.
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Reworking cities
CITIES ACROSS THE world are trying to come to terms with
issues pertaining to sustainable public transport and safety on
their streets. There is growing awareness urban living needs to be
more compact and friendly, less destructive of the environment.
People are happier and healthier when they walk, talk and mingle.
Policing is most effective when common values are reinforced
through natural equations and shared spaces.
The modern city, invented in the Twentieth century, with wide
sweeping roads and impersonal housing, is being discarded for a
friendlier urban form, which was interwoