering the info-city of the future. The
micro sociology of face-to-face interaction in a public frame could probably
gain much more consensus if considered under a macro sociological perspective,
as in Niklas Luhmann’s general theory of Social Systems (Luhmann, 1990).

9.2 The System of Interaction in Niklas Luhmann’s general
theory of Social Systems

Because we are speaking of direct human exchanges in a built environment,
Luhmann would say that we are dealing with inferactions and that the whole
question should be posed within the mutual interdependence of Social Systems
and Systems of Interaction. These are two separate systems, both social,
mutually dependent, but characterised by one basic difference that defines
their boundaries: communication (dominated by language) for Social Systems,
and physical co-presence (dominated by sensorial perceptions) for Systems
of Interaction.

The progress of societies through history is, in Luhmann’s vision, a
movement from simplicity to complexity through the gradual diversification
of Social Systems in different sub-systems specialised according to their
function. The relationships among the sub-systems and between the Social
System as a whole and its environment cannot be considered communication.
No proper communication can take place, for instance, between the legal and
political sub-systems because of the difference between their respective
linguistic codes, which are and must be specialised. Moreover, no proper
communication can occur between society and its environment, because in
that case both communicating entities would be part of the society. The
influence sub-systems can have on each other, and the influence environment
can have on the Social System as a whole, is a sort of interference; that is,
generating stimuli which will be perceived as noise, or better, in Luhmann’s
words, ‘resonance’. The receiving entities will react according to their own
internal conditions and rules, often unforeseeably.

What is relevant in the context of this chapter is the recognition of the
positive impact of this type of exchange on the progress of societies. Taking
into account the sole exchange between society and its environment, it is the
ever changing pressure of the environment on Social Systems which ensures
their gradual diversification in more complex, functionally diverse forms.
On the other hand, the complexity and diversity of Social Systems is the
basis for their potential response to more complex environmental challenges.
In evolutionary terms, the good maintenance of the exchange between Social
Systems and their environments is nothing less than vital for societies. Now,
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according to Luhmann, what manages the environmental noise and capitalises
it in favour of the proper social communication, what in short actually goes
to this encounter with the environment and listens to its requests on behalf of
the Social System, is the System of Interaction.

As mentioned earlier, if Social Systems are characterised by communication,
Systems of Interaction are characterised by physical co-presence. If in Social
Systems language dominates, in Systems of Interaction sensorial perceptions
dominate. Compared with linguistic communication, perception receives
information in far less selective, less demanding, more rapid and more
simultaneous forms. Human beings see, hear, touch others and the environment.
This sensorial activity is, according to Luhmann’s general theory of Social
Systems, the crucial step in the evolution of societies. Beginning from
perceptions and psycho-emotional situations people establish relationships
with others and those relationships may initiate the communicative cycles
among functional sub-systems and inside the Social System as a whole. For
instance, beginning from the perception of an environmental disease, arguments
and interventions in the environmental field as well as in urban or transportation
planning may emerge. Environment generates resonance in society by human
sensorial interaction. It is no surprise that the recent growth in interest among
urban sociologists in the question of space does find in human interaction, in
face-to-face exchanges and in the proxemic rituals, a privileged ground; that
is the interpretation of Bagnasco (1992), who so interprets studies like those
of Anthony Giddens (1984) and especially Erving Goffmann (1963, 1967).

Once the stage is set for the specificity of human exchange in condition
of co-presence, the different exchange in condition of absence (non-material
communication) gains its own specificity. As Bagnasco argues:

The reciprocity of practices among actors in condition of co-presence
is what Giddens terms ‘social integration’. The extending of social
relationships in space and time poses the question of systemic
integration, that means of interconnections among those who are
physically absent. That second spatial/temporal condition of interaction,
non directly mediated by the sensorial abilities of the body, is based on
different processes and social webs. (Bagnasco, 1992: 15)

With reference to Table 9.1, attention should be focused on those contributions
of a disciplinary nature (of the discipline of urban design) which deal with
Systems of Interaction, and focus on a particular kind of environment: the
urban public space. Space is a component of what we call environment, and
urban public space is a component of space. Therefore it is crucial, and
inherently relevant for urban planners, to understand if, and to what extent,
spatial configurations seem to inhibit or to favour processes of perception
within the Systems of Interaction. The city of pedestrians is far more than the
city where pedestrians can walk. It is the city where human personal exchanges
find a favourable environment and diverse, reactive, creative and healthy
communities can grow.
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Table 9.1 A map of societal forms and their principal characteristics

System State of Practices of Dominant Means of
y the other integration relationship relationship

Social Absence Systemic Communication Language

Systems integration

Systems of Co-presence Social Perception Sensorial

interaction integration abilities

9.3 Moving the question of form towards urban
sustainability

In previous research (Porta, 1999, 2002) the author found that urban planning
and design has not contributed all that much to the study of relationships
between spatial configurations and human face-to-face daily interaction. On
the other hand, it is possible to identify a number of authors who have dealt
with these issues, beginning with the seminal work of Jane Jacobs in the
early 1960s, and who actually had to counter a consolidated heritage of
disciplinary ideologies, professional habits and organisational forms. Among
others, figures like Oscar Newman, Raquel Ramati, Clare Cooper-Marcus,
Jan Gehl, Peter Bosselmann and Allan Jacobs could be mentioned. These
researchers could be grouped together for their focus on public space and a
shared style of research, which may be called ‘observation’. One crucial
element of that style was the disposition to rely on the ethnographic observation
of people in real life rather than building abstract visions of what real life
ought to be. This observative approach allowed for the richness and diversity
of daily urban life to emerge with all its connections with the configurations
of the built environment. In the works of these authors, the theme of Luhmann’s
Systems of Interaction recurs, and highlights the issue of the relationships
between form and social ‘wellness’ in all its richness. A number of achievements
could be identified as the contribution of this line of study in several fields,
namely urban design, crime prevention and transportation planning. However,
beside their direct findings, those studies leave a threefold treasure for further
research: on one side they define something like the ‘street life’ and
acknowledge it as a relevant business for making contemporary cities work;
on the other side they build conclusions on what components of the urban
form seem to support the richness and diversity of street life; finally, they
raise the issue of quantification of those formal components.

Building on these foundations, it seems possible to move one step forward
in the direction of making the walking city a more recognisable task for
urban planners and decision-makers: to make the whole problem of street life
and urban form a relevant component of the urban sustainability question
(Fig. 9.1). There is a substantial agreement at the international level in
articulating the broad concept of sustainability into four sub-areas, concerning
environmental, economic, institutional and social issues (Pezzoli, 1996). When
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-1 Urban form Urban sustainability
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Fig. 9.1 The contribution of urban form to urban sustainability.

applied to the urban environment, the concept of sustainability faces several
contradictions, due to the displacement from a natural-orientated to a mainly
social-orientated setting. Reflections on how the forms of cities play a role
in urban sustainability have mostly dealt with the impacts of city form on
natural resource balances and energy efficiency (the environmental component
of sustainability), deepening the land-use/transportation/environmental-quality
connection. Here, urban form has been reduced mainly to land-uses, focusing
on city size, density, or on the relationships between land-uses and transportation
systems. Little research, if any, has addressed the impact of city form on
social behaviours as part of the urban sustainability question, and by that is
meant its impact on economic and institutional issues. The street life concept
allows for a better understanding of the links between urban form and the
social component of sustainability, and that leads us to reconsider the
‘observative’ tradition in urban design.

Under this new light, the problem is to identify which components of
urban form are likely to foster street life and to understand how to measure
them. In more appropriate terms, it means to develop formal indicators
(indicators of physical form). As the role of Sustainable Development Indicators
(SDIs) is ‘to assist decision-makers and policy-makers at all levels . . . to
point to trends and relationships in a concise way [and therefore to] help to
guide national policies for sustainable development and facilitate national
reporting on measures to implement sustainable development’ (UN-CSD,
1999) the identification and verification of quantitative indicators of selected
components of urban form appear to be the key for an evaluation of form in
urban sustainability terms.
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9.4 Jane Jacobs’ landscape and the observative tradition in
urban design

As mentioned earlier, a relevant disciplinary tradition for the identification
of formal components as well as their quantification can be found in what
may be termed ‘observation’ in urban design. At the core of this style of
works we can find a positive idea of urbanity. It was Jane Jacobs who
described this idea in 1961 (Jacobs, 1992), setting up a powerful framework
which has been enriched by a number of later studies. The same framework
now, far from being significantly outdated, is showing a noticeable power
of self regeneration at the core of the present urban sustainability concept
(O’Meara, 1999; Newman and Kenworthy, 1999). The compact, diverse,
dense city appreciated by Jane Jacobs for its potential of fostering urban
communities in social, economic and institutional terms, is the same city
which seems to show the best performances in terms of energy efficiency
and balanced modal split in transportation. That street life/compact city
perspective is common to all the observative authors, therefore embedding
the compact city concept of formal quality both in the selection of relevant
formal components and in the definition of criteria for their quantitative
measurement. Thus, here we find a great attention to things like the
‘transparency’ of street fagades; the number of shop windows and entrances;
the need for many medium or small size buildings; the need for a tight
relationship between building fronts and streets; the continuity of the
transition from the more private to the more public spaces; the need for
‘anchor objects’; the need for integration rather than separation of different
uses and users within the same urban spaces (also for the integration of
cars and pedestrians); the primary importance of places and objects to sit
on; and so forth.

Some of the authors mentioned above, namely Allan Jacobs and Peter
Bosselmann, consciously tried to develop procedures for the quantification
of such formal components of public spaces: that is in particular the focus of
some of the best student work on their course IDS 241 at the University of
California at Berkeley.

9.5 Formal indicators: two case studies in Western Australia

The formal indicators idea has been well received in Western Australia. The
Ministry for Planning — now Ministry for Planning and Infrastructure — has
been framing an internationally recognised concept of the ‘liveable
neighbourhood’ and developing a whole family of formal indicators at the
scale of the neighbourhood and the district (Jones, 2001; State of Western
Australia, 2000). LandCorp — a governmental land and project development
agency — is engaged at the front line of getting things done through the hard
work of designing real cities (LandCorp, 1994).
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LandCorp’s most important initiative is the development and design of the
new town of Joondalup, which is located in the metropolitan area of Perth.
On the other side, a few kilometres south of Perth’s central business district,
the old Victorian town of Fremantle is regarded as a benchmark for other
Australian cities seeking to establish a community based around a walkable
central business district; the city inherits from history a very compact, dense,
mixed-used, diverse, human-scaled urban core, largely renovated ten years
ago following concepts of historical heritage preservation, traffic calming,
urban liveability and commercial retail enhancing. ‘Freo’ is now considered
a reference for the tight linkage between a good city form and a flourishing
public life.

Having won many planning awards, Joondalup represents a modern
attempt to plan a city around some of the same characteristics that are
thought to have contributed to Fremantle’s success. Place and identity, a
balanced modal split, safeness, social cohesion, community-oriented urban
design and transit-oriented transportation planning are all emerging key-
concepts in the visions developed for Joondalup.

Both the Ministry and LandCorp had good reasons for sustaining a
comparative study of Joondalup and Fremantle in order to understand how
much the young, brilliant student was progressing towards its master. The
study was commissioned to Murdoch University in early 2001 and was directed
by the author under the supervision of Peter Newman at the Institute for
Sustainability and Technology Policy (Ministry for Planning, 2001).

9.5.1 Two families of formal indicators

The study is based on two different families of formal indicators: urban
fabric and street indicators. The former family was drawn by previous studies,
the latter represents a new advancement within the same perspective. Developed
by the Western Australian Ministry for Planning and Infrastructure, urban
fabric indicators measure formal indicators at the scale of the district or the
neighbourhood. Underpinning the development of these indicators is the
assumption that traditionally designed town centres or suburbs are more
sustainable in terms of social equity, economic security and the protection/
enhancement of the environment than ‘conventionally’ designed suburbs.
Because this part of the study shows a lower content of innovation it is not
amplified in this chapter.

Developed at a theoretical level by the author and tested for the first time
in this study, street indicators measure formal indicators at the scale of the
street. They are designed to quantify the elements that are visible from the
pedestrian perspective and are supposed to add to the social quality of the
urban scene. They are the elements that most directly impact on the person
as he/she walks down the street and are more likely to foster/inhibit face-to-
face contacts.

The following street indicators have been used in this study:
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sky exposure;

facade continuity;

softness;

social width;

visual complexity;

number of buildings;

‘sedibility’ (availability of objects to sit on);
detractors.

9.5.2 Data collection methodology
Working from a central point in each city, a 400 metre radius was drawn to
define the study area (50 hectares). That distance is widely recognised to
define the pedestrian catchment area for all services of a local kind; it also
identifies the ‘five minutes walk to the smaller neighbourhood centres’ in the
recent Ministry for Planning research (Ministry for Planning, 2000). The
data in this study were always collected in, and referred to, that basic unit of
50 hectares, both in the urban fabric and the street indicators cases. Two
separate studies were then worked out for urban fabric and street indicators.
These latter indicators are aimed at isolating the individual components
that as a whole either add to or subtract from street vitality. This dissection
will help planners to understand the building blocks of a successful (or
unsuccessful) street. Whether the street is planned or built, these indicators
can be used to improve the vitality of a street. The study on street indicators
measured existing streets in Fremantle and Joondalup. Measurements
were taken using photos along the centre of the street,
25 metres apart. A camera was attached to a tripod at eye level to ensure that
each photo was capturing the same field of view. Once the photos were
developed, each photograph was analysed to gather the measurements for all
indicators. Each photo was scanned and a computer program was used to
make precise measurements. Although this project used photos from existing
streets, measurements could be taken from ‘virtual’ streets built in a 3D
program. This could help planners to correct problems before the project is
built.

9.6 Case study results

The formal indicators methodology is fit to provide an effective description
of several basic formal characteristics of the streetscape that seem to contribute
to social life in cities (Table 9.1). Provided that the old Victorian fabric of
Fremantle is to some extent a model for the compact city of the future in
Western Australia, evidence is shown that selected indicators do describe
effectively such a model in terms of urban design features.
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Two kinds of outcomes emerged. On one side, the analysis clearly identified
weak and strong factors of the street networks of Fremantle and Joondalup:
the local communities may take advantage of this study to launch policies
aimed at improving their public spaces. The methodology is fit to drive the
attention of the communities to general issues and to an overall discussion of
the state of their central business districts, as well as to fine-grained, in-
depth assessments of one block or one street, or even single parts of a street
(Figs 9.2 and 9.3). On the other side, a number of lessons have been
learned in reading the Fremantle ‘model’ and the Joondalup ‘best practice’
realisations. Evidence has been raised on the opportunity to follow some
very general ‘rules of thumb’ in designing urban spaces for urban people.
Those ‘rules’ may be summarised in the following ten points:

1. streets should be as narrow as possible;

2. buildings (especially institutional buildings) should not be isolated in
lots, but should line the streets;

3. Dbuilding fronts should be as continuous as possible along the street and
not set back;
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Fig. 9.2 Photo-by-photo layout: fagade continuity in Joondalup.
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10.

Fig. 9.3 Photo-by-photo layout: fagade continuity in Fremantle.

there should be many small buildings instead of few large ones;
retail should be at the ground floor wherever possible;

parking lots should be avoided: on-street parking is much better; even
multistorey parking is better, provided that retail is located at the ground
floor facing the street;

porticos, arcades, low fencing, stoops, shelters and the like can provide
a soft transition from the street to the building, which is crucial;
blank walls, large billboards, traffic lights, on-street trash cans and
high light poles should be avoided;

trees on wide streets are very often the only thing we can do to make
existent streets more lively and friendly, but they can make a lot of
difference;

places for sitting are all-important: provide such arrangements wherever
possible.

There is no doubt that a lot of work needs to be done to develop urban design
guidelines from the above. However, it must be carried out in touch with
local communities. What works for one community may not work for another;
there are no set thresholds where anything below is bad and anything above



Social urban sustainability 117

is good: thresholds — or, much better, formal indicators based on performative
guidelines — must be locally defined, or locally rejected.

Notwithstanding the need to link any guideline development to interaction
with the local communities, several references to quantitative thresholds
stemming from this study were suggested. These suggestions were framed
within an overall criticism of the Joondalup City Centre Development Plan
and Manual (LandCorp, 1994), a major planning tool created by the City of
Wanneroo and LandCorp which substantially contributed to the development
of the Joondalup urban scene.

The Development Plan and Manual (DPM) is in all respects a very advanced
document, a very aware, complete and clear planning tool. It summarises the
cutting edge research in sustainable urban design in terms of multi-level
planning and design guidelines. It is effectively articulated at two major
levels, policies and design guidelines, that are differently worded, the former
in a more performative and the latter in a more prescriptive style. The DPM
should therefore be regarded as a major achievement in the area of urban
design worldwide. From the general visions to policies (Plan) and guidelines
(Manual), the document approaches the development of a new regional city
consistently, focusing on the need to create more integrated, mixed-used,
safe and lively urban spaces. A lot of effort has been spent to define shared
visions of what to do to achieve a more dense, rich and diverse urban
community along with a more sustainable transportation network and a more
economically viable milieu.

Nevertheless, with some exceptions, our study produces evidence that to
the extent that Fremantle is a ‘model’ for Joondalup — or, in other words,
provided that Fremantle is a concrete, real-world realisation of the same
urban vision adopted for Joondalup — the distance is still great between the
model and Joondalup (see Table 9.2).

As for the DPM field of action, two major issues still seem weak:

[u—

the scale of the city is still too large;

2. regardless of how bad or good the city is, it has to be visible from the
street scene: the very ‘presence’ of the city in the city scene has to be
ensured and deserves more attention in terms of urban design guidelines.

9.6.1 Narrowing the scale of the city

Measures of the scale of the city have been provided in this study that show
that Joondalup is much more coarse-grained than Fremantle. Overall
accessibilty (the extension of land actually accessible in a 400 metre walk
from the centre against the total amount of land included in a 400 metre
radius) amounts to 52 % in Fremantle and 29 % in Joondalup; the relationship
between private and public land (the ‘efficiency’ of the city) is 48 % in
Fremantle (ratio = 0.92) and 19 % in Joondalup (ratio = 0.23, thus Fremantle
is more ‘efficient’ than Joondalup); there are also four times as many lots in
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Fremantle (354) as there are in Joondalup (87). This seems to be due to a
much larger street network in Fremantle, which at 6711 metres is nearly
double that of Joondalup (3950), containing twice the amount of intersections
(46 compared to 22). All of this results in a great difference in terms of self-
surveillance, land-use diversity and employment density between the two
cities.

Policies for urban form have been clearly stated in the DPM, so that ‘apart
from some larger sites for prime retail and institutional activities, the city’s
subdivision pattern is comprised of small lots, enabling a larger number of
smaller scale developments’ (LandCorp, 1994:3). In order to pursue that
goal the so-called ‘small’ lots of Joondalup appear to be too large if compared
to those of Fremantle. Moreover, careful thought is needed in order to ensure
the best integration of institutional buildings within the fabric of the city.
Institutional buildings in Joondalup — like the Australian Institute for University
Study, the Wanneroo Regional Hospital, the Police Station and Court House
and even the City of Wanneroo Civic and Cultural Centre — are all self-
standing ‘objects in space’. Institutional buildings are the core of any idea of
community: they cannot be the primary exception to the urban rules aimed
at the building of the community. A vision is stated in the DPM, so that ‘the
built form and landscape form of the city will be directed to enclose and
protect spaces rather than be object-in-space’ (LandCorp, 1994). Institutional
buildings should be the main contributors to that, rather than the main detractors.

9.6.2 Ensuring the ‘presence’ of the city

Very clear, well-structured and up-to-date design guidelines are set up in the
DPM in order to direct the development at site planning, building envelop
and details level. Nevertheless, no matter what the quality of the buildings
and their potential to contribute to street life, they cannot contribute anything
if they are not visible from the streets. The street indicators analysis shows
that in Joondalup buildings are very often absent from the street scene, much
more so than in Fremantle. This phenomenon, the ‘withdrawal’ of the city
from the city’s scene, is especially remarkable when the main streets are
compared: in Joondalup, Grand Boulevard and Shenton Avenue are on the
lower points of the scale for all street indicators, while in Fremantle, High
Street, South Terrace and Market Street are at the higher. That makes a great
difference indeed, especially when it is considered that Grand Boulevard and
Shenton Avenue are not planned to be just traffic roads, but ‘medium volume,
ceremonial access roads with lower speeds’ (LandCorp, 1994:2).

The width of the streets is the first factor that is worth keeping under
control. Banal as it may appear, one of the major findings of this study is that
the narrower the streets the better, and that streets in Joondalup are simply
too large to work well in terms of street life. Street indicators are effective in
linking together the quality of the building fagades and the width of the
streets. The integration of indicators of this kind within the body of the DPM



120  Sustainable transport

is not the objective; it is the means. The objective is to develop tools for
controlling at the same time both the quality of buildings’ fronts and their
presence on the stage of the street scene, both for the investigation of existing
settings and the direction of new developments.

9.7 Conclusions: pitfalls and perspectives in using the
formal indicator concept

The research on Fremantle and Joondalup investigates the potential of the
spatial configuration of two real places to contribute to the flourishing of
urban life, the intensity of face-to-face contacts and human activities. Moreover,
it tells something about which components of the spatial order of the streetscape
may favour the full development of what Niklas Luhmann named ‘Systems
of Interaction’, which are that particular form of social relationship based
on the sensorial exchange between people on a public stage.

Depending on many different factors, the realisation of a rich, diverse and
safe urban life may be affected by the spatial configuration of places, and the
study actually found several differences between Fremantle and Joondalup
that appear to be crucial in social terms. In order to track the development of
the two local systems towards objectives of social sustainability, the spatial
configuration of Fremantle and Joondalup was analysed using quantitative
measures. Formal indicators actually helped the comparison of the two places
and eased the readability of particular urban weaknesses and strengths.

However, at the end of this first, successful field test, it is worth coming
back to several theoretical pitfalls in order to favour a better understanding
of the applicability of the concept (the formal indicators ‘domain’). The
most dangerous pitfall in using — and reflecting on — formal indicators is the
risk of determinism. An ingenuous approach to the relationship between
physical settings and social behaviours may easily lead to three contradictions.
Firstly, it is possible to make the question of form too comprehensive, to the
detriment of other, more relevant factors affecting social cohesion and wellness,
such as economic, cultural, legal, historical and properly social factors. The
point here is not that the form of public spaces determines anything, but that
it is one factor, among others, on the stage.

Secondly, it is possible to take the question of form too seriously, being
tempted to draw from quantitative measures a number of ‘laws of progress’,
something like big arrows showing the way to the good future. It is not hard
to imagine the relevance that formal indicators could have if they are used as
analytical tools. Much more care is needed when thinking of formal indicators
as normative tools for urban planners and designers. Form is a very complex
business and may be approached from a number of perspectives, to say
nothing of social behaviours and concepts of quality. The appropriate normative
dimension for formal indicators is what Clare Cooper-Marcus termed a
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‘performative urban design guideline’. According to Cooper-Marcus, the
advantage of the performative guideline format is ‘that the wording is more
specific, yet it doesn’t restrict the designer to any particular solution; it
allows the designer creative freedom by reminding him or her of a need, but
not specifying how to fulfil it (Cooper-Marcus, 1985: 7).

Finally, it is very easy to make the reflection on a list of formal indicators
something inherently abstract, detached from the same local communities
they are thought for. That would be inconsistent with the most basic assumptions
of the observative approach. A middle way should be found and preserved
between an ingenuous behaviourism and an ingenuous culturalism. It is the
same convincing middle way, between culture and nature, that led Edward
Hall to state:

Even though cultural systems affect behaviour in fundamentally
different ways, they are deeply rooted in biology and physiology. (. . .)
Even taking into account that great differences are given between
spatial needs of different individuals and cultures, nevertheless we can
make certain generalisations, and we can define a criterion which will
allow us to ‘objectively’ order the meaning of different spatial
experiences. (Hall, 1968: 10, 72-3)

Much of the sense of formal indicators has to do with those ‘certain
generalisations’.
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The role of cycling for women

Ursula Lehner-Lierz, velo:consult, Switzerland

10.1 Introduction

Being confronted with the subject of female aspects of cycling for the first
time, many people are confused: ‘Well, a different saddle, but what else?’ is
an often-heard reaction. They instinctively ask whether the bicycle plays a
special role for women or more generally, whether there is something special
about the mobility of women, and if so, what is it? There is a general lack of
awareness of the specific transport needs of women. Far too often, they have
been assumed to be identical to men’s. Gender specific transport needs,
especially women and cycling, is a comparatively under-researched area.

Cyclists are young, sporty and healthy, love high-tech products and colourful
outfits, ride without luggage — and are male. This is what advertisements and
magazines portray. However, this message is misleading. The average woman
cyclist in Europe wears normal clothing, and their bicycle is nothing special.
Women’s bicycles are normally equipped for daily use and daily tasks,
comprising a luggage carrier, basket, bag, mudguards, chain guard, a child
seat or two, or a coupling for a child or cycle trailer. This is obvious, because
relatively few women cycle purely for recreation. For many women, the
bicycle is a daily means of transport, and an important one too — although
there are great differences between countries.

The bicycle boom of recent years in Germany has been mainly based on
increasing bicycle use by women, who cycle much more in 2003 than 25
years before. While in 1976 men still chose the bike as often as women, by
1989 cycle use by men had increased by 35 %, while usage by women
increased by about 65 %. In The Netherlands, women make almost one-third
of all trips by bicycle, while men use it for 25 % of journeys (Ministerium fiir
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Verkehr, Wasserwirtschaft und Offentliche Arbeiten, 1999). In Denmark,
women make 17 % of their trips by bicycle compared to 15 % for men. It
appears that in countries where cycling is popular, women will cycle more
than men, and less than men in countries with a lesser cycle culture — although
the general lack of actual statistical data broken down by gender makes such
a statement difficult.

These figures, which are perhaps surprising, indicate that there are great
differences between female and male mobility. Transport is an important
aspect of women’s lives. It determines access to a wide range of resources in
society, including employment, education, childcare, health, policy, culture
etc. Its quality can often decide whether the integration of paid employment
and unpaid domestic labouring and caring will be easy or impossible.

10.2 Female activity patterns

There are crucial differences in activity patterns between men and women.
Unlike many men, there are very few women who are not responsible for a
household. Independent whether they are employed or not, it is women who
are predominantly responsible for domestic work, e.g., care for children and
grandchildren, housework, elder-care, etc. While the workday of most men is
characterised by gainful employment and exemption of domestic work, women
have the difficult task of integrating gainful employment — mostly part-time
— with domestic work. This is due to traditional social roles.

Women have gradually been adapting their roles. They increasingly combine
domestic work and children with gainful employment, but men have not
claimed their share of the burden of domestic work. A study from Germany
shows that in 1992, women carried out about twice as many hours of unpaid
domestic work as men (Table 10.1). A Swiss study from 2001 shows that this
trend has not changed and can be indicative of the situation across Europe
(Strub and Bauer, 2002) (Table 10.2).

Table 10.1 Unpaid work: division of labour between women and men in hours and
minutes per day, Germany (1992)

Status Women Men
Without children, both employed 4:54 2:49
With children, husband employed 8:27 2:55
With children, both employed 5:33 2:55
Without children, both not employed (> 60 years) 5:45 4:07

Source: Statistisches Bundesamt (1994).
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Table 10.2 Domestic work carried out by men compared to women, Switzerland (2001)

Household type Per cent (women = 100%)
Single 78
Single father 62
Unmarried couple without children 76
Unmarried couple with children 58
Married couple without children 52
Married couple with 1 child 50
Married couple with 2 children 44
Married couple with 3 or more children 39
Average 53

Source: Strub and Bauer (2002).

10.2.1 Women on the way: female mobility in the
twenty-first century
Women’s numerous responsibilities involve various activities and specific
transport needs with specific female mobility patterns as a result. Women
have to be real time managers, especially when employed. They not only
have to manage their personal timetables, but also the activities and trips of
the persons for whom they care. They have to organise their timetable very
carefully and efficiently, because they depend on opening times of shops,
authorities, medical centres, kindergartens and schools, as well as such extra-
curricular activity as music lessons and sport courses, etc. This timetable is
very susceptible to change: music lessons can be cancelled; school can start
later or finish earlier; children can suddenly be ill. Women with children
have a mobility rate significantly above average. It increases significantly
when they combine children with gainful employment (Table 10.3).
Women combine and co-ordinate their complex transport needs in transport
chains, typical of female mobility, for example: take son to kindergarten;
make remittance order at bank; go to work; go shopping; fetch son from
kindergarten; take daughter together with son to piano lesson; go shopping;
fetch daughter from piano lesson, etc. Thus, a normal day of a woman is

Table 10.3 Mobility of women depending on their status, Germany (1993)

Status Number of trips per day
Young single women 5.7
Employed women without child(ren) 5.7
Employed women with child(ren) 7.6
Housewives with child(ren) 6.7
Elderly women 4.8
Statistical average: women 6.2

Source: Stete (1995).
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characterised by many different destinations and it is obvious that they have
to be within easy reach. In contrast to women, most men do not have to
manage such multifarious transport trips. In most cases they commute to
work in the morning, over long distances, and come back in the evening.
Figure 10.1 shows an average day: a man’s on the left; a woman’s on the
right.

10.2.2 The importance of cycling

Obviously the car has many advantages for juggling these complex transport
needs, and one would think that most women would use a car. As a matter of
fact, there has been a particularly strong increase in the amount of women
obtaining a driving licence since the early 1990s, and more and more women
are driving. However, it is not the case that the majority of women are
driving. In Western Germany in 1989 women walked for 35 % of trips
(compared to only 21 % for men) and drove a car for 23 %, compared to
48 % for men. For two out of every three trips women walked, took a bicycle,
used public transport or were passengers in a car, while men used the car for
every second trip (Hautzinger and Tassaux, 1989). In Denmark in 2001
women walked for 38 % of trips (compared to 10 % for men) and drove a car
for 38 %, compared to 53 % for men. For six out of every ten trips, women

Employment only (men)

Home
Sports/ X
hobbies

Work

Fig. 10.1 A normal day. Source: Ursula Lehner-Lierz.
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in Denmark walked, cycled, used public transport or were passengers in a car
(Road Directorate, 2002).

When additionally broken down by age group, data show clearly that, in
childhood, the bicycle has much more importance for boys than girls, but
that after the age of 17/18, when a driving licence can be obtained, the
situation up-ends: the bicycle becomes more important for women than for
men. In Germany, between the ages of 35 and 59, women use the bicycle
twice as much as men and even women over 60 cycle 50 % more than men
between the ages of 35 and 59 (Table 10.4). Between the ages of 30 and 60,
Dutch women cycle nearly twice as much as men (Ministerium fiir Verkehr,
1999). In Germany, this relationship is similar, although on a significantly
lower level (six and twelve per cent, respectively) (Deutscher Bundestag,
1996). In Denmark, women make 17 % of their trips by bicycle whilst men
make 15 %. Broken down by age, the data show the importance of cycling
for women older than 40: between the ages of 40 and 49, women cycle 45 %
more often than men; between the ages of 50 and 59 the figure increases to
70 %, and between the ages of 70 and 74, women cycle 75 % more than men
(Road Directorate, 2002).

10.2.3 The myth of full motorisation

Why is there such a big difference in the modal choice of men and women?
There are a number of reasons, the most obvious being that women generally
earn less money than men and therefore often cannot afford a car. Significantly
less women than men have a driving licence, or a car available at any given
time — and thus principally unlimited access to a car. Even when they do have
a car, women seem to choose their means of transport more practically,
depending on the actual situation.

Statistics from Germany show that during the 1990s especially younger
women up to the age of 40 drew up arrears compared with men, but the most
significant increases have been among German women older than 50, and
foreign women living in Germany who are older than 40. Nevertheless, there
are huge differences between gender, age group and nationality: while 90 %
of German men and 54 % of German women between 60 and 64 years have

Table 10.4 Modal share by gender and age group (%), Western Germany (1989)

Walking Cycling Car Public transport

Age
Men Women Men Women Men Women Men Women

6-17 29.0 34.1 313 22.9 19.4 20.6 17.0 19.4

18-34 145 243 8.9 10.9 66.9 523 7.7 10.3
35-59 164 28.5 6.3 12.4 70.0 48.4 43 9.0
>60 36.9 50.9 8.3 9.5 45.1 25.9 7.2 11.5

Source: Deutscher Bundestag (1996).
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a driving licence, only 8 % of foreign women of this age group own one
(Table 10.5).

Although a paid job, driving licence and car have become self-evident for
young women in the twenty-first century, ratios of car availability still show
extreme differences between gender. While in 1998, 78 % of men between
the ages of 41 and 60, living in Germany, always had a car available, this was
true for only every second woman of the same age group, while one-third of
them never had a car available (Table 10.6).

These data show clearly that the so-called ‘full motorisation’, which is
often spoken of in Germany, is only true for men. It is a male myth! Only
men have a real free choice of means of transport, while most women are

Table 10.5 Persons with a driving licence, by nationality, age and gender (%), Germany
(1991 and 1998)

Germans Foreigners

Age

Men Women Men Women

1991 1998 1991 1998 1991 1998 1991 1998

18-19 84 74 68 74 71 30
20-24 91 90 85 82 85 86 43 50
25-29 92 94 90 92 86 84 37 55
30-34 91 93 89 91 80 93 57 66
35-39 92 95 88 88 81 90 30 49
40-44 91 92 79 87 86 74 41 54
45-49 95 94 78 82 71 81 22 37
50-54 92 91 66 76 70 83 13 34
55-59 87 88 51 66 60 78 12 33
60-64 84 90 40 54 70 8
65-69 78 82 32 40 75 21
70-74 70 80 19 35
75-79 56 74 11 18
80-84 65 11

Source: Bundesministerium fiir Verkehr (1996), Bundesministerium fiir Verkehr, Bau- und
Wohnungswesen (2000).

Table 10.6 Car availability (%), Germany (1998)

Men Women
Age
Always At times  Never Always At times  Never

18-25 59.1 19.5 21.3 443 23.5 322
26-40 80.3 9.1 10.5 63.6 18.6 17.4
41-60 77.6 5.8 16.2 50.3 14.9 34.7
61-80 71.1 1.8 26.5 24.0 3.9 70.6
Average 75.1 7.8 16.9 47.1 14.3 38.2

Source: Bundesministerium fiir Verkehr, Bau- und Wohnungswesen (2000).
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captive drivers. In 1998, only 50 % of women had a car available at any given
time, and only men had a really free choice of means of transport. In their
daily mobility, women mostly walk, cycle or use public transport. If the
situation for pedestrians, cyclists or users of public transport improves or
deteriorates, women are affected far more than men. Changes in quality have
a direct impact on their daily time budget and quality of life.

Apart from licence holding and car availability, there are other factors that
have an impact on the mobility of women:

e The distinct spatial separation of basic urban functions — living,
employment, education, shopping, leisure and recreation — has led to
increased trip distances, with the consequence that everyday destinations
are more difficult to reach, and some only accessible by car. This process
is accelerated by car use.

e This spatial separation produces monostructured areas, which are crowded
part of the time, and deserted part of the time, thus creating feelings of
insecurity. A lack of social safety can have an impact on women’s transport
behaviour, as in the dark many women find the streets threatening. This
latent fear extends from modification of the individual route, through
only going out with other persons, to the complete renunciation of mobility
in the evening. The latter is especially the case with older women.

Within these spatial structures, the increase in paid employment of women
makes the management of everyday life more difficult. Many women are
forced to have their place of work within easy reach, near to their home,
instead of choosing a job fitting their qualifications where they can earn
more money. However, the situation is similar for men too, as spatial structures
impede the combination of a qualified job with equal partnership in domestic
work, and thus a change in the traditional roles.

10.2.4 Car traffic steals women’s space and time

A transport policy that gives priority to the car not only generates all the well
known negative effects, but is above all a very unjust policy: those outside
the cars are much more concerned about air pollution, road safety, occupation
of space, increasing distances, inhospitality of public space etc., while those
in the cars do not even perceive these problems. Therefore, we can state that
women are more concerned than men about points such as:

e A transport policy, which gives priority to the car, accelerates men, and
hinders those outside the car.

e When women are caring for their children or escorting somebody, public
space is their place of work. Due to noise, smell, air pollution,
inconvenience, danger and lack of space, streets and places are neither
optimised for these tasks nor attractive nor safe for pedestrians and
cyclists. As means of transport with low priority in transport policy,
walking and cycling get only budgets and space which car traffic has left
to them.
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e The distinct spatial separation of basic functions has encouraged
compulsory mobility over long distances, which is often carried out by
car. The lack of road safety has dramatically increased the need to
accompany children — and these escort trips are most often done by
women: the ‘mummy taxi’.

e Women suffer most from the erosion of public transport. In many countries,
timetables, networks and distances between stops are optimised for
transport over long distances for those with full-time employment, rather
than for such groups as housewives with children, people with a part-
time job, or old people who have walking problems.

e  Although women cause fewer accidents, they are more often victims of
road accidents.

e Summer smog, mainly caused by excessive car use, means children have
to stay inside, and when they get sick because of high ozone values, it is
mainly women who care for them and accompany them to the doctor.

A transport system that gives priority to the car means a spatial and temporal
discrimination against women. But there is also a financial discrimination,
because in the transport budgets priority is given to the transport systems
that are predominantly not used by women. Even public transport does not
fit women’s mobility patterns because such services are optimised for full-
time commuters. A high-quality cycling system could serve women in many
respects, as by bicycle they can do many of their transport chains of short
trips much more easily. The indirect positive effects of a good cycling system
are of still more importance for women: children and old people could move
independently, and save women much time.

10.3 Child mobility

For those women who care for children, personal mobility is directly linked
with their children’s mobility. In the twenty-first century many children can
no longer discover their neighbourhood on their own. The main reasons are
a lack of road safety, increasing distances and the general inhospitality of the
streets. The consequence is that in many European countries the number of
children who are accompanied on their daily journeys has increased dramatically
since the 1970s — and that as a result, road unsafety has increased for those
outside cars, so that, paradoxically, even more parents feel the necessity to
transport their children by car.

In Great Britain, there has been a dramatic decline in the independent
mobility of children. Between 1971 and 1990, the number of children allowed
to cycle without adult supervision decreased from 67 to 25 %; the number of
7-8 year old children travelling to school on their own decreased from 80 to
9 %. In some British cities, 20 % of peak-hour car journeys now consist of
school escort journeys.
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Often, children’s lives exist in isolated islands within driving distance
only: residential island, school island, friend’s island, playing island, sports
island, ballet island, etc. (Fig. 10.2). On each of these islands, they meet
different children and adults, often for only one or two hours a week. When
they want to meet friends, they have to arrange it by telephone. When any
activity starts and ends with a car ride, when little children become young
commuters, when they cannot move as much as they want, it is no surprise
that there are negative effects in education and child development. This
‘islandisation’ is a typical phenomenon of our time. Women perform the
daily miracle of combining their own and their children’s islands — often as
their children’s taxi drivers.

Scooters, inline skates and bicycles are — apart from walking — the first
individual means of transport that a child can use. Wherever children were
asked how they would like to move and how they would like to reach their
daily destinations, they nearly always preferred walking or cycling. The first
essential requirements for these means of transport are safe roads and residential
areas, where children can explore their world on their own. With a bicycle,
a child can experience individual mobility positively. Walking and cycling,
or more generally, independent mobility and regular exercise, are of essential
importance for mental and physical health. A Swiss study with five-year old
children has shown that children who can do their journeys without
accompaniment and who can play outside without supervision, get significant
advantages in their travel development. They can trust their mental, physical
and social abilities, and in contrast to children who spend their leisure time
inside and who are transported by car, they are more active and self-confident
(Hiittenmoser and Degen-Zimmermann, 1995; Hiittenmoser, 1996). Another
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Fig. 10.2 The ‘islandisation’ of a child’s world. Source: Ursula Lehner-Lierz.
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health effect of cycling is that regular exercise is associated with a reduced
risk of coronary heart disease, hypertension, stroke, diabetes, osteoporosis,
obesity and some cancers. Health professionals agree that exercise patterns
need to be established in childhood so that people maintain these habits as
adults. They recommend 30 minutes of mild to moderate exercise per day to
maintain one’s health. Knowing the risks of a sedentary lifestyle, it would
just be irresponsible to let an unhealthy generation grow up! Walking and
cycling are both excellent forms of exercise, and cycling to school and to
other daily destinations is a good integration of exercise into daily life.

These arguments have been the basis for European ‘Safe Routes to School’
initiatives, started during the late 1990s, where the main emphasis is put on
improving the safety of cycling and walking, and increasing independent
child mobility. It would be even better if these activities started earlier as the
Swiss study shows (Hiittenmoser and Degen-Zimmermann, 1995).

Growing up on the back seat of a car, a child will surely desire nothing
more than taking the opportunity to advance to the front seat and drive
himself/herself when grown up. Naturally, such a young adult will find cycling
and walking dangerous in itself and will thus insist on bringing his/her own
children by car when an adult himself/herself — a vicious circle. Therefore,
safeguarding the independent mobility of children is a good investment towards
a healthy future, and a contribution towards improving public health. It also
moulds children’s attitudes and future modal choice. It is also a fundamental
contribution to solving the daily time conflicts of women.

10.4 Mobility of the elderly

Not much is known about the mobility needs and patterns of older people,
but those studies and data that do exist show that the bicycle is used up to old
age (Miinsterjohann, 1999). It helps older people to safeguard their independent
mobility and thus independent supply and participation in social and cultural
life. Besides that, regular cycling keeps older people fit and makes them feel
healthier. Regular exercise helps maintain memory and reduces the likelihood
of falls, which are both major health problems in the elderly.

Recent research from Styria in Austria has shown that the bicycle plays a
role up to the age of 84, and that women between the ages of 55 and 74 cycle
even more than the younger age groups, and between the ages of 65 and 74,
women cycle more than twice as much as men of the same age group (Table
10.7). Experience from the ‘Bicycle-friendly Troisdorf” pilot project in Germany
shows that older people benefited most from the improvement of cycling
infrastructure and promotion of cycle use: cycle use among senior citizens
aged 60 and older increased by 108 % (from 12 to 25 %, compared with
about 20 % in all other age groups (Stadt Troisdorf, 1997).

The Styrian study also shows that the radius of action decreases dramatically
after age 64 due to poor transport infrastructure. Compared with an average
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Styrian citizen, who is — potentially — able to have access to an area of about
1000 km? per day (index = 100 %), persons aged 65-74 have access to an
area of only 310 km? or 31 % and persons older than 84, only 70 km? or
seven per cent (Table 10.8; Sammer and Roschel, 1999).

Considering this aspect and the fact that distances have often become too
long for safeguarding independent daily supply by walking, it is of increasing
importance to create high-quality cycling facilities in a safe traffic environment
where older people can reach their daily destinations directly and safely.
Independent mobility does not only mean better health and a better quality
of life for the elderly, it also means less escort trips for women as the main
carers for the aged.

10.5 Research, statistics, planning and policy

Studying the mobility of women and especially women and cycling is a
difficult task. There is still a widespread lack of awareness of the specific
mobility patterns and transport needs of women, or, more generally, the
female aspects of all fields of planning. The bicycle is still lacking in many
transport statistics. It seems as if women and cycling are rather unknown
phenomena in policy-making. When women and bicycles combine, this problem
is still intensified. The subject is invisible — and thus non-existent! Gender
specific transport needs, and especially women and cycling, are a comparatively
under-researched area. This is no wonder, because different life situations
and roles of women and especially their impact on mobility needs or the
suitability of spatial structures for domestic and paid work are neither perceived
nor transferred into policy. Since the 1970s female architects, town and
transport planners, geographers and sociologists from many European countries
have done a lot of research and have carried out many studies that prove the
specific female spatial use, mobility needs and mobility patterns. However,
gender mainstreaming is only just beginning to become part of policies in
many countries. Gender mainstreaming was put on the political agenda by

Table 10.8 The potential maximum radius of action and the accessible area, by age
group, Styria, Austria (1995)

Age group
All persons  6-54 55-64  65-74 75-84 >B4

Radius of action, km? 18 19 19 10 9 5
Accessible area, km? 1000 1100 1100 310 230 70
Accessible area compared

to all persons, % 100 +10 +10 -69 =77 -93

Source: Sammer and Rdschel (1999).



The role of cycling for women 135

the final resolution decided by the Fourth World Women’s conference in
Beijing in 1995, and has been adopted by the UN, the World Bank, the EU
and some countries. Gender mainstreaming means that in all social projects
the different life situations and interests of women and men have to be taken
into account, from the outset and regularly thereafter. Even so, cycling is not
on the top of the agenda.

10.5.1 Spatial and social science

Traditionally, spatial and social sciences have neglected the spatial effects
and needs of domestic work. They have instead investigated a thousand and
one criteria, which could have spatial effects, but not gender. Normally,
home is not considered as the place of work for a lot of women, but only as
a place where the employed husband recovers from work. This andro-centric
consideration of everyday activities which relates domestic work to privacy
— and thus makes it invisible and therefore no object of research, while
gainful employment is something of public interest whose spatial effects are
researched intensively, has been criticised by several female scientists (see
Spitthover, 1989; Terlinden, 1990; Rauschenbach, 1993; Rodenstein, 1993;
Bauhardt, 1995; Meyer, 1999).

For too long, female transport needs and mobility patterns have been
identified to be identical to men’s. Nowadays, the classic transport science
acknowledges that there is a gender modal choice, which manifests itself in
greater car availability for men and more walking, cycling and use of public
transport by women. While the classic transport science contents itself by
explaining these effects with the fact that women use the family car (registered
in the man’s name) for shopping, and otherwise public transport because
they have enough time available, the feminist perspective identifies the gender
hierarchic share of work and the spatial structures as reasons for these
differences. Feminist mobility analysis combines traditional sustainable
transport science, to include non-motorised ones as well as motorised ones.
In this context, spatial structures with short distances between everyday
destinations, which support non-motorised mobility, obtain increasing
importance (Bauhardt, 1999).

10.5.2 Statistics and surveys

Statistics do not help very much, because only few are broken down by
gender, and those that do, do not really describe female mobility. Surveys on
mobility put the emphasis on kilometres driven instead of number of trips so
long distance car trips predominate over numbers of short distance trips
walked or cycled. Trips are counted rather than stages: the trip chains,
characteristic for women, disappear in the statistics. Many tabulations exclude
very short trips — most of which are made by women, children and older
people. If several modes are used, only the means of transport is recorded
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which is used for the longest distance: many walking or cycling trips, which
are typical for female mobility, are not recorded at all (see Meyer, 1999, and
Chapter 5). The recent redesign of the Swiss survey on travel behaviour
shows the difference: by ascertaining a// stages and a// used means of transport
in the survey of 2000, non-motorised traffic has become the strongest mode
with 46.1 % (compared with 36 % in 1994), while car use (as driver and
passenger) decreased from 51 to 41.6 % (Bundesamt fiir Raumentwicklung,
Bundesamt fiir Statistik, 2001).

Within the collective group ‘“women’, there are highly important distinctions
which depend on, for example, age, income, household, elder- and child-care
responsibilities, ethnicity, employment status, degree of disability, education
etc. These differences are of essential impact on the mobility pattern, i.e., the
number of daily trips. It should be possible to recover them in the statistics.
The traditional classification of trip purposes — education, work, supply,
leisure etc. — does not do justice to female mobility. There are hardly any
data available over dimension and structure of escorting or service trips,
because they are not collected as a separate purpose of trip in the official
statistics. In German official statistics those trips appear as ‘education’,
‘shopping’ (e.g., physician, town hall) or ‘leisure’ (e.g., sports, kindergarten)
(Bundesministerium fiir Verkehr, 1996).

Transport surveys put too much emphasis on gainful employment and on
the car — thus on male mobility patterns. As a consequence of fundamental
criticism of the traditional mobility statistics by feminist transport scientists,
surveys have been redesigned now in some countries such as Germany, Great
Britain and Switzerland. Besides the ascertainment of the data themselves,
evaluation and presentation of the data are also of major relevance, if a
survey is to fulfil its objective; to be a solid basis for good political decisions
and planning. Until now, many evaluations are not done, although the necessary
data are ascertained. Statistics often combine just two variables instead of at
least three.

10.5.3 Planning and policy: fathers plan for their sons

The wheel comes full circle when we see that the specific transport needs of
women are neglected in traffic planning and policy. In many European countries,
the number of women in leading positions in transport planning is a tiny
minority. Investigations of transport patterns in many German towns — but
also in other countries — have repeatedly found that the majority of men
between 20 and 60 years are using the car, while children, women and old
people mostly walk, cycle or use public transport. This result is very striking,
because in the group of men aged 20 to 60 years, we find the decision-
makers and opinion leaders of our societies: politicians, town and traffic
planners in municipalities and consultancies, journalists, representatives of
trade and industrial associations, and other important persons, who project
their attitudes and traffic behaviour onto the rest of the world — although they
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are only one-quarter of the population. Sitting in their cars, they get more
and more insensitive to the needs of those outside cars. While the interiors of
cars get more and more comfortable, they do not even perceive the deterioration
of public space and road safety for those outside the cars. Most of those male
decision-makers are not at all aware of the problems of a mother with a
shopping bag in one hand, the pram in the other, and in her third hand the
second child, who is crying because she has lost her teddy bear or because
she suddenly needs the toilet, while the mother has to hurry up (because she
must not miss the bus), or while she tries to load her bicycle.

It is no surprise that our built environment is optimised for the employed
man with a briefcase, commuting by car during the rush hour. Even cycle
planning is mostly done by men from their point of view — with the result
that they put too much emphasis on cycling networks and cycling facilities,
which serve young, dynamic (male) people, cycling to work without any
luggage or company.

With their extensive practical experience as pedestrians, cyclists and users
of public transport, women could crucially contribute to the quality improvement
of non-motorised and public transport — provided there were more female
politicians and planners in leading positions, and participation procedures
were really organised in a way that the involvement of women was guaranteed.

With its land-use and transport policy, a state also pursues structural,
social and educational policy. Land-use and transport policy decide whether
daily destinations can easily be reached and how easily different tasks can be
combined — for all members of society. Under this aspect, transport and land-
use policy play key roles.

10.6 Towards a new transport policy

10.6.1 Does the car liberate women?
Considering all the negative effects of excessive car use, it seems obvious
that the solution of women’s mobility problems cannot be seen in wider car
use. Besides that, there will always be women who do not have a car. And for
those women the situation deteriorates in the same degree as it improves for
those possessing a car. Car-oriented transport policy hinders the employment
of women, and especially the combination of employment and children. It
supports the existing social structures and division of labour, which
discriminates against women. It creates new dependencies for women, and
lowers the quality and social safety of public space. The dominance of the
car accelerates spatial distinction and promotes destruction of the environment.
Extended car availability has not only led to an extended freedom to move
and better access to additional destinations, but, as recent research has shown,
it has above all extended the range of duties. Women do not only drive (for)
their own children, they also drive grandchildren and sick or older members
of the family or neighbours (Buhr, 1999): the extended mummy taxi!
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10.6.2 Women: ecological avant-garde in traffic behaviour

Voluntarily or not, women set an example of how we should behave in a
future sustainable transport system. They avoid superfluous traffic by combining
different trips into transport chains. They remove traffic, as short trips are
made by bike or walking: there is a clear preference for the green modes of
transport. It is not only the lack of car availability that makes women choose
these means of transport. They seem to have already understood that this is
the better way (Barth, 1995). Their responsibility for domestic work could be
an explanation: they experience immediately the negative effects of excessive
car use in their daily life.

10.7 A plea for a new transport policy

Cycling does not have the adverse effects of driving, it is easy to learn and
the majority of people can afford a bicycle. It can be available for people
without a driving licence or a car: e.g., children, the elderly and foreigners.
It can be a solution for those who may not or cannot drive a car for health
reasons. The bicycle is the ideal means of transport for all the chains of short
trips. A dense network of good cycling facilities and services, including
optimised combination with public transport, gives women free room and,
above all, free time. A high level of general cycle use improves road safety
and regains public space in our cities. This guarantees the independent mobility
of children and old people, meaning a great relief for women.

A new transport policy is needed, which really serves the needs of all
parts of society and which gives priority to walking, cycling and public
transport: in awareness, space on the roads, time at traffic lights and, above
all, in budgets. In this transport policy, the main emphasis has to be laid on
the needs of the users. For every single user group, the trips from A to B, or
better from A to B via C, D and E, have to be analysed. This can be done by
asking and observing the users. They will know what they need. If this is
done for every single user group and for every single purpose of trip, it will
automatically lead to a better transport system, because it is based on the
user needs. For cycle traffic, it will find out that a good cycle track may be
important. This method will find out that the main obstacle for cycle use is
the missing safe, easy-to-reach and easy-to-use cycle parking at home, or the
missing shower and cycle parking at the place of work. This method will also
find out that a dense network of repair services, which guarantee the continuous
availability of bikes, is essential for a daily means of transport. It will also
consider that not only old people find it uncomfortable to lean down or to lift
up a bike to lock it, whilst placing their shopping bag on the wet ground. It
will also find out that bicycle racks at shopping centres should be sheltered,
because little children do not like wet child seats. Or that shopping with a
bicycle and little children is much more comfortable when there is supervised
bicycle parking, where prams can be rented and luggage can be stored. It will
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also find out that there should be a good combination of cycling and public
transport, including lifts or ramps to the platforms and really good information
on time-tables and tariffs (Lehner-Lierz, 1996).

Following this approach, we will see that many woman-specific demands
are not strictly woman-specific, but it is women who are more often concerned
with specific faults than men. We need to slow down and to curb car use.
Besides a new transport policy, we need a new land-use policy. Both have to
be integrated and complement one another. We need denser towns, where
housing, working, education, shopping and leisure are mixed and where
everyday destinations are in easy reach. We must regain ‘nearness’. We have
to develop general strategies for reducing our need of traffic.

10.8 Integrate the needs of women or forget about
sustainable transport

In the framework of sustainable development, the way in which transport
needs are satisfied plays a key role, and cycling is an integrated part of a
sustainable transport system. Successful stimulation of cycle use is only
possible if the needs of all user groups are considered: those of present
cyclists as well as those of potential ones. As the majority of present cyclists
are women, it makes sense that politicians and policy-makers, who strive for
sustainability, make the effort to keep women cycling. A transport policy that
neglects female experiences and needs, and thus the experiences and needs
of half the population, cannot be sustainable! It is obvious that it must lead
to bad results (Lehner-Lierz, 1999).

A sustainable development system cannot be achieved without gender
justice and gender equality. This is the clear message from several Agenda
21 pre-conferences for the Earth Summit, 2002, in Johannesburg, which
have taken place in many countries balancing the outcome ten years after Rio
(Hamilton, 2001; Weller, 2002). The focus on gender shows that the assumption
of an ‘average person or consumer’ is an inadequate abstraction. This —
normally unintentional — assumption leads to the average person being young,
male, white, employed, healthy and childless, and automatically excludes all
other socio-demographic groups, whose specific life situations are not at all
or just marginally taken into account. The focus on gender differences also
includes a criticism of inadequate generalisations and objectifications in
environmental and sustainability research (Weller, 2002).

Another clear message from the Agenda 21 process is that the multifarious
local activities in the field of gender mainstreaming need to be supported by
the authorities. The bottom-up approach needs to be supplied by the top-
down approach, the clear political will of a local, regional, national authority
to put gender mainstreaming on the political agenda.
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10.9 The role of cycling for women remains underestimated

Although the gender aspect has been recognised in the field of town and
transport planning and social and spatial sciences since the 1970s, and although
a lot of new knowledge has been generated and many initiatives have been
taken, ‘women and cycling’ have remained completely unconsidered for a
long time.

In 1990, women in the German cyclists’ federation ADFC (among whom
the author) founded the ‘ADFC women’s forum’, which dealt with the role of
cycling for women and the specific needs of cycling women. Two years later,
the women’s forum succeeded with the approval of a motion by the annual
general meeting of the ADFC, which intended that the female aspects of
cycling should be a new point of emphasis in all ADFC policies — an early
form of gender mainstreaming. The ADFC developed a catalogue with the
demands of women for cycling facilities, which was broadly discussed inside
and outside the ADFC.

In 1992, during the Vélo Mondiale conference in Montreal, the international
discussion on women and cycling was started (Lehner-Lierz and Schrddl,
1992). It was very impressive to see that despite very different living conditions
in industrialised and developing countries all over the world, there were lots
of communities requiring female mobility in everyday life. The participating
women agreed there was a need for exchange of information and experiences
and for networking. As a consequence, meetings during the Velo-City
conference in Nottingham in 1993 and a panel discussion during the Velo
Australis conference in Perth in 1996 followed. In Nottingham, an international
network, “Women in Motion’ was founded, which also edited a newsletter.

However, the problem of all these initiatives and activities was, and still
is, their lack of continuity. The cyclists’ organisations did not adopt gender
mainstreaming. They regarded the women’s activities as additional, free figures,
which were left to the women’s corner, while the other functionaries and
volunteers of the organisations were dealing with the real, important, matters
— a phenomenon which is to be found in all parts of political life. That these
attitudes still apply to environmental NGOs in general was one of the
realisations of the pre-conferences that prepared the Earth Summit, 2002, in
Johannesburg.

Although nearly half of the 231 presentations of the last Velo-City
conference, 2001, in Edinburgh/Glasgow dealt with ‘sustainable transport’,
there were only 6 presentations on ‘women and cycling’ — as ‘others’ in the
section on ‘health and well-being’. The consideration of gender aspects as a
precondition for a sustainable transport policy, as a part of a sustainable
development programme, is far away from being mainstream in the greatest
European Cycling conference. Future programme committees should adopt
gender mainstreaming.

During the 1990s many initiatives were taken on a local level, such as
lectures, workshops and study tours. Most were done in co-operation with
local women’s commissioners. During these workshops, women made an
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excursion by bicycle, noted problems, discussed them and extracted proposals
for their solution. The Local Agenda 21 processes have encouraged more
women to participate in the local process of opinion-making. These Agenda
21 activities have essentially helped to put women’s demands on the political
agenda.

In The Netherlands, good experiences have been made with cycle training
courses especially developed for and offered to foreign women living in the
country. Originally initiated in Tilburg, these courses are now being offered
in many cities and towns all over the country as a measure to integrate
foreigners and to stimulate cycle use: women who do not cycle themselves
will not teach their children to cycle (see Kloof, 2001 and Chapter 49). Alas,
this positive development has been threatened by the policy of the latest
Government.

Women have succeeded so far that their needs have partly been integrated
into local transport plans — although they are no longer identified as specific
female needs. There is increasing sensitisation for independent child mobility
and the health effects of cycling — both subjects with a strong interrelationship
to female mobility.

After a decade of many isolated local and regional initiatives, the messages
have reached the relevant authorities. There are countries with national cycling
strategies, countries with national strategies for sustainable development and
countries that have adopted gender mainstreaming as an integrated part of
their policies. Germany has all three strategies: since 1999, a national gender
mainstreaming strategy, with the commitment of all departments to apply the
gender mainstreaming approach in all political, normative and administrative
measures; in Spring 2002, the national cycling strategy followed, which also
mentions the specific needs of women and equal mobility chances for all
parts of the society; and in Summer 2002, the overall concept for sustainable
development was decided. Good prerequisites — at least on paper. If all these
strategies are really taken seriously and are consequently put into effect —
which means that every decision-maker and policy-maker thinks ‘gender’and
‘bicycle’ — the mobility problems of women should be solved in the near
future and the role of cycling should receive the deserved priority.
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The potential of non-motorised
transport for promoting health
Nick Cavill, Cavill Associates, UK

Walking is one of the first things a child wants to do, and one of the
last things an adult wants to give up, yet as a society we have been
taking walking for granted. (London Walking Forum, 2000)

Cycling is the most energy efficient mode of movement . . . preserving
the ability of our planet to sustain a rich diversity of life in the future.
(Bloomfield, 2000)

11.1 Introduction

Motorised transport is a relative newcomer in the history of the Earth. For
many millions of years, human beings moved around on foot or on the backs
of animals, before the wheel was invented, some 5500 years ago. The wheel
was used for thousands of years to move people and goods on carts or in
carriages, using human or animal power. It was not until the late eighteenth
century that the earliest bicycle appeared — basically a scooter in design. This
was followed by the ‘boneshaker’ in the mid-1800s and the air-filled tyre in
the 1880s. At this time, all modes of transport were largely non-polluting,
and many of them involved some form of physical effort and hence contributed
to improved physical health.

The invention of the internal combustion engine in 1894 changed everything.
In the (relatively) short time period since its invention, motorised transport
has had a profound effect on the way we live. As the car has taken over our
roads it has left us with fewer opportunities and less room to use human-
powered transport, and enticed us into the comforts of the driver or passenger
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seats. Other chapters in this book have covered the implications of motorised
transport for the environment, society and the way we plan our towns and
cities. This chapter will consider the effect that the dominance of motorised
transport has had on our health and the potential that non-motorised transport
has for improving and maintaining health.

The chapter will concentrate on walking and cycling as the main modes of
non-motorised transport with the potential to make a significant contribution
to public health. Other modes such as skateboards or scooters are of limited
interest, as they have little potential as serious modes of transport. The same
might be said for horse riding, which is largely carried out more as a leisure
pursuit than to get from A to B. The one exception may be inline skating (or
roller blading), which has seen something of a resurgence in recent years, in
that it expends significant amounts of energy and has the potential to cover
large distances. Cities such as Paris see thousands of inline skaters take over
the streets every Friday night to skate together and stop the traffic, and the
first roller-bladed police officers have been appointed to patrol the seafront
in Brighton, UK. However, this mode is employed by a tiny minority of
people compared to those walking or cycling.

This chapter will set out the reasons why cycling and walking can particularly
benefit health. Firstly, it will show that the lack of regular physical activity
in most populations represents a serious public health problem that is often
underestimated. Secondly, it will demonstrate that cycling and walking are
beneficial forms of physical activity with great potential to enhance public
health and with significant advantages over other forms of exercise and
physical activity. Finally, it will look at the broader public health benefits
that would occur from an increase in cycling and walking in our communities.

11.2 Physical inactivity: a serious public health problem

The human body has evolved over millions of years to live a physically
active life. People living in prehistoric times after the last ice age had to be
efficient hunters and gatherers, capable of expending huge volumes of energy
just to exist from day to day. Clearly this is not now the case. Food is more
easily available, the car is the dominant mode of transport for many people,
and activity through work is continually declining. The result has been seriously
damaging to our health.

While medical advances have led to a decreasing threat from communicable
disease, most countries of the western world (as well as many cities in
developing countries) have seen a rapid increase in the threat from non-
communicable diseases such as coronary heart disease and diabetes. This is
a by-product of development and urbanisation, a combination of increasing
access to calories through food and decreasing access to supportive
environments for expending calories through movement.

There is now an extremely strong body of research to support the links
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Table 11.1 The benefits of regular physical activity

Regular physical activity improves health in the following ways:

Reduces the risk of dying prematurely;

Reduces the risk of dying prematurely from heart disease;

Reduces the risk of developing diabetes;

Reduces the risk of developing high blood pressure;

Reduces blood pressure in people who already have high blood pressure;
Reduces the risk of developing colon cancer;

Reduces feelings of depression and anxiety;

Helps control weight;

Helps build and maintain healthy bones, muscles and joints;

Helps older adults become stronger and better able to move about without falling;
Promotes psychological well-being.

Source: US Department of Health and Human Services (1996).

between regular physical activity and good health. Professor Jerry Morris
first showed this in the 1950s when he found that physically active bus
conductors had far lower rates of heart disease than physically inactive bus
drivers, despite similar backgrounds (Morris et al., 1953). Since then, numerous
other studies have reported similar observations, which were reviewed in a
landmark report by the US Surgeon General (US Department of Health and
Human Services, 1996). The main health benefits of physical activity are
summarised in Table 11.1.

11.3 Cardiovascular disease

Of particular note is the relationship between physical activity and
cardiovascular disease (CVD). The main forms of CVD are coronary heart
disease and stroke: about half of all deaths from CVD are from coronary
heart disease (CHD) and nearly one-third from stroke. Cardiovascular disease
is the main cause of death in Europe, accounting for over four million deaths
each year (British Heart Foundation, 2000). It is also the main cause of years
lost due to an early death. The Global Burden of Disease study (Murray and
Lopez, 1996) points out that in established market economies an average of
31 % of all years of life lost are due to CVD.

Many people underestimate the role of physical inactivity in the development
of coronary heart disease, as the popular notion is that a heart attack is often
brought upon by stress — and even exacerbated by vigorous exercise. In fact,
a lack of physical activity is one of the most important risk factors for CHD.
People who lead a physically inactive lifestyle have about twice the risk of
developing CHD compared to those who lead an active lifestyle. For an
individual, this level of ‘relative risk’is at a similar level to other factors such
as smoking or having high blood cholesterol.

Studies have consistently shown that reducing the risk of CHD can be
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achieved through relatively low levels of activity, and that benefits can be
achieved during middle age by replacing an inactive lifestyle with an active
lifestyle or increasing cardio-respiratory fitness (Blair ez al., 1995). In many
senses it is ‘never too late’ to become more active and reap the benefits of
improved health.

From the public health perspective, the most important issue is the degree
of ‘population attributable risk’. This provides an estimate of the true public
health burden of any threat to health by multiplying the relative risk by its
prevalence within the population. A potentially serious and debilitating disease
would have a low population attributable risk if it only affected a small
minority of people. Conversely, a disease or condition can become extremely
important if it threatens the health of a large number of people.

Figure 11.1 shows that 37 % of CHD can be attributable to physical
inactivity — second to elevated blood cholesterol in its importance, and far
higher than smoking. This level is particularly high due to the large numbers
of people who are physically inactive, and may begin to call into question the
low levels of relative investment in walking, cycling and other forms of
physical activity, compared to smoking prevention or nutrition education.

11.4 Overweight, obesity and associated conditions

A lack of physical activity also has a profound and highly visible effect on
body weight. Levels of overweight and obesity have increased dramatically
— some say to epidemic levels — in recent years as energy consumption has
increased and energy expenditure declined. More than 50 % of adults in the
UK are overweight, putting them at increased risk of hypertension, coronary

All CHD

Physical
inactivity (37%)

Blood cholesterol
> 5.2 mmol/l
(46%)

Obesity (6%)

Blood pressure
> 140/90 mmHg
(13%)
Smoking (19%)

Fig. 11.1  Proportion of all CHD attributable to five different risk factors. Source:
National Heart Forum (2002).
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heart disease, type two diabetes, and osteoarthritis (National Audit Office,
2001). In many developing countries, excess weight and related disorders
now rival malnutrition as major public health problems. The increase in type
two (so-called ‘adult-onset’) diabetes is of particular concern, with some
cases now being noted in children (Kaufman, 2002). Obesity occurs when a
person puts on weight to the point that it seriously endangers health, and is
defined as a body mass index (height/weight?) of over 30. Levels of obesity
have risen dramatically in the UK in recent years: one in five adults is
classed as obese, a trebling of levels from the 1970s. These levels are rapidly
catching up with the US where obesity has truly reached epidemic proportions.

Among young people too there are worrying signs: the Health Survey for
England in 1997 found that 20 % of four year olds were overweight, and
8 % were obese. Among 16-24 year olds 23 % of young men and 19 % of
young women were overweight and a further 6 % of young men and 8 % of
young women were obese (Dept. of Health, 1998). The cause of this massive
increase in obesity is clearly multi-faceted, but experts tend to agree that the
decline in energy expenditure through physical activity lies at the heart of the
problem.

11.5 Current levels of physical activity

As mentioned previously, the public health burden of CHD, obesity and
diabetes is high due to the large numbers of people classed as physically
inactive. More than 30 % of adults in Europe are not sufficiently active in
their daily life (UKK Institute, 2000) and levels of physical activity are
continuing to decline. During the mid-1990s, an international consensus was
established on the value of regular moderate intensity physical activity. The
World Health Organisation (WHO) was among many international and national
agencies that highlighted the importance of moderate intensity activity for
health, encouraging at least 30 minutes of daily physical activity. The 30
minutes can be built up over a day, so that two or three bouts of 10 or 15
minutes each provide important health benefits (WHO, 2002). Figure 11.2
shows that around half of all adults in the EU do not meet this guideline level
of activity, although there are great variations by country.

Physical activity tends to decline dramatically with age and in most countries,
men are more active than women. The Health Survey for England (Dept. of
Health, 2000a) found that 37 % of men and 25 % of women are active at
recommended levels, with levels of activity declining with age in both men
and women, with a marked decline after the age of 54 years. The prevalence
of inactivity is higher in women than men and increases with age. In the
oldest age group, just over seven out of ten men and eight out of ten women
are inactive. Cycling and walking make a large contribution to overall levels
of physical activity. Figure 11.3 shows the percentage of adults in EU countries
that cycle and walk (for more than 30 minutes) in an average week.
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Sweden 32
Finland 33
Ireland 35
Austria 38
The Netherlands |43
Denmark | 46
Luxembourg | 47
UK | 48
Gemany |56
Greece | 62
France | 63
Spain | 65
Italy | 66
Belgium | 67
Portugal | 83
EU average | 57
1 | 1 | 1 | 1 | 1 |

0 20 40 60 80 100

Fig. 11.2 The percentage of adults in the EU that do not meet the current physical
activity recommendation (at least 30 min/day). Source: Institute of European Food Studies
(1999).
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Fig. 11.3 Percentage of adults (15+) in EU countries cycling and walking in an average
week. Source: Institute of European Food Studies (1999).

11.6 Trends in activity

Over the course of a generation, the role of physical activity in our daily lives
appears to have changed dramatically. There has been a decline in the role of
manual occupations, a corresponding increase in desk-bound and other
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sedentary jobs, and changing patterns of participation in sport and leisure
activities. Data to support this are rare however, as few surveys have been
carried out over a long time span. The Health Survey for England (Dept. of
Health, 2000a) found that between 1994 and 1998, there was a five per cent
increase in the proportion of inactive men and a six per cent increase in the
proportion of inactive women, while the proportion of men meeting the
current physical activity guidelines remained unchanged, with a three per
cent increase among women. The largest difference was observed for men
aged 16-24 years, with the proportion active at recommended levels increasing
by 8% between 1994 and 1998.

Data from the General Household Survey (Office for National Statistics,
1998) suggest a 20 % increase in the number of men reporting any walking
occasions between 1987 and 1996 and a 17 % increase in the number of
women. The proportion of men reporting any cycling occasions increased by
50 % but remained relatively unchanged for women. However, it is notable
that travel surveys find a contrasting picture: the National Travel Survey
suggests that both walking and cycling declined between 1975 and 1976 and
between 1998 and 2000. Total miles travelled per year on foot reduced by
27 % and miles travelled by bicycle reduced by 25 %. The distance walked
fell by one-fifth, from an average of 244 miles per person per year in 1985—
86, to 195 miles in 1995-97. Over the same period, the average annual
distance cycled fell from 44 to 39 miles (DETR, 2000). It appears, therefore,
that infrequent occasions of long walks and cycling for pleasure have increased
in recent years, but walking and cycling for transport have decreased.

Young people are also walking and cycling less, particularly to school.
Data on school travel show that the proportion of 5-10 year olds being
driven to school has increased from 22 % in 1985-6 to 36 % in 1998-2000
(DETR, 2000), with corresponding decreases in the proportions walking and
cycling. The school journey masks a more fundamental issue — that for many
young people the opportunities to be physically active as part of daily life are
becoming increasingly restricted. Parental concerns over safety mean that
many young people are not being given the freedom to explore their
surroundings on foot or by bike, and instead spend increasing amounts of
leisure time playing with computers or watching television. Coupled with
this, pressures on the curriculum have led to a squeeze on the time put aside
for physical education and sport. The result is an overall low level of activity
among young people: a Department of Health Survey found that around four
out of ten young males (aged 4—18) and six out of ten young females are not
active for the hour a day recommended for young people (Dept. of Health,
2000b). There is thus a great potential for people to shift to more cycling and
walking as a mode of transport, which will significantly enhance public
health among both adults and young people.
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11.7 Costs of an inactive lifestyle to society

The high prevalence of morbidity and mortality related to physical inactivity
has great costs to society. In the UK the National Audit Office produced the
first authoritative estimates of the costs and consequences of obesity in
England. They estimated that obesity accounted for 18 million days of sickness
absence and 30 000 premature deaths in 1998. On average, each person
whose death could be attributed to obesity lost nine years of life. Treating
obesity costs the UK National Health Service at least half a billion pounds
per year, with the wider costs to the economy in lower productivity and lost
output amounting to a further two billion pounds each year (NAO, 2001).

In the US, the direct health care costs associated with inactivity have been
estimated at between $24.3 billion and $37.2 billion (Colditz, 1999). This is
between 2.4 % and 3.7 % of total health care costs. When obesity costs are
included, this rises to a minimum of 9.4 % of all direct costs. It has been
found that medical costs were on average $330 lower per year for active
persons than their inactive counterparts. Thus the costs to society of inactive
lifestyles are clearly significant, not only in terms of the pain and suffering
caused by premature death and disability, but also in financial terms — especially
costs to the health service. Could savings be achieved if people became more
active? Table 11.2 shows data from the National Heart Forum, which provide
realistic estimates of the likely reductions in incidence of CHD if various
risk factors were achieved. They calculate that if all people currently doing
no activity or only light activity took up regular moderate activity, this would
lead to a nine per cent reduction in CHD. This compares to ten per cent
achievable through reductions in high cholesterol.

A study in the US (Jones and Eaton, 1994) has costed these potential
savings, finding that $5.6 billion would be saved annually if 10 % of adults
began a regular walking programme. In Northern Ireland a recent study
(Swales, 2002) estimated that reducing the sedentary proportion of the
population from 20 % to 15 % could lead to 121 lives saved each year
(among those under 75 years). The value of the associated economic benefit

Table 11.2 Proportion of all CHD that could be avoided if levels of five different risk
factors were reduced, UK

Risk factor Most likely change % reduction in CHD
Blood cholesterol ~ All with levels < 6.5 mmol/l 10

Physical inactivity ~ All light and sedentary become moderate 9

Blood pressure 50 % with levels < 140/90 mm Hg 6

Smoking Prevalence of 24 % 0.5

Obesity 6 % men, 8 % women with BMI > 30 2

Total 28

Source: National Heart Forum (2002).
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would be £131 million, and the direct cost saving to the Northern Ireland
health services would be £0.62 million annually.

11.8 Walking and cycling as beneficial forms of physical
activity

11.8.1 Walking

Walking is the most natural form of physical activity and our most basic
mode of transport. A comprehensive review of the subject by the originator
of the exercise/health relationship concluded that ‘Walking is the nearest
activity to perfect exercise’ (Morris and Hardman, 1997). It fulfils all the
criteria for healthy physical activity: it is aerobic, uses a major muscle group
(i.e., the legs), is weight bearing, and can be carried out at a moderate
intensity. Perhaps most importantly, it can be done anywhere, with little or no
equipment and by the vast majority of people.

Walking is often included in epidemiological studies of exercise in relation
to disease but has seldom been specifically tested. There is, nevertheless,
growing evidence of gains in the prevention of heart attacks and a reduction
in total death rates. For example, one study found walking just 15 km per
week could reduce the risk of death in middle-aged men (Paffenbarger, 1996).

Any amount of walking, at any pace, expends energy. This gives walking
an almost unique role in terms of weight control, as it helps people to expend
the large volumes of energy necessary to strike an energy balance and prevent
weight gain. Walking at a brisk pace will have a greater impact on cardio-
respiratory fitness. For example, improvements to fitness among women
have been found to more than double with an increase in pace from three to
four miles per hour, and double again when the pace was increased to five
miles per hour (Duncan et al., 1991).

Other research has shown that walking does not need to be done in one
continuous ‘bout’, as was stressed in previous exercise recommendations.
Recent studies have shown that even ten minute brisk walks can increase
maximal oxygen uptake. One study found that women walking continuously
for 30 minutes, 5 days a week, had almost identical increases in fitness as
women who split their 30 minutes into three ten minute walks. Perhaps even
more encouraging was that the short walkers lost more weight and reported
greater decreases in waist circumference than the long walkers (Murphy and
Hardman, 1998). More research is continuing to confirm this, but the findings
are encouraging and strengthen the potential for improving health through
walking for short journeys.

Walking is healthy, easily incorporated into daily life, via ‘bite-sized chunks’,
and one of the few sports likely to be taken up by people and actually
maintained. Walking is by far the most popular recreational activity that can
be enjoyed by people of all ages and physical conditions, and requires little
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skill or specialist equipment. This is in contrast to sports and exercise that
are generally only undertaken regularly by around ten per cent of people.

Indeed, it appears that the so-called ‘aerobics boom’ has passed by the
vast majority of the population, with many people finding the inconvenience,
effort and time demands of regular sport or planned exercise too demanding
to develop a regular pattern of activity. The situation with swimming illustrates
this: although a popular and health-enhancing activity, it requires a significant
time commitment to take part regularly enough to benefit health. In addition,
a Sport England survey in 1997 showed that there were less than 900 public
swimming pools in the whole of the UK — one for about every 60 000 people
(Sport England, 1997). This level of provision clearly does not make swimming
a viable form of exercise for large numbers of people to take regularly. In
addition, vigorous exercise and sports carry an increased risk of injury which
may offset the benefits to cardiovascular health. In contrast, walking is low
impact, carries a low risk of injury and can be practised daily, allowing a
greater potential for participation by large portions of the population. This is
borne out by research: a systematic review (Hillsdon and Thorogood, 1996)
of physical activity promotion in ‘free living populations’ (i.e., not in laboratory
conditions) showed that of all the randomised controlled trials to promote
exercise (including walking, jogging, swimming and exercise to music), those
promoting walking had the greatest success. They found that an activity
that could take place from home was likely to be more successful and that
attendance at an exercise facility was generally not required. They concluded
‘Brisk walking has the greatest potential for increasing the overall activity
levels of a sedentary population and meeting current public health
recommendations’.

11.8.2 Cycling
Cycling also has great potential to be incorporated into daily routines, and it
can be argued that the health benefits of cycling are even greater than walking.
Cycling is an aerobic activity which uses major muscle groups, expends
significant volumes of energy, and has the potential to raise the heart rate to
an extent that benefits cardiovascular health. However, the intensity of effort
is usually greater than walking. Cycling at only 10 miles/hour (16 km/hour)
expends 5.5 METs (MET stands for metabolic equivalent, with one MET
being the energy used at rest). Walking would have to be done at a very brisk
pace (faster than 4 mph (6.4 kph)) to use the same amount of energy (Ainsworth
et al., 1993). Also, cycling uses periods of active work alternating with rest
periods, which allow recovery from high levels of activity when in motion.
These factors make it a highly suitable activity to provide aerobic exercise
and thereby to improve physical fitness (Pearce et al., 1998).

Cycling is also low weight bearing. Many people cannot do certain sports
(especially activities such as running) because of the pressure it puts on their
joints. Because the bike takes the weight of the body, much less pressure is
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exerted on the joints whilst cycling. This makes cycling a good form of
exercise for those with certain joint problems.

Until recently, there was little evidence from epidemiological studies
specifically on cycling, as it was often included in studies among other types
of physical activity. However, the Copenhagen Heart Study (Andersen et al.,
2000) found that cycling has a strong protective effect. The study involved
13 375 women and 17 265 men aged 20-93 years. The study assessed the
subjects self-reported health, blood pressure, cholesterol, body mass index
and risk factors such as smoking. Even after adjustment for other risk factors,
including leisure time physical activity, those who did not cycle to work
experienced a 39 % higher mortality rate than those who did.

A well-designed experimental study has also demonstrated the health
benefits of cycling. A randomised controlled trial in Finland (Vuori et al.,
1994) on 68 inactive middle-aged men and women showed that walking and
cycling to work increased fitness and improved cholesterol levels, with greater
improvements among the cyclists. When one group walked and one group
cycled, the cyclists showed an improvement of 7.3 % in VO, max (a measure
of aerobic fitness) while the walkers showed an improvement of 1.6 %. On
the treadmill test, the cyclists improved 13 % and the walkers 9 %, even
though the cyclists had started at a higher level.

In the UK, a study of non-exercisers who agreed to take up cycling for at
least four days per week found the greatest benefits near the beginning of the
experiment, and the more the volunteers cycled, the fitter they became (Pearce
etal., 1998). Body fat also declined significantly among 59 % of the volunteers
who were overweight or obese at the outset.

In summary, cycling and walking have an enormous potential to improve
public health. Increasing rates of cycling and walking would have a positive
impact on the incidence of major forms of mortality and morbidity, notably
cardiovascular disease, obesity and diabetes. As forms of physical activity,
cycling and walking are more appealing to greater numbers of people than
traditional sports or exercise and there is clearly a great potential for increased
participation.

11.9 Other public health benefits of cycling and walking

Of course, the benefits of cycling and walking do not stop at improvements
in individuals’ physical and mental health. Walking and cycling are pollution-
free, environmentally sustainable modes of transport, which make negligible
contributions to congestion. A shift (back) to non-motorised transport would
be good for the health of communities, and for the environment.

More cycling and walking would significantly improve air quality and
reduce greenhouse gas emissions. Road traffic is a major contributor to air
pollution. It has been estimated that up to 24 000 vulnerable people die
prematurely each year and similar numbers are admitted to hospital because
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of exposure to air pollution from particulates, ozone and sulphur dioxide,
most of which is related to road traffic (Committee on the Medical Effects of
Air Pollution, 1998)." Air quality is often worse in more deprived areas and
affects vulnerable populations more, including the increasing number of
children with asthma. Car drivers also suffer up to two to three times greater
exposure to pollution compared to pedestrians (DETR, 1998)." A recent
experiment among cyclists in Copenhagen demonstrated that even after taking
the increased respiration rate of cyclists into account, car drivers appear to be
more exposed to airborne pollution than cyclists (Rank et al., 2001). Bicycles
do not draw on the world’s finite fossil fuels. A bicycle travels around
600 kilometres on the energy equivalent of a litre of petrol and the energy
source, food, is of course renewable.

A wholesale shift in favour of cycling and walking would lead ultimately
to a reduction in the overall risk of road traffic injury. Road crashes are the
principal cause of ‘accidental’ death and injury, with children and people
from disadvantaged backgrounds particularly at risk. A disproportionate number
of victims of crashes are pedestrians and cyclists, accounting for about 20 %
of those involved in serious accidents in the WHO European Region (WHO,
2002). Pedestrians and cyclists have much higher rates of road deaths than
car users if measured only in terms of deaths per billion passenger-kilometres.
However, the Dutch Ministry of Transport have noted that it is more accurate
to compare only the risk for distances that can be cycled, and not consider the
kilometres travelled on motorways, which are ‘safer’ kilometres on average.
They found that when motorway travel was excluded, the resultant risk for
cyclists was very close to that for car users.

The level of risk also needs to be related to the potential benefits in terms
of improved health. The potential loss of ‘life years’ (the life expectancy at
age of death of all cyclists) in cycle fatalities can be related to the potential
gain of ‘life years’ through improved fitness — particularly as a result of a
lowered rate of heart disease. An analysis by the British Medical Association
showed that even in the generally hostile traffic environment for cycling in
Britain, the benefits gained from regular cycling in terms of life years gained
outweighed the loss of life years in cycling fatalities (British Medical
Association, 1992). One calculation has shown that the ratio is around
20 years gained to 1 year lost (Hillman, 1993). Furthermore, because it is
known from countries such as Denmark and The Netherlands that the risks
can be considerably reduced, the potential for an overall benefit to public
health from cycling is considerable. However, the more important longer
term point is that a shift towards more liveable streets with a ‘critical mass’
of cyclists and pedestrians being allocated (or claiming) a more equitable
portion of the road space would lead to lower traffic speeds and volumes,
and a reduction in the amount of carnage on the roads.

More cycling and walking would lead to greater social interaction and
improve ‘social capital’, a concept being linked increasingly to health.
Motorised traffic contributes to community severance, with people being cut
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off from their community, friends and neighbours as well as essential services.
Maintaining social contacts contributes to mental health, well-being and
quality of life, and is particularly important for older people and vulnerable
populations. Busy streets can mean that children cannot play outside and are
discouraged from walking and cycling to school. This diminishes their levels
of regular exercise, which can affect aspects of physical health, notably
obesity. Perhaps more importantly, however, it diminishes the ability of young
people to interact properly with their environment, learn about their
surroundings and develop an appreciation of risk and adventure. Streets with
speeding traffic do not make good playgrounds. As one recent British Medical
Journal correspondent elegantly stated: ‘The sad reality is that most streets
are now linear car parks with a central race track’ (Guthrie, 2000).

By contrast, ‘liveable streets’ filled with people on foot or two wheels
encourage social interaction and play, build social capital and discourage
opportunities for crime as well as diminish the fear of crime. These broader
benefits of walking and cycling should not be underestimated. What use is it
to have reduced our risk of death from heart disease, and extended our
longevity through exercise, only to be too scared to walk out of our front
doors?

11.10 Conclusions

Walking and cycling have enormous potential to make a significant contribution
to improving public health. As modes of transport they are efficient, non-
polluting, non-invasive and healthy. As forms of exercise they are health-
enhancing, popular, accessible, and progressive. The promotion of walking
and cycling is one of the best reasons for health and transport professionals
to join forces and achieve joint complementary objectives.

A wholesale move to swap petrol power for leg power would help to
reduce the enormous public health burden and cost to society of physical
inactivity, while helping to enhance air quality, reduce congestion, improve
social inclusion and reduce road casualties. The potential costs are few, the
benefits substantial. As the World Health Organisation has stated ‘There are
major opportunities for achieving large health gains for the European population
by increasing levels of routine physical activity. Walking and cycling as
means of daily transport can be a most effective strategy to achieve these
gains’ (WHO, 2002).
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The walking economy
Ian Napier, IN Partnership Consulting Pty Ltd, Australia

12.1 Introduction

The original setting for debate on the walking economy was a Walk21
conference in Perth, Western Australia, shortly after the release of Perth’s
Walking Strategy.! This strategy incorporated, among other elements, the
Australian Pedestrian Charter, drawn up a year earlier at a Pedestrian Summit
in Sydney.? Like so many charters before it, from the Magna Carta on, this
had spelt out ‘a better deal’ and like some of its predecessors could easily
become yet another useless piece of paper unless it contributed eventually to
change. In this instance the desired change involves the promotion and
realisation of pedestrian-friendly policies and more walkable environments.

For this to happen, walking has to be taken seriously. Walking is a clean,
convenient, demand-responsive, space-efficient and energy-efficient transport
mode ideal for distances up to a kilometre or more. It is one of the most
popular recreational pastimes. Walking is — most telling of all in the midst of
an epidemic of obesity in Western societies — one of our most cost-effective
health measures.’ It is, however, also the Cinderella of transport modes.

It used to be that walking and pedestrians were hardly ever mentioned in
transport and traffic studies, other than as problems or impediments, reluctantly
acknowledged. Now there is a growing literature attesting to the benefits of
non-motorised sustainable modes and a mounting body of evidence pointing
to the damaging effects of motor traffic and car-dependency.* It would seem
as if the argument was uncontested, the issues accepted and the role of
walking and cycling acknowledged, yet in practice specific projects for these
so-called ‘alternative’ modes are left scrabbling for the crumbs that fall from
the motor lobby’s table. Why?

At first sight it would seem fairly obvious why this is so. By comparison



160 Sustainable transport

with the motor/oil-based economy, that associated with walking and pedestrians
is minute, insignificant and as a result lacks influence — certainly it appears
to lack those champions with financial and political muscle. Is that necessarily
so and need it always be so?

12.2 The power of money

Whether we like it or not, in the free market capitalist economy that most of
us inhabit, money talks. No matter what the flavour of our local politics, the
global economy will tend to influence our lives more and more, and in that
global economy, oil talks louder than most. There is big money behind the
manufacture, sale, maintenance, repair and even the ultimate destruction, of
our cars and in the supply of all the infrastructure that supports them. This
includes not just the fuel that powers and lubricates them but also the
construction and maintenance of the roads and highways on which we drive,
and even includes the significant slice of our valuable real estate devoted to
these vehicles, whether moving or stationary.

12.3 Political pressure

Faced with such a huge economic juggernaut, local politicians are unlikely
to upset the status quo. Which politician is going to turn away the opportunity
of 1000 jobs in a car plant or the status of opening a new freeway sold on the
basis of not just its transient construction jobs but also its promised travel
time savings and economic stimulus? Given the huge sums involved in these
projects there is enormous pressure on all involved to demonstrate that,
within narrowly defined criteria, benefits outweigh costs. It can be left to
others, more economically qualified, to tilt at these particular windmills by
suggesting that perhaps there might be an element of futility in some of these
community investments. Whether the beneficial impacts of such expenditure
are accepted and whether its source is via government (i.e., taxes) or more
directly from our pockets, there is no denying the size of this particular
branch of the economy and therefore the considerable vested interests pushing
hard for ‘more of the same’. In comparison, the walking /pedestrian economy
is a very poor relation and so long as that is the perception, progress on
implementing such documents as the Australian Pedestrian Charter, and similar
well-meaning manifestos will continue to be slow.

12.4 Professional interests

As long as the real and perceived financial clout lies with the vehicle/road
lobby and with the big ticket public transport projects, that is where the bulk
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of professional and technical support will be directed. Such power imbalance
is further reflected in the strength of advocacy groups, so that pedestrian
groups (where they exist) and cycling organisations are no match for the
motoring clubs and industry lobbyists. Is it any wonder that the sustainable
transport message is diluted and rendered impotent and that the perception
of what is in the public interest is corrupted? It is no surprise that our role as
vehicle beneficiaries (whether driver, passenger or goods recipient) is so
closely identified with our role as voters, hence setting up a political feedback
loop that is self-perpetuating.

12.5 Self-interest

For this political tide to turn, the voting community has to be convinced that
it is in their individual interests to change. This entails, on the one hand,
highlighting the benefits of a more sustainable approach and, on the other,
identifying the true costs of continuing down the path we are set on and
demonstrating convincingly that our financial interests will suffer unless
governments, industry and we as individuals change course.

Unfortunately, for such self-interest to be harnessed (after all, it is the
most honest of motives) there has to be some alignment of personal benefit
and community benefit. Too often the costs fall on one part of the community
and the benefits another. Too often the political pain has to precede the
political gain. What politicians are going to blow their budget on something
that is not going to get them elected in three years time?

Fortunately there have been some far-sighted politicians, backed by
enlightened advisers, willing to take that risk. However, when embarking on
policies that curb the seemingly insatiable demands of the private car, these
community leaders are rarely offering themselves as sacrifices on the altar of
environmental correctness. Instead they are banking on the economic as well
as the environmental benefits that will eventually flow from their actions.
Being altruistic and appealing to our better natures may provide the bonus of
a warm inner glow but it cannot be relied on. Better to ‘get with the strength’
and appeal where we can to our economic self-interest. Greed may not be
good, but it can be one of the major incentives to get things done.

12.6 Who gains, who loses?

By revealing the walking economy — identifying who might benefit from
more pedestrian-friendly policies and who bears the costs of persevering
with unsustainable transport solutions — we reveal not only strategic directions
that can be profitably pursued but also potential partners that can be co-
opted along the way. Socio-economic and political systems are inherently
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complex and their analysis notoriously imprecise. The quasi-science of
attributing monetary values to such vague concepts as ‘well-being’ can be
left to others. Instead, an attempt will be made to catalogue the various
categories that collectively make up what we may describe as the ‘walking
economy’ (from the personal and wider community levels through a range of
commercial and industry sectors) and, depending on the health of that economy,
decide who stands to gain or lose.

12.6.1 Individuals
Personal benefits of walking/pedestrian-friendly policies flow through to us
as individuals on three levels. We benefit at the most basic level if we do not
substitute walk trips for vehicle trips. The health benefits one would get from
walking the dog could equally be had at the local gym, except walking would
be a lot cheaper and better for the environment. Further benefits flow if we
substitute some vehicle trips by walking trips or walk/public transport trips.
The greatest benefits, however, flow when the degree of trip substitution
allows the purchase of a car to be foregone. For a proportion of inner city
residents this may mean no car at all but for other households it is more
likely to be the second or third car that is done without. This implies that if
the quality of public transport and the pedestrian environment is good enough
then one can choose not to drive, and not even to own, a car. For many who
are not capable of holding a driving licence, whether through age, disability
or financial circumstances, that choice is not a voluntary one. Every additional
person voluntarily opting to reduce or eliminate their car-dependency benefits
all those in that ‘no choice’ category. By contrast, each additional driver
contributes to the downward spiral of reduced public transport and degraded
facilities for alternative modes, leading in turn to further car dependency.
The personal benefits may be financial but there will also be physical and
mental health benefits. In addition the environmental and aesthetic benefits
that flow from numbers of individuals walking (discussed under community
benefits) will also have individual benefits.

12.6.2 Community

The community as a whole benefits from the cumulative benefits to individuals
but there are two additional aspects to the benefits as they affect the wider
community, although they are often just the other side of the same coin.
There are the positive aspects that flow from more people walking, and there
is the absence of, or reduction in, negative impacts of motor vehicle (particularly
private car) travel.

One aspect for the community is also the ‘chicken and egg’ conundrum.
An improvement in the quality of the public domain can go hand in hand
with an increase in the number of walkers using that environment, but which
came first? Are more people walking because it is a more pleasant people-
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friendly space or is it a better environment because the people themselves
add to the atmosphere of the place? Could it also be that people on foot
experience and appreciate better their surroundings than when cocooned in
a capsule and focusing on the road in front of them and, as a result, demand
more of those designing and controlling these spaces?

In addition there is the public safety benefit that flows from more eyes on
the street. Such benefits are difficult enough to quantify, although the cost of
assaults and the associated policing costs should be able to be estimated.
Even more elusive are concepts of ‘community’ itself, of a more civil (civilised)
cohesive society. The Pedestrian Federation of America in its publication
‘Walk Tall’ used an iceberg to illustrate that beneath the visible official costs
of crashes lay a larger array of hidden costs and impacts such as fear of travel
and resulting social isolation.’> An environment that makes independent travel
by young or old difficult or dangerous can tie up vast human resources as
other family members or friends are forced into the role of chaperone or
quasi-chauffeur. This not only diverts time and energy from more economically
productive activities, but a limitation on independent travel may also stunt
the developmental growth of the young and the quality of life of the old. Can
we therefore put a value on a more caring environment and indeed can we
link the words ‘walkable’, ‘liveable’ and ‘valuable’? The ‘New Urbanists’
believe we can. At least the developers following their lead and attempting to
recreate traditional neighbourhood communities are doing so not out of altruism,
because it ‘feels good’ to do the right thing, but because the market-place
believes it adds value.®

12.6.3 Industry

At first sight those same considerations that commend walking as a non-
polluting, cheap and equitable mode of transport are those same factors that
cause it to have little political influence — it is cheap. There are few juicy
contracts employing thousands of people and injecting millions into the local
economy. We are not pushing out the boundaries of science and technology
with pedestrian facilities so it does not attract ‘hotshot’ scientists and fat
research budgets.

When we choose to walk we do not directly contribute much to the gross
domestic product (GDP), one of the measures of our economic health. The
irony is that such paper accounting systems are more likely to indicate benefits
if pedestrians are knocked down on the road. Depending on the paper value
of our labour, we apparently contribute more to the national economy through
the pockets of the medical, legal and crash recovery teams as a road trauma
statistic than as a healthy individual safely walking the streets. While personal
and community costs and benefits may provide the moral imperative for
action and possibly also a political pressure point, the key drivers will be
with the ‘industries’ that might see financial gains in alternative modes.
These industries may be divided into suppliers, who are actually supplying
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products either directly related to walking environments or which indirectly
benefit from such provision, and also professionals who are providing services
related to walkers/pedestrians.

Suppliers

The most direct suppliers are the footwear and clothing manufacturers, but
others are those building suppliers providing pavers, bricks, light standards
and other street furniture elements aimed at pedestrian areas (although in
practice it may be the same firms selling and installing materials for roads).
Less obvious are the builders providing the land-uses that constitute walkable,
accessible environments. Again it may be the same firms providing medium
density mixed use and transit-oriented developments around activity centres
that are contributing to urban sprawl.

Retailing

Other players in this economic equation are the retailers and the suppliers of
retail space, although they have more usually been the contributors to the
problem rather than the solution. Small corner stores and neighbourhood
shopping centres stand to gain from more walkable environments but large
regional shopping centres can also adapt to gain custom by public transport
and from a local walking catchment. Rather than pleading for more parking
as is their norm, if such shopping centres were to actively encourage alternative
travel modes and successfully demonstrate a pattern of mode shift away from
private vehicles, then new stores could be built with less parking (which can
be expensive to provide) and existing parking areas could be redeveloped for
more productive trading space. The ‘received wisdom’ is that each parking
space represents so many customers per day but if an equal number of
customers can be induced to walk, cycle or take public transport the trader
saves the cost of providing the parking. Some of that saving could be used to
subsidise a home delivery service that benefits the non-drivers, but as it
stands the non-drivers subsidise the driver’s parking through the cash register.
Many such centres have the opportunity to diversify and become genuine
mixed-use centres with community facilities, entertainment and medium
density housing. If so, they can reap further economic benefit through longer
trading hours, in some extreme cases 24 hours, hence the return on capital
can be considerably greater.

Public transport

A further industry to benefit from improved walking environments is the
public transport industry, as for most transit trips there is a walking component
at each end that is an integral part of the trip. Improved walkable environments
can greatly expand the catchments for public transport systems and hence
greatly increase the systems’ viability. When we start to see walking as an
integral part of the transit industry then it greatly extends its economic
sphere of influence (although the public transport operator rarely has any
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direct influence over the practical provision, upgrading or maintenance of
such walking access routes).

Tourism

Of growing importance to the economy in Australia, and similar national
economies, is the tourist industry. It is one area where the importance of
pleasant walking environments is sadly underestimated. We are aware of the
‘package’ tourists who are flown in and spend the bulk of their visit piling in
and out of a coach going from photo opportunity to duty-free shopping
opportunity to eating opportunity. Independent tourists, on the other hand,
tend to do more walking when on holiday than they would normally do at
home. Over and above this sightseeing and exploratory tourism, there is the
great potential of walking tourism where one of the prime purposes of the
trip is walking. This might feature the classic walks such as the Milford track
in New Zealand or the Cradle Mountain track in Tasmania, the Pennine Way
in the UK, the pilgrim routes of Europe or the Appalachian Trail in the USA.
There are countless opportunities in rural, wilderness or urban environments
offering rewarding walking experiences.

This industry involves both suppliers of products and professional services.
It can require the construction of actual facilities such as graded walking
tracks in wilderness areas and national parks, or the construction and running
of accommodation facilities and possibly the provision of connecting transport.
In many cases, however, it merely involves introducing the public to the
opportunities for walking, inspiring people to use the facilities already in
existence, planning the logistics of connections and interpreting the experience.
The process can involve something as simple as a single page leaflet produced
by a local Council to encourage people to utilise a local park, or it can
involve a highly professional team of guides and other staff planning and
supplying logistical support, catering and accommodation for a five day
wilderness trek. It requires, as with any kind of tourism, interesting and
attractive places that we want to explore and reasonable conditions under
which people can enjoy doing so. Good interpretation and some imagination
can transform some at first unpromising sites. Two that come to mind are the
‘underground’ or basement tours of old Seattle and the outstanding success
of walks over the arch of the Sydney Harbour Bridge.

As a growing market, walking can be an add-on, ‘value adding’ to existing
tourist activities but, as discussed earlier, it reaps most rewards when it can
displace vehicle trips. We derive maximum benefit when we can confidently
enjoy holiday and tourist destinations without travelling by car, or relying on
tour buses or coaches. Everyone else benefits too! The best resort and ‘get-
away’ environments assist the relaxation process by keeping vehicular traffic
to an absolute minimum.

One of the tests of a city’s public transport system is whether visitors can
work it out. How do you pay? Where does it go? Does it provide information
on and access to walks in the city and its outskirts? My first introduction to
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the concept of a city transport system as a tourist resource was through the
books describing countryside walks put out by London Transport.”® These
utilised its metro trains and buses to access starting and finishing points for
walks through the country around London and provided maps and interpretive
material for the area covered. It was a concept that was later utilised in
Sydney’ and variants are available in many other cities.

Pedestrian Planners

From devising pleasant and interesting walks utilising existing routes, it is a
small but significant step to evaluating pedestrian environments, making
recommendations for improvements and additions or planning entirely new
routes, environments and facilities. Examples of this are the Pedestrian Action
Plan that was undertaken on behalf of the City of Sydney in the early 1970s!°
and many similar pedestrian plans and strategies in various forms produced
since in a number of towns and cities. A few recent examples of ‘Pedestrian
Planning’ in New South Wales are the Pedestrian Access and Mobility Plans
(PAMPs) jointly funded by local Councils and the State Roads and Traffic
Authority.!!

These studies are generally undertaken by planning and urban design
firms, or by traffic planners and engineers but rarely if ever by a firm or sole
agent calling themselves ‘Pedestrian Planner’. The ‘iced tea’ (Intermodal
Surface Transportation Efficiency Act (ISTEA)) legislation and its successor
(the Transportation Equity Act for the twenty-first century (TEA-21)) in the
United States have nevertheless done much to create a body of professionals
in that country dedicated to pedestrian and (perhaps more so) bicycle issues
to the extent that they can support an Association of Pedestrian and Bicycle
Professionals with currently close to 400 members (see Chapter 32). This
collection of government officers, advocates, consultants, academics, planners,
engineers, architects and safety experts does not however constitute a profession
with an agreed body of knowledge and a regulated set of standards or entry
qualifications.

If we are to develop a profession of ‘pedestrian planning” which can
provide a balanced career path then we require an ‘industry’ with sustainable
funding. Such funding will obviously vary from city to city and country to
country. Despite a greater awareness of pedestrian issues in the community
and lip service on the part of politicians to the priority that should be afforded
pedestrians, the currently available funding is a sad reflection on the status
and importance of pedestrians, at least in the minds of those holding the
purse strings. In Australia, for example, funds allocated do not even seem to
have been maintained, let alone improved. As a result, either the time and
effort devoted to the projects is cut considerably, or the work is cross-subsidised
with more profitable projects. Otherwise one goes out of business. This is
hardly a recipe for a burgeoning profession!

The alternative is the adaptation of the current situation where a variety of
professionals make their contribution to the public and private environment,
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one consideration among many on their agenda being pedestrians. An
improvement on this would be some formalisation of the educational program
to ensure that a body of information on pedestrian planning and design is
taught to all the relevant professionals having a role in the public domain
design process. This then puts an onus on academics, with the help of active
professionals in the field, to develop curricula and promote at least the
foundations of an academic discipline.

12.6.4 Advocates

Without formal professional backing, pedestrians lack a champion when
resource and design decisions are made. In this environment the role of the
informed advocate organisation becomes critical. As noted earlier, however,
such advocacy groups as exist have few resources compared with lobby
groups for motorists and other road users. Even cyclist organisations, who
represent a much smaller constituency, tend to have more active memberships
and therefore more resources, both human and financial. A study undertaken
to ascertain whether there was a role for a pedestrian advocacy organisation
in Australia'? found that while almost all those interviewed agreed there was
a need for a body to speak for pedestrians, hardly any indicated that they
would join such a body. They noted that whereas cyclists actively identify
themselves as cyclists, pedestrians rarely identify themselves as pedestrians.
Even the longest established pedestrian advocacy body, The Pedestrians
Association founded in the UK in 1929, has now re-badged itself as ‘Living
Streets’. While this change may have a little to do with the unfortunate
‘mundane’ connotation of the word ‘pedestrian’, it nevertheless has more to
do with the recognition of the role of amenable, safe and convenient walking
conditions in the creation and maintenance of healthy, liveable, civilised and
economically successful street environments. Similar advocacy groups have
sprung up in Europe, North America and Australasia since, but few have yet
managed to set up and sustain a full-time staff capable of countering the
combined lobbying efforts of the roads, oil and vehicle manufacturing
industries.

Would it be any different if a major industry was co-opted, if a significant
corporate body and fledgling global industry found it had a vital economic
interest in improving the conditions for pedestrians and cyclists? Could this
be the partner, the champion, the catalyst for change we are looking for? As
we shall see, few advocates think so but maybe this ‘new kid on the block’
may stimulate some of the economic drivers we have been talking about.

12.7 The Segway

In 2001 the personal transportation device, the Segway, was released by the
inventor Dean Kamen in the United States.'> This is a gyroscopically-balanced,
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battery-powered device looking somewhat like an old hand operated lawnmower
but capable of conveying a standing individual at four times normal walking
speed for distances of up to 25 km. Since its launch (and the subsequent
enabling legislation pushed through the various US state and federal
legislatures), the Segway has come under fire from pedestrian advocates due
to its perceived threat to pedestrian safety when permitted to share pedestrian
routes and spaces. It is nevertheless worth commenting on here as a potential
phenomenon that could have an impact on the walking economy and may
serve to illustrate some of that economy’s dynamics.

It would appear from the hype surrounding its launch that the Segway has
considerable corporate support and backing in North America. If the hype
eventually translates into successful sales figures in both the domestic and
international market (with a penetration likely, in one commentator’s view, to
match that of the personal computer) then, at a currently predicted unit price
of US$ 3-4000, a huge industry with aspirations approaching that of the
motor industry is in prospect. If for the moment the optimistic predictions
for the Segway are taken seriously, then we are facing over time a major
economic force in its own right. How might that impact on the walking
economy?

While in favourable scenarios Segways can supplant many shorter car
trips, even its most optimistic supporter would not see it ever replacing the
private car. It nevertheless does have the advantage of significantly less
energy and pollution impacts. This makes it far more sustainable and, with
its inevitable technical offspring, far more likely to outlast the traditional
private car as a transport mode. All this does not ignore the possibility that
the Segway may be a passing fad and commercial flop like a number of
predecessors, but it demonstrates a perceived gap in the transport market
between walking and high performance cars. This is a niche currently occupied
by pedal cycles and to a minor but growing extent by toy, recreational
and mobility-aid devices such as skateboards, in-line skates and electric
scooters (of the type classified for use in pedestrian areas as motorised
wheelchairs).

The controversy surrounding the Segway has not been to do with the
merits of the device itself so much as the issue of where it can operate. A
vehicle is usually only one part of a transport system. Such a system usually
involves a track or roadbed, storage for the vehicles and all the infrastructure
and management systems for controlling, maintaining and fuelling the vehicles.
The main concern here is that in the absence of a more appropriate operating
environment or track, the Segway is being permitted to use routes and spaces
currently occupied by pedestrians.'*

As noted above, the hype that accompanied its launch included glowing
comparisons with personal computers and the use of the Internet. Just as
access to the Internet has, until relatively recently, relied on copper telephone
lines that already linked most of us, so it seems the Segway will initially rely
on existing pedestrian routes for access. Similarly, just as the inadequacies of
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the telephone infrastructure have become evident and other technological
solutions sought for access to cyberspace, so the weight of numbers of Segways
and similar devices will inevitably force other options to the fore.

One alternative is to use cycleways and cycle lanes as the basis for a
network of ‘slow-ways’ that would accommodate a whole category of vulnerable
wheeled vehicles including Segways and cycles but also ‘toy’ vehicles and
motorised scooters. A further option would be to permit such vehicles on the
general road system much as cycles are at the moment but, in recognition of
their inherent vulnerability, to calm traffic on these routes by reducing the
speed limit to, say, 40 kph.

In all of these options it will be in the economic interest of the Segway
Company, and of the individual Segway owners, for resources to be allocated
to provide safe and convenient riding conditions for the devices. It cannot
benefit their public relations, and hence sales, to have ongoing conflict and
collisions with pedestrians. If initially there are no realistic practical options
other than to share space with pedestrians, money will have to be spent
providing sufficient width on routes so that walkers and Segway riders can
pass each other safely. Greater attention will need to be paid to the initial
quality and maintenance of surface materials in order to accommodate the
growing range of small-wheeled devices, although the increasing sensitivity
to public liability insurance claims from pedestrians should in itself be sufficient
incentive.

Should the more desirable option of a comprehensive network of ‘slow-
ways’ be adopted, then the complex engineering, design and traffic management
challenges associated with the insertion of a further segregated mode will
have to be addressed. This should involve more than the simple line marking
operation some authorities have to date considered sufficient to accommodate
cyclists. A similar technical effort applied with considerable political dexterity
will be required if the shared roadway option is adopted. Whether some of
the necessary resources can come directly from Segway users through some
form of licensing or whether the growing constituency of Segway users will
provide sufficient political leverage for the use of general revenue remains to
be seen.

Despite the critics’ concern that Segway trips will simply replace trips on
foot by lazy walkers, a major objective and opportunity will be to replace
shorter car trips and therefore ultimately to claim space currently occupied
by both moving and parked vehicles. It would then be even more justifiable
to divert resources from cars to more sustainable modes. In this way the
Segway, at first seen as a threat to the walking economy, can be co-opted as
an ally and partner contributing to the upgrading of both pedestrian and
cycle facilities. There are potential benefits from the personal, community
and industry perspective but only time will tell whether we can realise that
potential — whether the self-interests of individuals and corporate entities
can indeed be aligned with the wider interests of the community.
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12.8 Conclusions

There will be an element of preaching to the converted in this chapter. For
those of us close to the issues, the merits of doing all we can to encourage
more walking, both as sole mode and in conjunction with public transport,
appear so obvious and the arguments we read in the literature so compelling.
We therefore find it perplexing and frustrating that little progress appears to
be made and that we, whether in developed or developing nations, whether
East, West, North or South, become more car dependent each year.

Currently the economic momentum is with the car and the global, multi-
or transnational players that propel and support its voracious appetite. Lest
we get into paranoid rantings about the ‘evil empire’, it should be pointed
out that we are willing conspirators. ‘“They’ would not be able to have their
way if we as a society were not willing, indeed eager, participants — hooked
on the drug of convenient mobility with its promise of power, status and even
sex. Some have attempted to make the comparison with smoking — powerful
forces pressing a product on a willing customer base, but one which is
progressively becoming more aware that the product is doing them and those
around them no good, yet reluctant to do much about it. Whether we can see
a similar downturn in car use to match the downturn in smoking in western
societies remains to be seen.

One way or another the true costs of car dependency and the benefits of
walking need far greater airing, but if we are to act on that knowledge we
need improved facilities created and maintained by professional well-informed
champions within a viable and sustainable industry with demonstrable economic
flow on to the rest of the economy.

New entrants to the personal transport market such as the Segway may
well eventually change the balance of economic interests in the battle for
scarce space in our towns and cities. New champions may emerge from
unlikely directions.

In responding to such new technologies we must be alert to the potential
“fatal flaw’ in the detail, and also to the wider picture — how we use technologies
to interact with each other and to exchange goods and information and how,
in turn, our towns and cities over time respond and adapt to that technology.
Various technologies, from the wheel to the latest devices such as the Segway,
have been used to compensate for the limitations of walking but have never
managed to fully supplant it. We ignore the economic significance of walking
at our peril.
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Planning for cycling supports
road safety

Roelof Wittink, I-ce Interface for Cycling Expertise,
The Netherlands

13.1 Introduction

Safety and mobility of cycling are strongly related to each other. Cities and
countries that show an increase in the level of cycling, also show a decrease
in accidents with fatal or serious injuries. This is partly due to the fact that
where cyclists have more presence on the road, other road users increase
their vigilance, expectation and anticipation of cyclists. However, more safety
can be gained by planning facilities for cycling.

Contrary to the perception that more cycling will result in more traffic
deaths, the view is that road safety will increase as a result of bicycle planning.
Measures to restore the balance between the interest of motorised and non-
motorised traffic not only improve the safety of cycling and walking, but
also the safety of motorised modes. An integrated planning system for different
modes fits perfectly well with modern road safety policies that focus on the
prevention of risk. Proper planning for cycling and walking is a catalyst for
road safety.

13.2 More cycling mobility; more cycling safety

More cycling mobility leads to a lower risk of being killed per km cycled.
The risk of being killed per km of cycling per country is inversely proportional
to the level of bicycle use, according to a comparison in the WALCYING-
study between Great Britain, Italy, Austria, Norway, Switzerland, Finland,
Germany, Sweden, Denmark and The Netherlands.! Table 13.1 illustrates
this. One of the reasons for this is that ‘rare events are dangerous’. Figure



Planning for cycling supports road safety 173

Table 13.1 Bicycle mileage per person per day, and killed cyclists per 100 million km
in ten countries

Countr Cycling kilometres Killed cyclists per

Y per person per day 100 million kilometres
Great Britain 0.1 6.0
Italy 0.2 11.0
Austria 0.4 6.8
Norway 0.4 3.0
Switzerland 0.5 3.7
Finland 0.7 5.0
Germany 0.8 3.6
Sweden 0.9 1.8
Denmark 1.7 2.3
The Netherlands 3.0 1.6
Source: WALCYING (1998).!
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13.1 confirms this relation, comparing the number of bicycle km per person
per day in 47 Danish towns with the number of injured cyclists per million-
bicycle km travelled.?

Data from different countries show that an increase in cycling use and an
increase in the safety of cycling also go together very well. For example, the
final report of the Dutch Bicycle Master Plan® concludes that in 1998 the
number of fatalities among cyclists was 54 % lower than in 1980 in spite of
the increase in both car use and bicycle use. The increase of car kilometres
was about 50 % and the increase of cycling kilometres about 30 %. The share
of cycling of all trips was 28 % and has scarcely changed over the period. In
Germany the total number of cyclist fatalities fell by 66 % between 1975 and
1998 while the share of cycling in transport increased substantially from
about eight per cent to 12 % of all trips.* In the city of York in the UK 15
cyclists were killed or seriously injured between 1996 and 1998 compared to
38 between 1991 and 1993, while cycling levels rose from 15 to 18 %.°

How can we explain this positive trend in cycling fatalities, while the risk
of being killed on a bicycle is higher than in a car, as road safety statistics
show? Is there a general road safety trend that results in less cyclists being
killed, and what has more cycling to do with this positive road safety
development? For a better understanding, we have to go back to the period
of a high growth of motorisation at the expense of cycling use.

13.3 Control of car traffic

13.3.1 A reconsideration of motorisation
All over the world a rapid growth in motorisation has led to planning policies
that make cycling and walking more difficult and unattractive. This has
continued to the point where motorisation asks too much from society. In
western Europe the trend to give full priority to cars started in the 1950s and
changed in the early 1970s. In this period the consequences of growing car
use for city planning and the huge costs required to invest in all the facilities
that cars would need became obvious for the first time. It was estimated in
The Netherlands that 15-22 billion Dutch florins (7-10 billion euros) would
be needed from 1972 to 2000 to make room for the ongoing growth in
motorisation. This calculation had a disastrous political impact as these
consequences were political unacceptable.® In the 1960s city planners were
still prepared to fill in historic canals and to build broad corridors and ring
roads in inner cities.” Most of the plans could have been prevented in the
1970s and indeed much restructuring of inner cities to make more room for
car traffic is regretted now. The start of a policy to control car growth was
strengthened by the first oil crises and the first report by the ‘Club of Rome”’,
warning us about the limits of the supply of natural resources and the
consequences of our growing wealth for the environment.

In the 1960s there was no planning for cycling in The Netherlands. On the
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contrary, the view of planners was that cyclists would disappear in the coming
decades. The OECD report on vulnerable road users presents a clear statement
on the traffic policy in motorised countries in this period.

From the 1960s roads were built to accommodate growing car traffic with
often disastrous effects to vulnerable road users and residents of built-up
areas. Moreover, the expansion of urban areas led to increasing travel distances
from home to work, disqualifying walking and cycling as means of performing
a large part of everyday trips.®

13.3.2 Road safety in relation to motorisation
What happened to road safety and cycling use in The Netherlands before and
after the reconsideration of motorisation?

e The use of the bicycle reached its highest level in 1960. The amount of
cycling kilometres thereafter dropped by almost 40 % until 1977.
Nevertheless, the number of cyclists being killed per year sharply increased
from 1960 onwards, in line with the overall road safety trend. The yearly
total of people killed in traffic reached its peak in 1972, when it was
three times more than in 1950.

e 1972 onward marked the start of the reconsideration of motorisation; the
total of road fatalities started to decrease and in 2002 the total of fatal
injuries in traffic was almost the same as in 1950. Cycling shared in this
success story after 1977 when the number of cycling km per year rose
from less than 10 billion km to 13.5 billion km.

Figures 13.2 and 13.3 present the numbers of fatalities of cyclists and all
road users respectively, per year in The Netherlands.” Figure 13.4 presents
the trend in the use of different modes of transport.” In 1976 the Dutch
Government introduced two financial sources to support local cycling policies.
One arrangement offered a subsidy of 80 % of the costs for urban cycling
facilities; the other a subsidy of 50 % of the costs for cycling facilities along
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minor (secondary and tertiary) rural roads. Between 1978 and 1988 the
length of cycle tracks increased by 73 % to 16 000 kilometres, while the total
length of all roads increased by 11 % to 101 000 kilometres and the length
of freeways by 19 % to 21 000 kilometres.” From 1990 to 1997 the Dutch
Bicycle Master Plan was executed, to promote the use of the bicycle and at
the same time increase its safety and attractiveness. However, the positive
trend for safe cycling had already started before measures for cycling provisions
were taken.

13.3.3 Explanations

A single focus on motorisation correlates with an increase in road safety
fatalities, whereas control of the growth in car use correlates with a decrease
in road safety fatalities. There are two explanations for this:

1. Road safety scientists emphasise that the risk of being killed per kilometre
decreases steadily. This is a result of measures being taken, more experience
in policy development and also more experience by road users. As long
as motorisation grows rapidly, the absolute numbers of fatally injured
road users may still increase, as a lower risk cannot compensate fully for
the growth in motorised traffic. However, as soon as the growth of car
use is reduced, the traffic system (i.e., road users, policy-makers and
designers) manages to decrease the total amount of road fatalities.

2. Transport and traffic policy changed radically in the early 1970s. Control
of car use and promotion of public transport reached the national political
agenda. Walking and cycling were subsequently valued more positively,
car drivers had to adapt their behaviour in residential areas and traffic
calming has spread. The planning and design of the roads changed to an
orientation towards a mix of traffic modes. Policy started to include
different modes of transport, motorised and non-motorised, in the planning
system. It was not then very balanced, but at least the sole focus on the
needs of cars disappeared.
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Fig. 13.4 Development of the use of different modes of transport in The Netherlands per
passenger km from 1950 to 1997. Source: Albert de la Bruhéze and Veraart (1999).”

The second explanation is not contradictory to the first but an addition that
in general is being overlooked by the road safety sector. Road safety experts
show that the risk of being killed per kilometre cycling is several times
higher than for car drivers. They are right, but to a much smaller extent than
claimed. Their calculations are not at all sophisticated because they compare
all km by cars with all km on bicycles, while they have to focus on the short
car trips that can be replaced by the bicycle and they have to include the risk
exposed to other road users. Table 13.2 shows how this method results in a
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Table 13.2 Risk of a fatal accident per billion kilometres travelled in The Netherlands
by car or bike for different age categories. The calculation of the risk of car driving
excludes all kilometres on freeways as these roads are not comparable, and includes the
risk road users present to other road users

Age group Car drivers Cyclists
12—14 years - 16.8
15-17 years - 18.2
18-24 years 33.5 7.7
25-29 years 17.0 8.2
30-39 years 9.7 7.0
40-49 years 9.7 9.2
50-59 years 5.9 17.2
60—64 years 10.4 32.1
> 64 39.9 79.1
Average 20.8 21.0

Source: EU (1999).'

risk comparison for The Netherlands.'? Interesting to see is the segmentation
by age. We have to take into account that in other countries the risk of
cycling will be higher than in The Netherlands. In general, the road safety
experts are right in saying that the risk of being killed on the bicycle is higher
than in the car although the differences are much smaller when the calculations
are more precise.

A change from car driving to cycling may lead to fewer cyclists being
killed, as the data show. This has to do with overall road safety developments
and these developments cannot be isolated from another way of planning
that integrates the needs of pedestrians and cyclists in traffic and transport.
This other way of planning can only be developed as a consequence of a
policy to promote cycling and walking. The promotion of cycling and walking
may therefore be an important element in improving road safety.

13.4 Balancing the needs of motorised traffic and
non-motorised traffic

Previous traffic and transport policies have put most of the burden of avoiding
serious accidents between motorised and non-motorised traffic on cyclists
and pedestrians. In present policy, two approaches regarding the safety of
cycling can be distinguished. One is to combine the promotion of cycling use
with specific safety measures for cycling. These measures may still to a great
extent make cyclists responsible for their own safety. Bicycle helmets are an
example of this approach. However, the road safety problems of cyclists and
road safety problems in general are mainly to do with the risk exposed by
motorised traffic. The second approach is to control motorised traffic and to
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let it flow on a selected number of routes and restrict its behaviour on roads
with a shared use of motorised and non-motorised modes.

In order to find a better balance between the interests of non-motorised
and motorised traffic, the European Union commissioned a study to develop
non-restrictive road safety measures for vulnerable road users. The aim was
to study the impact of measures that promote the safety and mobility of
vulnerable road users together and to recommend a package of road safety
measures with priority on these non-restrictive measures. The research was
co-ordinated by the Dutch Road Safety Research Institute (SWOV) and the
study was called (PROMISING).!! The findings of PROMISING are based
on two approaches:

1. New visions on road safety, to create conditions for prevention of serious
risk;

2. Analysis of the special needs of different modes of transport for mobility
and safety.

13.4.1 New visions on road safety

New visions on road safety are, for example, the Dutch concept of Sustainable
Safe Traffic and the Swedish Vision Zero concept. Both concepts compose
far-reaching targets while both countries already belong to the top five countries
with the highest road safety standards in relation to traffic exposure. The
long-term goal of Vision Zero is a situation with no fatalities or serious
injuries in road traffic.

The concepts make tangible progress through their prevention approach
compared to the curative approach that is based on accident analysis. Prevention
of accidents is possible by a focus on the cause of safety problems. In both
concepts a key element is to design a road structure that is adapted to the
limitations of human capacity. Streets and roads have a specific function and
the design of the roads is adapted to this function so that improper use is
prevented. The new road safety concepts distinguish three road categories
according to their function to let traffic flow or distribute or to find access
to destinations. Desirable behaviour will be evoked by a design in which
potential conflicts fall within the expectations of the users. The design makes
clear what behaviour is appropriate, which results in predictable behaviour.
Speed and observation opportunities are the two key elements to keep behaviour
under control.

Recommendations have been formulated about the planning and design of
the road network. They explain, for example, how the features of the road
categories for cars and those for cycling interact. The working group that
formulated these recommendations in The Netherlands was composed of
representatives from central and local government, user organisations like
the cyclist union ‘Fietsersbond’ and experts from agencies and research
institutes. This is a standard procedure in The Netherlands for developing
criteria and guidelines for the road network, co-ordinated by the organisation
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CROW, which, for example, published the manual Sign Up for the Bike'* and
amanual on bicycle parking.'® The expertise within governments, user groups
and expertise centres complement each other. The working group may go in-
depth to clarify requirements and to find solutions for different kinds of
problem. The result is a rather high level of acceptance of the results and
commitment to implementation.

13.4.2 Integrated network of routes for pedestrians and cyclists
The focus on the needs of pedestrians and cyclists leads to the provision of
an integrated network for direct connections. Both modes need their own
network, given the fact that the great majority of walking trips are less than
one km (or at least less than two km) while the range of cycling for most
daily trips is easily four times as high as walking.

The five criteria below are the main requirements for bikeway design'?
and aim to offer cyclists the best possible facilities:

e coherence (the cycling infrastructure forms a coherent unit and links
with all departure points and destinations of cyclists);

e directness (the cycling infrastructure continually offers the cyclist as
direct a route as possible (so detours are kept to a minimum);

e attractiveness (the cycling infrastructure is designed and fitted in the
surroundings in such a way that cycling is attractive);

e safety (the cycling infrastructure guarantees the road safety of cyclists
and other road-users);

e comfort (the cycling infrastructure provides a smooth surface, allows
manoeuvrability and limits the need to come to a standstill).

These criteria can be implemented in relation to the local situation. A perfect
situation does not exist; the process of making cycling efficient, safe and
attractive will be of a long-term nature. However, these five criteria are the
best guidelines for planning and design, at strategic, tactical and operational
levels.

Parts of the cycling network may correspond with the main routes for cars
but overlap is minor. Different networks for different modes of transport
have their own requirements. The best solutions for the different modes have
to be combined with appropriate compromises in planning and design. The
PROMISING report regarding cycling presents a safe non-restrictive pedestrian
and cycle network as well as principles and measures for regulations, vehicle
requirements and education. Many measures are presented to illustrate the
approach.'*

13.4.3 Recommendations for the safe design of roads
In the framework of the Dutch Sustainable Road Safety System,
recommendations have been developed for a safe design of the road network,
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according to the three functional categories for flow of traffic, distribution of
traffic and access to destinations. The different demands of different modes
of transport have been integrated, and are discussed here, first for urban
roads (considering the network for cars and cycles, and solutions for crossings)
and then for rural roads outside urban areas.

The road network for cars

e Roads with a flow function for cars need to accommodate relatively high
speeds. To prevent accidents while allowing for high speed, predictable
behaviour is very much required. Because of the vulnerability of cyclists
and pedestrians in relation to speeding, motorised traffic should be
completely segregated from non-motorised traffic. These roads are not
often present in urban areas.

e In areas where people live or for other reasons stay for long periods, the
roads with an access function for cars dominate. The vast majority of
urban roads in The Netherlands are going to be designed for just that
purpose and have a speed limit of 30 kph. To ensure safety, streets must
be designed in a way to focus attention on the surroundings in order to
take care of other road users and search for destinations. What must be
removed is every design detail that caters for a flow function for traffic.

e Roads with a distribution function mark the transition between the two
other categories.

e A limited number of roads should free most of the urban areas from
through-traffic. These roads will have a speed limit of 50 kph (or, for
very few, 70 kph).

There are different methods of concentrating motorised traffic in built-up
areas on a small number of roads. Figure 13.5 compares three methods of
distributing traffic. The grid structure has no aim to concentrate and has the
worst record of road safety. The organic structure contains culs-de-sac. It is
the best for road safety, but not a good compromise with accessibility as it
provokes more kilometres of travel. The mixed structure combines safety
and accessibility very well. A division of the whole urban area in such
sectors that prevent through-traffic strengthens the concentration of car traffic
on roads with a distribution function. This supports road safety. By allowing

Grid Organic Mixed

Fig. 13.5 Three structures for the road network in residential areas: grid, organic and
mixed. Source: CROW (2000).'3
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cyclists to traverse the sector boundaries, the competitiveness of cycling
compared to car driving is increased, which leads to a perfect combination of
promoting cycling mobility and road safety.

The road network for cycling
The network of main routes for cycling may traverse residential areas and
other parts may be situated alongside roads, which have a connection function
for cars, where segregated bicycle tracks or lanes are provided. Bicycle
tracks will have a width of between 2 and 2.5 metres. Lanes are permitted
when car volumes are below 6000 vehicles per day. Lanes will have a minimum
width of 1.5 metres. At every crossing the right of way is arranged by signs
and markings. Cyclists on segregated tracks share the right of way with cars.
The speed limits in residential areas allow cyclists to mix with cars, sharing
the same space. In general there are no arrangements on right of way, meaning
that traffic coming from the right has the right of way. However, cyclists on
main cycling routes receive right of way over all crossing traffic. Figure 13.6
shows a crossing between a solitary cycle main route and another road in a
residential area.

Crossings

Cyclists and pedestrians can cross roads with a connection function for cars
only at a limited number of locations. Crossing cyclists and pedestrians are
provided with a refuge in the middle of the road. Where long detours may
occur, bicycle tracks allow use in both directions. At crossings between roads
with a connection function for cars, two options are available for safety:
traffic lights and roundabouts, of which the latter is safer. The recommendation
is to provide for segregated bicycle tracks: the cyclists who continue to ride
on the roundabout have right of way over cars leaving the roundabout. On
roads with an access function for cars it must be possible to cross everywhere.

3
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Fig. 13.6 Crossing between a solitary cycling main route and another road in a residential
area. Source: CROW (2000).13
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At certain places crossing might be facilitated by, for example, a raised
crossing, in order to help vulnerable groups such as children, elderly and
handicapped people.

Outside urban areas

Outside urban areas, main cycling routes will be sparser than they are inside
urban areas. Cycling routes alongside roads with a flow function for cars will
not exist and cycling routes alongside roads with a connection function for
cars will be segregated from motorised traffic. On rural roads that have an
access function for cars, the different modes will, in general, share the road,
but in cases of relatively high car volumes or roads that have a flow function
for cycling, segregated cycling tracks or cycle lanes will be provided. Crossings
with roads that have a flow function for cars will be grade-separated. At
crossings of routes with an access or connection function, measures will be
taken to limit speed, whilst crossings of routes with a distribution function
for cars might be at a different level or provided with traffic lights. Where
roads with an access function cross, the right of way will be arranged according
to the location, and at a crossing between a road with an access function for
cars and a main cycling route, the cycling route may have right of way.'’

13.4.4 Examples of design that integrate the needs of

cyclists and car drivers

Below are three examples of design that illustrate how an alternative design
of infrastructure measures can maintain the safety and efficiency of cyclists,
and ask car drivers to act respectful to non-motorised modes. It turns out that
these measures have a significant positive impact on the road safety of cars
as well.

Roundabouts

Roundabouts have proven to be an excellent measure for road safety in The
Netherlands. The reconstruction of crossings as roundabouts that started in
the 1990s has resulted in a decrease of about 70 % of serious accidents. The
Dutch roundabouts improve road safety for cycling much better than those
with a longer history in the UK and Ireland. The reasons for this are that
Dutch roundabouts control the speed of cars much better and they are also
better at confronting drivers that leave the roundabout with cyclists and
pedestrians at the roundabout, see Fig. 13.7. The number of serious accidents
between cars has also dropped by 70 %.

Advanced stop lines

Another measure that has proven to favour road safety is advanced stop lines
for cyclists. Cyclists are allowed to take up a position in front of the cars and
to cross before cars can do so. Car drivers can observe them much better and
the efficiency of cycling improves dramatically, delaying cars for only a few
seconds.
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Fig. 13.7 Dutch design of roundabout. The outer circle is a lane for cyclists, who have
right of way over cars leaving the roundabout. The inner circle is not for traffic use.
Source: CROW (2000)."

Speed reduction

Speed reduction has proven to be a very effective measure for road safety. It
allows car drivers to anticipate cyclists and pedestrians much better and
makes them much more inclined to provide the right of way for them. An
important measure to reduce speed is to narrow lanes and, of course, this
combines very well with the implementation of cycle tracks and cycle lanes.

13.5 Costs and benefits

Measures to facilitate efficient and safe cycling have a very high cost—
benefit ratio. In the EU PROMISING study, cost—benefit calculations were
made for single measures. Apart from the investment to implement a measure,
only costs and benefits regarding accidents and travel time were included.'®
The benefits exceeded the costs by many times in the majority of cases. For
example, for area-wide speed reduction measures in residential areas, the
benefits exceeded the costs by a ratio of 1:10. For bicycle lanes it was also
1:10, whilst for advanced stop lines for cycles at junctions it was 1:12 and for
roundabouts 1:8.

13.6 Developing countries

There is a growing interest in planning for cycling in motorised countries.
National cycling strategies have been adopted in the UK, Finland, Slovenia
and Germany. Even in the USA the investments in cycling are growing fast.
The bicycle has been rediscovered.
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13.6.1 Cycling ignored
In developing countries, however, a sole focus on planning for cars is still the
most common policy practice, with the same disastrous effects for road
safety as in western Europe in the 1950s and 1960s. Cycling is treated as ‘a
safety hazard and a menace in worsening traffic congestion. City planners
commonly refer to the intensifying competition over street space as the
“bicycle problem”, suggesting that the bicycle disrupts the car driver’s right
to the road’.!” The policy of the Chinese city of Guangzhou has been moving
from encouragement of non-motorised transport to restrictions, reducing the
share of cycling from 34 % in 1991 to 20 % in 1998. Most intersections in
the city have not been designed to handle conflicts between large numbers of
bicycles and motor vehicles. The upgrading of city centre routes to primary
road status where bicyclists are either not allowed or face increasingly unsafe
conditions, severed established bicycle routes. Also, pedestrians have to travel
significant distances out of their way as a result of the upgrading of urban
roads and the development of new infrastructure. Cyclists crossing major
arterials are now forced to share inconvenient overpasses with pedestrians.
Safety has deteriorated.'®

Mohan and Tiwari'® analysed several transport planning programmes in
Asia. The demand for more ring roads, express ways, wider roads and grade-
separated junctions had dramatic effects on the conditions for alternatives
like walking and cycling. Still the traffic management problems continue.
The authors conclude that transport will operate in sub-optimal conditions if
the infrastructure design does not meet the requirements of all modes.

The World Bank has acknowledged the need to break with the past:

An explicit strategy for non-motorised transport is necessary to redress
a historic vicious policy circle which has biased urban transport policy
unduly in favour of sacrificing the interests of pedestrians and cyclists
to those of users of motor vehicles. As a consequence non-motorised
transport becomes less safe, less convenient and less attractive, making
the forecast decline of non-motorised transport a self fulfilling
prophesy.?”

13.6.2 Dramatic safety prospects

The road safety prospects for the developing countries are dramatic. For
2000, the estimated world total of road traffic deaths was 1.2 million. For
2020 these totals are predicted to increase to more than 1.8 million deaths.
These increases will occur largely in lower-middle and low-income countries,
as a result of motorisation. However, measures to change this increase to a
decrease are well known. The most important measure is road (re) constructions.
Annual investments of 0.25 % of the GNP on road safety measures have a
potential saving of 80-90 % of the road traffic fatalities. Most important are
speed reductions to 30 km/h in residential areas and the reduction of differences
in speed, direction and mass between nearby road users. Traffic calming
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measures, pedestrian sidewalks and separated cycle lanes are key elements
in this approach. The lower-middle and low-income countries should not
repeat the error of widening urban roads for through-traffic, as initially was
the case in high-income countries, where they have been narrowed in the last
decades.?!

13.7 Conclusions

The integration of cycling and walking in our traffic and transport system
requires a change in the planning and design of our roads. It is simply a
matter of giving consideration to the needs of different modes of transport
instead of giving all priority to motorised traffic. The different needs have to
be compromised. However, it is crucial to promote the fact that measures
that integrate non-motorised modes on our roads also have a huge positive
impact on the motorised modes.

A good mix of motorised and non-motorised modes of transport brings
the traffic system onto a more human scale. This fits very well with the
modern road safety approaches that aim to minimise the risk of serious
accidents. A key element in these modern approaches is the prevention of
risk by giving due consideration to the limited abilities of human beings,
meaning that conflicts between road users with huge differences in mass and
speed should be made technically impossible. When people have to share the
same road using different modes, the traffic environment should be forgiving
to mistakes that people will make. The traffic system should also allow
children and elderly people to meet their mobility needs. It should allow
pedestrians and cyclists to enjoy the pleasure of being outside and on their
way. The different tasks we need to perform as road users should never
become too complex. The traffic environment should enable all road users —
with their huge differences in skills and experiences — to behave predictably
and respectfully to each other. The consequences for the road network are a
categorisation that accommodates the efficient flow of different modes to a
certain extent and protects our urban areas from domination by motorised
traffic. The vast majority of the whole road network has a low speed limit
and is adapted to facilitate cycling and walking in a safe way. A residential
function is returned to these roads.

A policy towards a sustainable traffic and transport system is traditionally
based on the demand to protect the environment, to increase health and to
create an attractive city climate.

The promotion of cycling fits very well with these aims. Safety is often
presented as a conflicting aim with cycling mobility since the risk of being
killed as car driver is lower than the risk of being killed as a cyclist. However,
for an analysis of the effects of more cycling use on road safety, comparing
these risks is not a relevant exercise, it is a static approach. The risk differences
will always remain, while a promotion policy for cycling may result in a
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significant positive change in road safety. We have to look at the dynamics
that may be brought about. A significant increase in cycling will only occur
when the safety needs of cyclists are catered for. This must be effected by
good planning and design and this will bring the road safety problems of all
road users down. It may not be primarily the cycling facilities to segregate
cycling from other modes on the road that will increase the safety of cycling,
but the integration of cycling in the overall design. Cycling is therefore a
catalyst for a very successful road safety policy.
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Walking and its relationship to
public transport

Carmen Hass-Klau, Environmental and Transport Planning, UK

14.1 Introduction

Walking has always been a fringe subject in transport planning and transport
engineering. This is surprising because more people walk than use any other
form of transport. It has hardly ever been a decisive part of land-use planning
either, which again is odd because when designing residential and shopping
areas, walking between and within them is a crucial part of everyday life.
There have been some exceptions, for instance, the Radburn street layout
developed in the 1920s in the US. This residential housing layout was based
on an independent footpath network (Hass-Klau et al., 1990: 103—7). The
concept has until recently rarely been taken up, and if so only in isolated and
small housing units.

In most city engineering departments, and in the practice of many transport
surveys, ‘walking-and-cycling’ is treated as a single mode (called ‘slow’),
which leads to an impoverished understanding of both, because it conceals
their unique and quite different characteristics. Imagine what practical policies
could develop if we defined a single mode called ‘high-speed, trains and
shipping’: nobody in their right mind would treat them as if they had the
same characteristics. Yet this is exactly what some traffic engineers are doing
when aggregating walking and cycling. It leads to bad statistics and evidence,
and superficial thinking, such as the illusion that a few improvements for
pedestrians, for instance, wider pavements, will increase the willingness to
walk and may even increase the modal split in walking. This is not the case.
Walking and pedestrian behaviour are complex issues. We are a long way
from understanding them, and we will never do so until they are accorded the
same professional respect as is paid to motoring or public transport use.
Even then, we will never really understand these modes properly unless we
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include an understanding of the contribution of walking as a stage, short or
long, in virtually all other journeys.

In general it is true that the overall statistics on walking do not provide the
whole picture, and may not even be correct. We know that walking is always
underestimated in travel surveys, and the counting techniques are not very
accurate, but we are not certain that the degree of underestimation has even
remained stable over time. We have in most cities no walking time series to
enable us to compare the success and failure of transport policies. There is
also a lack of statistics on linked trips in general. Only French and Spanish
public transport statistics show the distinction between ‘voyage’ (single trip)
and ‘déplacement’ (origin and destination of a trip) but that does not help us
with walking as a linked trip. It is also impossible (or very difficult) to
measure those walking trips which have not been made because of fear of
accidents and assaults.

Hardly anybody ever considers the relationship between public transport
and walking, especially the issue of whether different types of transport
modes have an effect on the level of walking either as a linked trip or as a
mode in its own right. This will be the main topic of this chapter and is
discussed below. However, let us first consider what is known about walking.

14.2 Decline in walking — at best compensated for by
cycling

There is no doubt that overall walking has declined not only in the United
States, Canada and Australia but also in Europe. For instance, in Britain
there has been a 19 % decline in the total number of journeys per person on
foot since 1975/76. The decline in walking distance is even sharper and has
been reduced by 26 %, from an average of 255 miles per person in 1975/6 to
189 miles in 1999/2001. In comparison, car/van driver journeys (trips per
person per year) increased during the same period by 55 % and the average
distance travelled increased by 83 % (Department for Transport, 2002: 13).

A similar development can be seen in Germany where 36 % of all trips
were carried out on foot in 1976. Only 13 years later (1989) this had declined
to 26 % (Monheim, 1995). It can be assumed that walking has declined even
further since then, as is the case in most countries. Interestingly enough the
average walking distance per journey has stayed the same and is very similar
in different countries, being 0.6 miles in 1975 and 1999/2001 in Britain
(Department for Transport, 2002: 13). Walking as a main mode has even
declined in those cities that introduced large pedestrian and traffic calmed
areas decades ago, because the transport policy in the rest of these cities —
constituting the majority of the area and, thus, the travel — has remained
primarily car-orientated. It seems that this has outweighed traffic restraint in
the centre, and the major impact in the centre is diluted when we look at the
overall modal split for the city as a whole.
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Table 14.1 Modal split (%) in the city of Freiburg (Germany) since 1982

Mode 1982 1989 1992 1998
Walking 35 22 21 21
Cycling 15 18 19 19
Public Transport 11 16 18 21
Car 39 44 42 39

Source: Socialdata (1998), quoted in Hass-Klau and Crampton (2002: 39).

Interesting are those European cities where the decline in walking has
been compensated for by other sustainable modes. In Munich, walking declined
from 31 % to 23 % between 1976 and 1995 but car trips also declined by
6 % during the same time period. There has been a parallel increase in
cycling and public transport. The figures for Miinster indicate a similar
trend. According to modal split calculations of 1984, 79 % of the inhabitants
of Miinster used public transport, 25 % walked, 29 % cycled and 39 % were
car users. By 1996, walking had declined by three per cent and cycling and
public transport had each increased by three per cent, whereas car use had
declined by two per cent (Hass-Klau et al., 1998: 13—14). Well known too is
the small city of Freiburg, which shows that with a consistent environmentally-
friendly transport policy, it is possible to reduce car use and increase public
transport and cycling within Freiburg. As can be seen from Table 14.1,
walking is the only mode that has declined since 1982. However, as public
transport trips — mainly light rail in this case — increased, so have the walking
linked trips (but again there is no statistical evidence to support this).

14.3 Factors that influence walking

14.3.1 Density
Although walking data are always weaker than vehicle data, when they exist
they always give a rich picture of high variation between areas. The Birmingham
Travel Survey of 1994 showed that the modal share of walking varied according
to whether the people surveyed lived in inner or outer wards. Amsterdam
data highlight the variations in walking to shops within the city. For instance,
43 % of residents living in the historic part of Amsterdam walked (39 % used
a bicycle) when carrying out shopping. In the inner city areas, this increased
slightly to 45 % (with 29 % cycling). However, in the housing quarters built
between 1900 and 1940, the walking percentage for shopping dropped to
21 % and in the modern housing estates to just 11 % (Amsterdam Jaarboek,
1995).

These examples also imply that there is a relationship between population
density and walking. People living in densely populated areas are much more
reliant on walking than households residing in the suburban or rural regions.
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This may be one of the reasons why many Spanish cities still have a relatively
high percentage of walking, which is often more than 50 % of the modal
split. Spanish cities (and many Italian cities) still have very high population
densities in the central parts of the city in comparison to most German,
Scandinavian or British cities, which are much less dense. North American
urban areas have even lower population densities. Daor and Goodwin (1976)
found that in London substantially more walking was carried out in the
densest areas, and this seemed to apply both to the number of walking trips,
and also to walking access for public transport journeys (which themselves
were higher in the denser areas because the public transport services were
better and the car ownership lower). Hillman and Whalley (1979) found that
up to two-thirds of all shopping and educational trips in the most densely
populated areas took place on foot. We also know that the location of shops
in either a town or neighbourhood centre does tend to affect the level of
walking. In Britain, roughly 95 % of all shopping trips to neighbourhood
centres are made on foot, compared to 20 % to town centres (Hass-Klau et
al, 1998: 3).

14.3.2 Size

The Environmental and Transport Planning (ETP) study of 20 cities (Hass-
Klau et al., 1999) shows a high level of walking to the town centre, especially
in small cities, by residents. The population size of the sample cities varied
between 22 000 and 1 300 000, with 10 cities having under or around
100 000 inhabitants. In 6 out of these 10 smaller cities more than 50 % of the
residents walked to the city centres. In addition, in 2 cities, the proportion of
cycling was relatively high and the walking—cycling total came to over 50 %.
An exception in town size was Brighton (155 000 inhabitants) where more
than 50 % of the users of the city centre still walked there. Brighton has one
of the highest population densities, and, by European standards, one of the
lowest car ownership levels (341 cars per 1000 population compared to 652
in the Italian city Como in 1990/91).

14.3.3 Car ownership

In 1998 a statistical analysis was carried out, which revealed that the high
levels of walking in London boroughs could be explained by high population
density and low car ownership levels. However, because of the close connection
between density and car ownership, it was not possible to distinguish the
relative importance of these two factors: we know they are important in
combination, but we do not know their impact separately, from such cross-
section surveys (Hass-Klau et al., 1998). Over time, car ownership tends to
change more swiftly than population density, so it may be that slow changes
in density cause (with other factors) faster changes in car ownership, and this
will then have the most immediate effect on walking. In the longer run, car
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ownership becomes one of the mechanisms by which density changes affect
walking. If this hypothesis is true, developments such as increased central
and inner area housing densities may bring about both lower car ownership
and more walking, by both direct and indirect processes.

The results from an earlier European study are quite different, in that we
found that the highest car ownership levels were not related to a lower modal
split in walking. In fact, the Italian cities with a very high car ownership also
had a very high modal split in walking to the town centres. This may have an
important bearing on the discussion about density, as it is another example
where it is not true to say that there is an inevitable and simple rule that high
incomes lead to higher car ownership and hence less walking. The British
National Travel Survey shows this ambiguity as well. When studying the
distance travelled per person per year one can see that although the households
with the lowest incomes do indeed walk the longest distances (212 miles),
the second longest distances are walked by the richest households (Department
for Transport, 2002: 33). All this implies that, depending on the urban context,
a number of quite different results may follow from increasing income: the
classic model of low density, high car ownership, little walking is well
established, but there may also be models of high density, high car ownership
and high walking, or even high density, low car ownership, high walking.

After having established some interesting relationships, let us concentrate
on the main topic of this chapter: the relationship between walking and
public transport. This is not a single relationship. One important distinction
is between walking as a mode of transport in its own right, and walking as a
stage in a journey of which a part — probably the longest part by distance, but
not necessarily by time — is by bus or train. Both may be affected by public
transport provision, in simple and complex ways.

14.4 Decline in walking — as a mode on its own —
because of good public transport

If the public transport network is dense, cheap and has a good penetration
into residential areas, this could mean that walking as a separate mode is low.
We have some statistical evidence (admittedly, not many examples), which
suggests that when the modal split of public transport increases, walking
declines. In these cases a simple explanation would be that public transport
is actually competing with walking, though this cannot be the whole story as
there is little evidence that it is the same trips that are being diverted from
walking to public transport. Overall, it is more likely that the two trends do
not represent a modal shift of the same trips, but rather a changing pattern of
trips. And even if it is true that some walking trips are replaced by public
transport we still do not know anything about linked trips.

A public transport network with the same characteristics as the above
(high density and good penetration) will generate two walking trips for every
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public transport trip. The walking trips will be shorter if the public transport
network is dense but the amount of walking will be higher if public transport
is attractive and used more frequently. So one can see that in this example
there is a three-way relationship between public transport and walking:

a reduction in walking as a mode on its own;
an increase in walking trips because of high public transport frequency
(because at least two walking trips are carried out per public transport
trip);

e Jlonger walking trips because of high public transport use and more
attractive public transport (assuming that some used to be car trips).

14.5 Increase in walking — as a main mode — because of
unsatisfactory public transport

14.5.1 Reduction in the level of service

A reduction in the level of service by public transport may in the short term
force more and longer journeys on foot, by non-car owners, but in the longer
term, increase the number of people encouraged to buy cars. This would then
reduce the modal split of walking (although there is still walking from the
car to the house or possibly to shops etc.). We know from statistics that the
main car driver in a household makes the fewest journeys on foot and walks
the least distance (Department for Transport, 2002: 33).

14.5.2 Lack of sufficient public transport

The official statistics on walking do not provide a coherent picture in relation
to public transport. Most smaller European cities, of up to 200 000 inhabitants,
show a higher percentage in walking and a low percentage in public transport.
The interpretation could be that those people who do not drive or do not have
accessibility to a car are more likely to walk than use public transport. This
arises from two quite different reasons — distances to overcome in small
cities are normally shorter, and public transport is often not as good and
more expensive. Both make walking seem a better option.

14.6 Increase in walking — as linked trips — because of
high quality public transport modes

14.6.1 Replacing the bus by light rail services

If bus routes are replaced by new light rail lines there will be fewer stops
along routes as they normally have longer distances between stops (400—
1000 m) than buses (300 m); hence one could assume that the number of
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walking trips to the light rail stops will be less. However, it is known that
light rail stops attract passengers over a wider radius than the corresponding
radius for bus stops and the number of walking trips may also increase if
more people are attracted by light rail. There is some evidence to support
this. Surveys carried out in Nantes (France) showed that 45-62 % of all trips
to the centre of the city were carried out by public transport and there was a
significant difference between bus and light rail corridors with light rail
having the highest use. Even for work trips the corridors served by light rail
had a six per cent higher use than corridors served by bus (Agence d’Etudes
Urbaines de 1I’Agglomération Nantaise, 1998). The topic of light rail versus
buses is controversial; few facts and statistics are known. There seems to be
a difference in the level of walking in city centres between cities largely
dominated by light rail and cities only running buses.

14.6.2 Light rail’s achievement in creating pedestrian-friendly

areas and more walking

In studying light rail, buses and advanced bus systems, it was concluded that
most cities that have implemented light rail or modernised their traditional
tram systems are politically able to implement more rigorous traffic restraint
measures than cities that only run buses (Hass-Klau ef al., 2000). This does
not mean that cities that only operate buses cannot also have large-scale
pedestrianisation areas, and successfully implement other traffic restraining
measures. It seems that the political forces encouraged by major light rail
schemes create more favourable public opinion and the political confidence
to make the areas of traffic restraint larger and the parking policies more
vigorous. Cities with underground railways have the option to provide space
for pedestrians or for cars and buses. In many cases these cities will have
opted for pedestrianisation in the city centres but outside this area cars
mostly dominate.

The positive role pedestrianisation plays in encouraging walking is well
established, but little is known of the indirect impact public transport has on
walking. We know that people walk long distances in pedestrian-friendly
town centres. Nuremberg, which has both an underground system and light
rail, still sees 44 % of its pedestrians walking more than 2 km during weekdays,
increasing to 53 % on Saturdays. People travelling by car to the city also
walk comparable distances to people coming by public transport (Monheim,
1995).

If we compare cities of similar size, the cities that operate light rail nearly
always have longer pedestrian streets than the cities with buses (Table 14.2).
On average the tram cities have a pedestrianised area of about 6.5 km and the
bus cities only about 3.7 km. One might say that this is a coincidence but in
fact the pattern is very stable. Every time a new light rail scheme is planned
and newly implemented in Europe, the size of the pedestrianised area increases,
and sometimes it doubles or trebles. This is true for the new schemes in the
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Table 14.2 Relationship between population size, length of pedestrianised streets and
transport mode in cities

. Population size Length of ped.
City (000) streets (km) Mode
Ziirich 361 8.0 Tram
Belfast 280 43 Bus
Monchengladbach 268 2.0 Bus
Karlsruhe 267 2.3 Tram
Strasbourg 264 9.3 Tram
Miinster 264 5.3 Bus
Aachen 251 2.9 Bus
Kiel 231 4.3 Bus
Reading 230 2.3 Bus
Grenoble* 210 32 Tram
Freiburg 201 8.0 Tram
Basel 192 6.2 Tram
Montpellier** 180 >10 Tram
Heidelberg 140 7.5 Tram
Clermont-Ferrand 137 3.0 Bus
Orléans*** 136 2.2 Tram
Vicenza 109 6.2 Bus
Rouen 106 8.6 Tram
Exeter 105 1.5 Bus
Como 89 5.4 Bus

* does not include the main square, Place Victor Hugo.

** 90 000 sqm according to the PTU (2001).

*#* does not include the main square, Place de Martroi, or the pedestrian street outside the city
centre.

Source: Hass-Klau ef al. (1999) and Hass-Klau and Crampton (2002).

UK and also in France. For instance, Nottingham is constructing a new light
rail line which will run through the city centre. The city centre of Nottingham
in 2003 has nearly 2 km of pedestrianised streets but when the light rail line
is opened it will have 5.4 km. Manchester has 5.7 km of pedestrian streets.
Before light rail was introduced in 1992, it had only 1.2 km (plus
950 m of bus-only streets), and in the mid-1980s there was no plan for more
pedestrianisation apart from widening the pavements (Hall and Hass-Klau,
1985: 216). Birmingham had 1.9 km in 1998 and 2 years later the pedestrian
streets had increased to 3.2 km, with the opening of the new light rail line in
1999 (Hass-Klau and Crampton, 2002: 124; Hass-Klau et al., 1999: 114).
Another example is Strasbourg (France). Before the introduction of its
new tram line it had a very small pedestrianisation area. After the introduction
of Line A the pedestrian area increased 10-fold. In Nantes, there was a
significant reconstruction of the city centre in favour of pedestrian space
when Line 2 was built. Light rail corridors also provide more space for
pedestrians and cyclists outside the city centre. That is certainly true for most
French cities with new light rail lines. In Orléans, a whole street (not far
from the university area) in which trams are now operating was pedestrianised.
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Access is allowed by car but pedestrians have priority. A sample of 35 European
cities (20 of them German), further emphasised these findings. The average
length of pedestrianised streets was 3681 m. Of the 12 bus-only cities, 10
had pedestrianisation streets shorter than the average and just two longer. Of
the 23 cities with light rail, only 10 had pedestrianisation streets shorter than
the average, and 13 longer (Hass-Klau and Crampton, 2002: 124).

Thus, there is now evidence and experience to support the relationship
between walking and public transport. Undoubtedly, in cities whose population
size exceeds 400 000, the economic and ‘social’ success of large-scale
pedestrianisation seems to depend on a very effective public transport system.
Both light rail and underground railways are ideal modes for the city centre
as they are nearly pollution free, have a low noise level and a fixed right-of-
way. In many German cases, the reason for building the light rail lines
underground in the first place was to allow large-scale pedestrianisation at
street level.

If it is true that ‘light rail’ cities can politically push through more restraint
measures, this could imply that public transport has priority in many cases
over car use (this may also be the case for cities operating underground
railways and light rail). They may also opt for more bus lanes and operate
traffic lights in favour of public transport. It seems too that these cities’
pedestrianisation areas are larger, the cycle facilities longer and the traffic
calmed streets greater. All these measures put together provide favourable
conditions for walking. In reality it implies that pedestrians walk longer
distances more frequently and that they get more pleasure out of doing so
than in cities that rely on buses. This is because buses are normally noisier
and many cities still have a high number of old-fashioned diesel buses that
pollute heavily. Buses do not run on tracks so their movements are unexpected,
so that the freedom of walking is infringed. So far research on this issue is
fragmented and it is hoped that further research may shed more light.

14.6.3 Light rail cities may be richer

In a recent study on light rail versus buses we found that light rail cities tend
to be richer (Hass-Klau ef al., 1999). Out of a sample of 46 European cities,
21 of the 24 light rail cities had a GDP per capita index of more than 110
(100 was the EU average) whereas out of the 22 bus-only cities we found
only eight which had this high level of income (Table 14.3). A high level of
income implies better quality shops and in many cases a more attractive
variation of shops. We know from our surveys of nearly 8000 pedestrians in
20 European cities that people like particular streets and places simply because
of'the quality of the shops (Hass-Klau ez al., 1999: 21-3). Hence the relationship
between public transport mode, the level and amount of walking and the
types of shops is a very interesting one, because again it shows that the effect
of income is much more complex than the traditional transport planners’
assumptions imply.
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Table 14.3 Cross-tabulation of relative GDP/capita against light rail or bus-only cities

Light rail city Bus-only city
Richer (GDP/cap > 110) 21 8
Poorer (GDP/cap < 110) 3 14

Source: Hass-Klau ef al. (1999) and Eurostat (1993).

From another of our studies we see that Europe-wide, many cities with
light rail networks have done better than cities with only buses in increasing
the number of public transport passengers over a ten year period (Hass-Klau
et al.,2000: 21-2). If light rail creates more passengers, then the percentage
of people walking may be higher in these city centres or neighbourhood
centres than in cities that have only buses because:

e cities that have light rail tend to have more pedestrian or car traffic
restraint streets;
‘light rail’ cities have more interesting shops because they are richer;
walking is more pleasant in traffic restraint streets because of light rail
than in the same type of streets that allow the operation of buses;

e the transfer of car users to light rail is normally much more successful
than it is to buses, hence more walking is carried out.

14.7 Conclusions

The argument in this chapter has bad and good news. The bad news is that
the world is a lot more complex than we would like, and we will need many
more data, more research projects, and changes in our professional priorities
before we really advance our understanding. The good news is that some of
those complexities are helping the success of environmentally sustainable
transport policies: ‘complex’ in this case is not a code word for ‘impossible’.

In particular, the evidence suggests that with certain combinations of
circumstances, it is possible to achieve high income and economic growth —
which everybody wants — with a pleasant environment in which walking
becomes a favoured, high-status mode, not a last resort for the poor. This is
not to say, alas, that such a desirable outcome is certain, only that it is
possible, provided that the complementary conditions are put in place by
vigorous and ambitious policy-makers.

Although we see some very positive aspects in some of our cities, overall
the decline in walking will continue. The question is how much decline we
can afford. We should not delude ourselves; walking cannot be compensated
by more cycling, and maybe only in a limited way by better and more attractive
public transport. Is it unavoidable that the more ‘civilised’ we become, the
less we walk and the more we drive? If so, we have to be aware that this has
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wide ranging effects on both land-use and the type of transport mode we are
able to use. On a personal level, less walking affects the health of our children
and ourselves, and this important issue is only recently starting to inflict its
full negative consequences on society.
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Perceptions of walking — ideologies of
perception

Daniel Sauter, Urban Mobility Research, Switzerland

15.1 Introduction

Perceptions determine to a large degree our attitudes, behaviour and (political)
decisions. In turn, decisions and behaviour determine our perception and our
thinking. Over the past 100 years the perception of walking and of public
space has been shaped by the motor car and the driver’s perspective. The
ensuing negative results for pedestrians can be seen on many levels and in
many fields, in the form of unattractive public spaces, dangerous roads, lack
of data, inadequate allocation of funds, distorted statistics, neglect of pedestrian
interests in governments and administrations, etc. This chapter looks at the
perception of walking from a historical, philosophical and sociological point
of view and attempts to interpret why some people are reluctant to support
measures for walking and, possibly, how their hearts and minds could be won
in the future.

Despite some progress and improvements in recent years researchers still
encounter many paradoxes as well as peculiar arguments with regards to
walking. For example, when pedestrians are asked about their wishes, they
often give answers from a driver’s point of view. The researchers have to
work like social archaeologists to unearth the real issues from under a layer
of myths. These myths have shaped the perception of walking and, consequently,
the situation for pedestrians. The five mechanisms that lead to such myths
are:

e converting political issues to individual problems: a process of de-
politicisation;

e claiming public pedestrian interests as private, and private interests as
public;
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e disciplining body and mind;
e turning the advantages of walking into disadvantages;
e underestimating and neglecting walking: a vicious circle.

These mechanisms, or ideology patterns, often conceal problems and distort
the image of walking. This chapter is limited to the above mentioned five
patterns, which are presented separately even though in reality they often
occur at the same time.

15.2 Converting political issues to individual problems:
a process of de-politicisation

The first ideological pattern shows how our perception of traffic problems
has shifted, and how they appear as individual problems rather than political
and social issues. This process of de-politicisation can be illustrated with two
examples. Motor traffic restricts the free movement and play of children.
Many children are not allowed to play outside anymore and are brought to
school by car (Hillman et al., 1991). As a result of their lack of movement,
children show weight increases and deficiencies in psycho-motoric skills,
even resulting in learning disabilities. For progressive teachers and scientists
the connection between motor skills and learning disabilities is clear and
they put it simply: children who do not learn to walk backwards will not be
able to subtract.

In order to counteract these deficits, special training in schools and
kindergartens is being introduced (see Fig. 15.1). Instead of discussing the
causes and deficiencies of traffic policies, the source of the problem is
shifted to the child. We begin to perceive that the child, not traffic, needs
changing. Instead of a political debate the treatment of the problem is relegated
to the school or the parents.

A similar ideological pattern can be found with regard to the individualisation

Motor traffic restricts Deficiencies of motor Training in kindergarten
freedom of movement » skills, weight increase, »| and school to counteract
of children learning disabilities etc. deficiencies
Deficiency/cause is traffic Definition of problem Deficiency/cause is child

Changing traffic policy Suggested solution Changing child
Political, social debate Field of debate Unpolitical ‘solution’ by
school, parents

Fig. 15.1 How restricting effects of motor traffic seemingly become a problem of the
individual child.
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of traffic accidents. Accidents are usually regarded as individual behavioural
mistakes of road users. This means that the hundreds of thousands of traffic
accidents per year are perceived not as system failure, but as individual
human error. Accordingly, most traffic safety measures concentrate on changing
the behaviour of the road users. Instead of demanding changes to the traffic
system, such as speed restrictions and other measures, politicians and the
media suggest more education for children and the elderly, more campaigns
calling for tolerance and a greater need for parental accompaniment, etc. The
real causes of the accidents and the underlying problems of the traffic system
are concealed and de-politicised behind this process of individualisation.

15.3 Claiming public interests as private, and private
interests as public

In many situations, private transport interests are claimed as public, and
public, democratic interests, such as walking and use of public space, are
considered private ones. Walking as a mode of transport does not exclude
anyone. It is the most public form of transport, yet it is often treated as a
private concern. Demands of parents for safe routes to school, for example,
are considered as private wishes, while the interests of land owners or parking
lot owners are defended as within the public interest. Walking has the character
of a human right. It is elementary evidence of being human, an expression of
personal freedom. Politically, however, there is a different perception. Driving,
rather than walking, is considered a human right. The political agenda is set
accordingly.

This perception is enhanced by advertising. Lorenzo Custer (1999) has
pointed out how car advertisements try to suggest that all the elements of
public space missing in real life can be experienced in the car. The smaller
the space gets for children to play outside, due to motorised traffic, the more
the adverts propagate the spaciousness of cars. While pedestrians are restricted
to narrow pavements the adverts imply that cars enlarge our living space.
The car industry exploits our feelings of misery and void in the public spaces
it helped create. The ideology of the adverts takes up our dreams and tries to
sell them back to us in a perverted way.

The same can be said about the privatised spaces of shopping malls,
which try to re-enact the lost experience of the old city. Such shopping malls,
often only accessible by car, exclude many people. Only consuming pedestrians
are allowed. Use of public space such as for demonstrations or other signs of
democracy is banned. Over time, our perception of public space has gradually
changed and we have taken the restricted version as our new point of reference.
Private interests seem public and public interests appear private.
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15.4 Disciplining body and mind

Historically, people used the street as a living space and a playground for
children. In 1922, a Swiss court decided

that a pedestrian on the street is completely free where he wants to
walk and that furthermore not only people of normal hearing but also
persons with hearing problems, even deaf people and the ones with
heavy wooden shoes are allowed to step onto the street. Because they
don’t endanger other people; the danger is created by the automobile
which is moving significantly faster than the pedestrian. (Fischer, 1979)

With an increase in cars this all changed. Pedestrians were instructed to cross
the road only at certain places and in a certain way, to be attentive and not to
stop in the middle of the road.

The means to achieve this new behaviour was mostly traffic education,
especially for children. According to military traditions, children had to
learn and exercise their new behaviour (see Fig. 15.2). Their young bodies
had to be put under conscious control and behaviour had to become automatic.
The French philosopher Michel Foucault (1977) describes this internalisation
in detail, remarking that the ruling authorities influence our thinking and —
beyond that — the rules become ‘inscribed’ in our physical movements, into
our bodies as well.

Traffic education was much more than a safety measure; it was also used
as a means to stop children’s play in the street (Huettenmoser, 1991). This
had been a goal of the authorities for many years, as they had always been
afraid that children on the street would become undisciplined, and that neglect
would lead to social disintegration. Therefore, the authorities seized the
opportunity of the upcoming car era to ban children from playing on the
streets. The city of Zurich forbade playing soccer on the streets and squares
as early as 1923, although there were very few cars.

This process of banning children’s play took a long time because the

Fig. 15.2 (a) Before and (b) after: traffic education in the 1930s. Putting the body under
conscious control. Source: St Galler Verkehrsbiichlein Haettenschwiler (1990).
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houses and apartments of the era were small and the number of children per
family large, so the children had no choice but to play outside. The only
exceptions were rich families who had large houses and maids to look after
the infants, and those children who had to work as labourers. After the
Second World War it was gradually possible to clear the streets of children’s
play for two reasons: one, the number of cars and road deaths had increased
and two, the family ideology demanded that the mothers stay home and look
after the children.

Traffic education for all road users concerned more than accident prevention.
It was a tool to teach individuals discipline and subordination to the ruling
authorities. It served as ideology in a time when totalitarian systems were
appearing everywhere in Europe. In 1936 one automobile magazine wrote
‘we have to anchor it firmly in the public mind that traffic discipline is not
a private thing of the individual but a service to the whole of the nation, to
the nation’s health and economy’ (quoted in Haettenschwiler, 1990).

The internal disciplining of all road users and particularly of pedestrians
ran parallel to the external disciplining. With the new allocation of transport
space, pedestrians lost out. Their network of paths was ripped apart, leaving
only small rings of sidewalks around the housing blocks. They were sent
through subways and prevented, with chains, from crossing where it was
most convenient. Squares and parks became parking lots and the street lost
most of its character as a public space.

Authorities have always had an ambivalent relationship towards public
space, long before the car came into the picture. Public spaces are perceived
as a danger because there is always the possibility that people will assemble
for demonstrations, political actions and even revolutions. History is full of
political changes that started in public squares. At the same time, the ruling
powers need such squares for their own demonstration of power, for military
parades, etc. The measures to control public spaces are manifold. In Paris,
Baron Haussmann created broad boulevards in order to prevent demonstrating
workers putting up barricades and to enable the army to move in faster. In
many cities, police, secret agents and/or video cameras keep the public spaces
under surveillance. When the first sign of a demonstration appears, the
authorities move in (as could be seen in, for example, Tiananmen Square).
Curfews are applied when the situation gets out of hand from the authorities
point of view. An alternative way to prevent demonstrations is to install a car
park in a crucial place, for example in front of parliament or government
buildings.

How is this all related to the perception of walking? The ambivalence of
the authorities towards public spaces as well as the historical process of
internal and external disciplining influence the way we use and behave outdoors
to this day. Walking has been largely stripped of its non-utility aspects and is
seen only with respect to its function to move from A to B. That is one reason
why it is so difficult to demand free, non-utilitarian use of public space.
Functional arguments always have to be brought forward saying that improving
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the conditions for walking is good for health, for the environment, for business,
and will cut down on street crime. Functional and commercial uses are
supported by businesses and administrations: city marathons are popular and
children are welcome on store-owned playgrounds. Pedestrian zones grow,
provided there are large parking areas created nearby. Organised walking
programmes in privatised shopping malls replace the stroll through the city.
All this happens under the controlling eyes of video cameras. To summarise,
public space has always been contentious, even before the car. With the car
and the corresponding patterns of disciplining, a particular perception and
use of public spaces have been ingrained in our thoughts and our bodies.

15.5 Turning the advantages of walking into disadvantages

The characteristic of the fourth ideology pattern is turning positive aspects
of walking into negative ones — making advantages disadvantages. It creates
aperception of walking as unattractive, expensive and dangerous. Four examples
will illustrate this ideology pattern.

The physical flexibility and climbing power of pedestrians have been used
against them to reduce spaces and to divert them through subways and
overpasses (Knoflacher, 1995). The inherent advantage of walking is exploited
in order to narrow pavements, squeezing pedestrians between parked cars.
This makes walking unattractive and excludes the elderly, the handicapped
and mothers with children in pushchairs from using the infrastructure.

Pedestrians do not need any technology for their mobility. They do not
pollute or consume any resources. This advantage does not pay off, however,
when it comes to the promotion of sustainability. Most sustainability
programmes — if they exist at all — focus on reducing the negative effects of
motorised traffic, preferably by technical means. Millions of euros are spent
on corresponding technologies. While these programmes are well meant,
they exclude walking by their very nature. The most sustainable form of
transport is punished for its exclusive advantage of not needing any technical
means.

Table 15.1 Estimate of average investments by the Swiss public sector (€) and total
costs according to transport category per inhabitant per year

Categor Pedestrian Bicycle Motorised Public Air
gory traffic traffic  road traffic transport  traffic
Public Investments (€) 4-9 7-16 300-350 190-220 no figures
available
Total Costs 4-10 9-18 750-780 510-540 no figures
(including available

external costs) (€)

Note: external costs = accident, pollution and other costs caused by traffic but not paid for by the
perpetrator.
Source: Sauter (2002).
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The infrastructure costs for walking are comparatively small and they
have a good cost—benefit ratio. However, this advantage goes unrecognised
when it comes to the distribution of money by the public sector, as Table 15.1
shows in a rough estimation for Switzerland (Sauter, 2002). Most of the
money spent for pedestrians is not even a genuine investment in walking but
rather follow-up costs of motor traffic. Crossing aids like islands in the
middle of the road, for example, are only necessary because of the dangers
posed by motorised traffic. Walking as a form of mobility does not require
them. Nevertheless these costs are perceived as pedestrian-related and, as a
consequence, walking appears expensive.

People who live near their workplace and walk to work put little strain on
the infrastructure and on the environment, as well as do something for their
health. In most countries this sustainable behaviour is not rewarded but,
instead, punished by governments and employers. It is those employees who
drive to work, or in some cases use public transport, who can deduct their
commuting costs from their taxes. The further away people live and the more
strain they put on facilities and nature the more they can deduct. The loss in
revenue for the state is substantial and has to be picked up by all taxpayers.
In Switzerland it is estimated that people who walk to work pay on average
up to € 800 per year more in taxes as a result. Walking is punished for its
advantage and appears an expensive and unattractive form of mobility.

These advantages turned into disadvantages are not planned evil actions
by anti-pedestrian conspirators, but a result of a historical process in which
walking has been considered negligible. This process has been frozen into
tax laws, traffic codes, transport policies, road building norms etc., and
perpetuates the perception of walking and the situation of pedestrians.

15.6 Underestimating and neglecting walking:
a vicious circle

The last ideological pattern is the underestimation and neglect of walking. It
has the dynamics of a vicious circle. It stems from a lack of data and distorted
statistics to underestimation, and from deceiving terminology and distorted
imagery to political and financial neglect (Sauter, 2002).

Travel surveys often fall short of accurately reporting trips on foot. The
presentation according to distance gives the impression that walking is of
minor importance. In reality two-thirds of daily mobility is comprised of
relatively short distances (up to five kilometres), and is often done on foot or
cycle. In our daily lives we do not make very many trips that go further than
50 km. However, it is the long-distance mobility problems that are
predominately discussed in politics and the media — congestions on motorways,
air traffic problems, new high-speed trains etc. — while pedestrians struggle
with their unmentioned everyday mobility problems (i.e., parents having to
bring their children to school because it is not safe enough to let them go
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alone, see Fig. 15.3). It is estimated that parents in Switzerland invest 20-30
million hours per year accompanying their children. This is never mentioned

Fig. 15.3 The number of hours spent accompanying children in Switzerland is roughly
equal to the number of hours spent in traffic congestion. Source: courtesy of Martin
Leuzinger.
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in politics. In comparison, the congestions on highways, which amount to
about the same number of hours as said accompaniments are highly-discussed
figures resulting in millions of euros being spent on new roads and telematics.

Similar problems can be mentioned with regard to accident statistics
(Huettenmoser and Sauter, 2001), the effects on children of restricted mobility
due to motor cars (Huettenmoser, 1995) or the lack of data on the quality of
walking provisions, to name just three examples. In general, the missing and
inaccurate data lead to a distorted picture of walking and to inadequate
political decisions. Walking is neglected when it comes to the distribution of
resources. Money and infrastructure for walking provisions, for safety measures
and for improvements of public spaces are lacking. The needs and demands
of pedestrians are invisible, giving the perception that their situation does not
need any improvement.

15.7 Conclusion

In order to overcome the many obstacles pedestrians face — in the streets and
on an administrative and political level — we have to overcome the distorted
perceptions of walking. We have to understand the patterns that reinforce
and perpetuate the myths, paradoxes and ideologies about walking. This will
allow us to come closer to our vision in which walking is acknowledged as
an inherent, self-evident human right. In this vision the cities and public
spaces will be built in such a way that walking will occur without special
promotion, independent of functional needs and ingrained control. It will be
free, safe and enjoyable. Pedestrians and life will return to the street. As the
Romans said ‘via vita est’ — streets are life.
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Attitudes to walking and cycling

Sonja Forward, Swedish Road and Transport Research Institute,
Sweden

16.1 Introduction

The proportion of pedestrian travel varies between different countries. One
estimate has suggested, for example, that the proportion of trips made by
foot in the United States in comparison to other modes of transport is half
that of some European countries (Pucher and Dijkstra, 2000). The general
trend, even in countries with a relatively large number of trips on foot, is that
walking is on the decline. Distance is one reason but not the only one as
many ‘trips’ are considered to be short, i.e., less than 5 km. Another is the
adoption of a lifestyle that is very car-oriented, meaning that other modes of
transport are very rarely considered.

Nevertheless, when people are asked about walking they are usually very
positive. If the distance is acceptable, then it can be seen as relaxing (Heiden
and Rooijers, 1994; Forward, 1998a 1998b), pleasant (Wigan, 1995), and
allowing a sense of freedom (Heiden and Rooijers, 1994; Forward, 1998a,
1998b), as well as maintaining health and fitness (Forward, 1998a, 1998b).
Factors that could reduce walking, apart from distance, include a pedestrian’s
fear of risk and sense of personal vulnerability (Mitchell and Stokes, 1982;
Wigan, 1995).

Travelling by bicycle also varies between different countries but perhaps
more substantially. In some countries just 1 % or even less of all journeys are
by bicycle, whereas in others the figure is around 30 % (Pucher and Dijkstra,
2000). Cycling is not always regarded as a mode of transport but rather as
something associated with play and recreation (Adams, 1993). In many
countries — but far from everywhere — cycling has become less popular. As
with walking, this decline is associated with an increased use of cars.
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Our travel behaviour is influenced by a number of factors such as socio-
economic and demographic issues, together with needs and attitudes. An
important step in the direction of changing people’s travel routines would
therefore be to understand the motives behind such actions. This has led to
research looking at such factors as attitudes. Surveys have shown that positive
attitudes are combined with a high percentage of cyclists, whereas negative
attitudes are related to a low percentage (Hansen, 1995). The benefits of
cycling include:

convenience (Finch and Morgan, 1985; Taylor, 1996);
low cost (Finch and Morgan, 1985; Lei et al., 1995; Taylor, 1996; Forward,
1998a, 1998b);
speed (Lei et al., 1995);
fun (Trevelyan and Dick, 1978; Finch and Morgan, 1985; Lei et al.,
1995; Taylor, 1996);

e environmental friendliness (Finch and Morgan, 1985; Lei et al., 1995;
Forward, 1998a, 1998D).

Some of the disadvantages of cycling include:

e the high risk of a bicycle being stolen (Finch and Morgan, 1985; Hansen,
1995; Forward, 1998a, 1998b);

e the fact that it is uncomfortable and strenuous to ride (Finch and Morgan,
1985);

e itisunsuitable for the transport of bulky or heavy loads (Forward, 1998a,
1998b);

e it can be considered dangerous (Trevelyan and Dick, 1978; Finch and
Morgan, 1985; Hansen, 1995);

e the fear of an accident may be the cause of many people deciding not to
cycle (Hyllenius, 1996).

Studies on attitudes can provide information about the advantages and
disadvantages of walking and cycling. Despite this, it is not always possible
to draw any direct conclusions from surveys since some of them are descriptive
and do not attempt to explain which factors motivate a person to do one thing
or another. Before being able to predict modal choice, a deeper understanding
is needed of those factors which predict travel behaviour. In addition to this,
we need to know in what way people who already use these modes differ
from others. Are there sub-groups within main groups of cyclists and
pedestrians? What are the barriers to changing attitudes and how can they be
overcome? This information will be crucial when trying to design a programme
for change. In this chapter an attempt will be made to explore more fully the
nature of attitudes, what they are and how they are linked to behaviour. It will
end with discussing how this information can help to produce a programme
for change.
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16.2 Attitudes

Numerous attitudes have been assessed over the years and, as new social
issues emerge, additional attitudinal domains are explored. But what exactly
is an attitude? As an example, is an opinion about the fuel consumption of
your car an attitude? The term attitude has been defined in many ways.
Fishbein and Ajzen (1975) stated that the term is ‘characterised by an
embarrassing degree of ambiguity and confusion’. Despite this there are at
least five common features which describe an attitude:

1. It is an internal state and therefore inaccessible to direct observation.

2. [Itpredisposes an individual to respond either favourably or unfavourably
to an ‘attitude object’.

3. It includes both an evaluative and an emotional component.

4. It is persistent over time but amenable to change. Strongly held attitudes
require substantial pressure to change.

5. It is the result of previous learning rather than something innate.

If we go back to the question raised at the beginning of this section, it can be
said that an opinion about fuel consumption is an example of an attitude if
it also means that the owner also creates some form of value judgement. The
car might consume 0.9 litres of fuel per 10 km if the driving is mixed (fact).
For the owner of the car this is not only a fact, but has implications based on
previous learning. It can be seen as too much or just right, good or bad
(evaluation). If the person is concerned about the environment then he/she
might consider buying another car (action). In that way an opinion about fuel
consumption is also an attitude.

16.2.1 Attitude and behaviour

The utility of the attitude concept partly derives from its assumed ability to
predict behaviour. This assumed relationship has been widely debated and
the focus of much research. Some early studies found that the correlation
between attitudes and behaviour was rather low. Some researchers argued
that the link was not strong, whilst others identified the problem as
methodological. Hence, increasingly refined methods were developed (Gordon,
1989).

16.2.2 Theoretical models of attitudes

One method widely used within the area of social psychology that tries to
establish a stronger link between attitudes and behaviour is the Theory of
Reasoned Action (TRA), developed by Fishbein and Ajzen (1975) and its
predecessor, the Theory of Planned Behaviour (TPB), by Ajzen (1985). Initially,
the main area of interest was related to health (Forward, 1994) but it has also
been used to also explain behaviour related to transportation such as traffic
safety (Parker et al., 1992, 1995; Forward, 1997) and modal choice (Forward,
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1998a, 1998b; Stradling, 2001). The Theory of Planned Behaviour includes
three major factors: attitudes, subjective norm and perceived behavioural
control. A behavioural intention is regarded as a sufficient immediate cause
of behaviour and describes motivation.

The model predicts the personal decisions (intentions) of a behaviour
based on attitudes toward the act, subjective norms and perceived behavioural
control. Behaviour refers to an observable act. Attitudes include all salient
beliefs about the consequences of the act, weighted by an evaluation of those
outcomes. Subjective norms are the sum product of an individual’s belief
about the expectations of persons significant to them, weighted by the
motivation to conform to them. Perceived behavioural control refers to a
person’s perception about his/her own capability to perform an act and does
not deal with the amount of control a person actually has. It is a function of
control beliefs and perceived facilitation. The control belief may be based on
past experience (whether one’s own or others) and/or second hand information.
Studies using this model in four different cities (Amsterdam, Barcelona,
Copenhagen and Gothenburg) found that perceived behavioural control
explained most of the variance, regardless of mode of transport, followed by
attitudes and then subjective norm. For walking the model explained 21—
53 % of the intention and for biking 22-53 % (Forward, in print).

According to the TPB, the effect of variables not included in the model
would be indirect. In most instances this assumption has been verified. Socio-
economic factors, for instance, will usually not act directly on intention, and
when they do, the contribution is very small (Forward, 1998b). However, the
same does not seem to apply to habit. Several studies have found that the
association between habit and intention is many times higher than the
association between variables in the model and intention (Forward, 1994).
The same applies to studies on modes of transportation where habit increased
the explanatory value (Verplanken ef al., 1994; Forward, 1998a, 1998b).

16.3 Attitudes towards walking and cycling

A number of studies have revealed different factors that appear to be related
to walking and biking. These studies include time, relaxation, independence,
cost, safety, effort, health and environment. The question, then, is how important
these factors are and in what way they actually predict modal choice.

16.3.1 Time

Time is usually an important factor that influences people’s choice of transport.
In a study using in-depth interviews asking the participants why they used a
car to get to work, time came out as the most important factor (Forward et
al.,2000). In another study by Forward (1998Db) the attitude to time differentiated
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the people who would use the bike from those that had no such intention.
When both cyclists and drivers were asked about travel time the cyclists
believed that it would be faster to bike a distance of 2.5 km than use a car.
The drivers believed that it would be much faster by car. Walking, on the
other hand, was not related to perception of time since both ‘walkers’ and
‘non-walkers’ believed that it would take a long time. Indeed, time is often
seen as a disincentive to walking, so, by reducing the distance to business
and other destinations, more people could be encouraged to walk. This was
also the result of an urban renewal scheme carried out in Toronto, Canada,
involving the construction of new houses in the city centre. As a consequence
of this a large number of people started to walk to work: 35 % in the summer
and 29 % in winter (Zuckerman, 1993).

The distance for pedestrians has to be minimised if walking is to be
carried out on a regular basis. Sometimes this requires the reconstruction of
cities and towns by moving people and services closer together, which of
course is both time-consuming and expensive. In other cases it requires more
thoughtful planning, putting the pedestrian first, which, among other things,
means fewer, or no, detours. Many cities built around the car usually fail in
this respect. It is often the pedestrians who are expected to make the detours
rather than the drivers. Since the pedestrians are motivated to reduce the
distance they travel, this may well result in their entering areas which are not
suitable or safe.

Compared to walking, cycling is considered to be relatively fast, and in
some situations, faster than travelling by car. However, not all car drivers are
aware of this. When a group of both cyclists and drivers was asked about
travel time, cyclists argued that it would be slightly faster to bike a distance
of 2.5 km than to use the car. The drivers on the other hand believed that it
would be much faster by car (Forward, 1998b). These views were related to
whether they perceived cycling in a positive or negative way.

Offering a stimulating and aesthetically pleasing experience can help to
change the perception of time. This is because our experience of time is very
much influenced by our own subjective reality and not always linked to
actual time as shown by clocks. When we are immersed in an experience,
time may not be an issue. It is only when the space between departure and
destination is left unfilled that we become aware of time. Jacobsen (1994)
talked about ‘experience time’ when the person enjoyed the experience of
travel and ‘dead time’ when they did not. It was only in the latter case that the
focus was on how long a journey took. Thus, a person’s attitude to how long
it would take to travel by different modes of transport tells us something
about how the experience is perceived.

16.3.2 Cost
The attitude to cost predicted attitudes to cycling and driving but not walking
(Forward, 1998b). In one study, those using either the bike or the car argued
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to a greater extent than others that it would be cheap — or at least not as
expensive as the others believed (Forward et al., 2000). The difference in
value of cost was not, as one might expect, related to income. This may well
be because cost is another factor, like time, which is not based on real value.
In the study by Forward et al. (2000), participants found it difficult to estimate
the cost of running a car. They even found it difficult to determine the cost
of petrol, even though it had increased substantially just before the study and
had been widely debated in the press. They found this exercise difficult since
they had not really thought about the real cost of running a car. Their responses
could be divided into three different categories:

e one group argued that it was expensive to run a car but had accepted it
since they had no other option;

e asecond group believed cost was not an issue since they believed that by
cutting time they would save. ‘Time is money’ was a common statement;

e the third group argued that a car cost money, regardless of whether it was
used or not. Therefore they would cut costs by using the car rather than
other modes.

However, for people using public transport, cost was an issue. Some argued
that the only reason for not using the car was that they could not afford to
own one.

16.3.3 Safety
Factors related to safety that could reduce walking include fear of danger and
personal vulnerability. Fear can concern accidents, being killed or injured by
amotor vehicle, or it can be about being attacked by another person. Pedestrians
are the most vulnerable of all road users. The proportion of pedestrian fatalities
range, depending on country, from 10—15 % to 3540 % (Gunnarson, 1999).
However, in some cases the perception of danger associated with walking
can be greater (or smaller) than the real danger as measured by accident
statistics. As an example, Carreno, Willis and Stradling (2002) found that
elderly respondents usually rate personal security and security from traffic
as more important than younger people. A person’s perception of safety is
based on previous experience and that of others. For instance, most underpasses
are very safe for pedestrians (statistically speaking), but that does not necessarily
mean that those using them feel safe. Some pedestrians will rather cross a
busy street than use the underpass, especially at night and in isolated places.
The chances of being attacked by another person are perceived as greater
if the area is deserted. In Barcelona, a city where walking is very common,
people felt less worried about being attacked as compared to cities were
walking was less common (Forward, 1998a, 1998b). In a study by Lynch and
Atkins (1988) it was found that women felt very vulnerable when they were
out walking on their own, especially when it was dark. In their study more
than half of the women would avoid going out after dark (52 %). Another
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consequence of pedestrians’ vulnerability is that many children are not allowed
to walk even short distances because parents are worried that they will be
killed or injured by a motor vehicle. An increasing number of parents take
their children to school by car, which has made them more dependent and
less physically active (Bjornberg and Back-Wiklund, 1987).

When cycling is compared to walking, more people appear to be concerned
with feelings of safety. This fear has been justified on countless occasions,
as the risk of a cyclist being injured is six times higher per kilometre than
that for a car driver (Thulin and Nilsson, 1994). However, a discrepancy is
usually found with regard to cycling, depending on experience and level of
cycling. People who cycle on a regular basis are less worried than people
who do not. The same applies to people who live in areas with high levels of
cycling who are less worried about safety than those who live in areas with
a low level of cycling. The reason for this is two-fold. One reason is that the
risk of an accident is indeed lower in places with high levels of cycling. In
the United States, where less than 1 % of the population cycle, the fatality
rate per 100 million trips during 1995 was 26.3. In contrast, in The Netherlands,
where around 30 % of the citizens cycle, the same rate was only 1.6 (Pucher
and Dijkstra, 2000). The other reason is linked to exposure and the person’s
own feeling of safety. An accident is still a rare event, and for a person who
cycles on a regular basis most journeys will occur safely. Their experience
will inform their perception of risk. Not to have to worry about safety is
certainly one condition that needs to be addressed in influencing modal
choice.

16.3.4 Relaxation

In general walking is regarded as relaxing but cycling is not (Heiden and
Rooijers, 1994). This is hardly surprising as cycling involves physical effort
and some people therefore regard it as strenuous (Finch and Morgan, 1985).
However, other studies have shown that people who cycle on a regular basis
perceive cycling as relaxing (Forward, 1998b). This anomaly can be better
understood if we also look at effort. If the effort involved in carrying out a
special task is unanticipated or unwelcome, it is regarded as inconvenient
(Stradling et al., 2000). A journey which is inconvenient can hardly be relaxing.
If we then look at cycling from a regular cyclist’s perspective, the physical
effort involved is neither unanticipated nor unwelcome. The effort involved
can be an aim in itself, inducing a feeling of relaxation since it helps to
empty the mind of other thoughts by the need to concentrate on the task in
hand.

16.3.5 Independence
People who walk and cycle on a regular basis believe that it gives them a
sense of freedom (Forward, 1998a, 1998b). However, this is not something
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non-users tend to agree with. Walking and cycling is compared to driving,
which for drivers, outperformed the other two in these respects. In a study by
Stradling et al. (2000b) 95 % of the participants agreed with the statement
that driving gave them a sense of freedom. With freedom they meant that
they could travel when and where they wanted. Walking and cycling also
enable a person to travel when they want, but not where. For the drivers, the
feeling of freedom came from a combination of the when and where, the
ability to get away whenever they wanted and to wherever they wanted. For
many people this is a dream of leaving everything behind and entering
something unpredictable and exciting. However, the reality for most people
is that a large number of trips are indeed very predictable. Despite this, the
car can be seen as a way of fulfilling this dream.

16.3.6 Health and environmental issues

Health and environmental issues are factors that influence walking and cycling.
People who walk believe that it improves their physical health. They also
agree that it contributes to a better environment (Forward, 1998a, 1998Db).
The same views were held by cyclists. This does not mean that non-users
would disagree with these statements. Increasing numbers of people are
becoming concerned about the environment and may have already started to
recycle goods and are willing to pay more for environmentally compatible
products. Unfortunately, car use is not always linked to this more general
concern (Stokes, 1989). When people are reminded of this, what is often
regarded as a form of social ‘dilemma’ appears, whereby their own interests
(convenience, flexibility) come into conflict with general or public issues
(increased environmental pollution). Self-interest is often rated higher
than public interest, and this subsequently governs actions (Garvill et al.,
1994). The advantages are here and now, the disadvantages elsewhere and
later.

However, an individual’s own health must be in their own self-interest.
Indeed, drivers know that driving does not improve their health. Nevertheless,
it is not seen as a conflict as they do not perceive it contributing to an
unhealthy lifestyle. This was confirmed by Stradling (2001) who found that
72 % disagreed with the statement that their level of car use gave them an
unhealthy lifestyle. For them, exercise is not linked to transportation. Indeed,
the car may often be used to take them to different sporting and leisure
facilities. It has become more commonplace to use the car for leisure activities,
which in turn is partly responsible for the large increase in car traffic density
(Jones, 1993). It could therefore be argued that one important difference
between the groups lies in that non-drivers try to combine exercise and
travel, whereas drivers do not.
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16.4 Attitude change

Attitudes are said to be functional and are held because they meet certain
individualistic needs. They are also characterised by an evaluative nature. As
an example, a person might believe that cycling is cheap and helps them to
keep fit but, at the same time, they also believe that it is inconvenient. The
outcome of this process depends on which belief has the strongest effect on
the person. When an attitude is being formed, we are usually aware of this
process but as time goes by we may act automatically. The behaviour will
persist until something challenges the attitudes that underlie it.

The amount of information reaching us is overwhelming and we can only
investigate a small proportion of it. Most of it is ignored or only evaluated on
a very superficial level. Information is often scrutinised in a biased way with
the aim of maintaining current attitudes rather than changing or disregarding
them altogether (Shrigley and Koballa, 1992). Different campaigns have
tried to link extensive car usage with various environmental threats and poor
personal health. The assumption has been that a person who is afraid is easier
to persuade. The result of this is that many drivers have become well aware
of these problems but that this greater awareness has not always had the
desired effect, i.e., of changing their behaviour. The reason for this is not that
people cannot change but that the programmes are poorly designed.

One problem with providing factual knowledge is that it is aimed at the
intellect (the so-called rational level) whilst at the same time ignoring the
emotional side. A message which runs counter to an individual’s beliefs may
be reinterpreted to become more consistent with those beliefs, or it may be
partly ignored, repressed or compartmentalised. Another factor that is important
is the persons degree of self-efficacy. A person with a low degree of self-
efficacy is more likely to avoid change than others. In contrast, a high degree
of self-efficacy has been found to alleviate anxiety and enhance coping
ability (Green and Kreuter, 1991). To be effective we need to involve both
the intellect and our emotions.

Prochaska and DiClemente (1992) outlined six stages before a new behaviour
could be firmly established amongst a group:

1. Precontemplation — where a person has no intention to change their
behaviour, and resists change.

2. Contemplation — the person starts to become aware of the problem; the
cost and benefits weigh about the same.

3. Preparation — the person starts to prepare themselves for change.

4. Action — behaviour has changed, but there is a high risk that the person

will return to their old behaviour.

Maintenance — the new behaviour has started to become a habit.

6. Termination — the new behaviour is established and the individual not
likely to return to their old beh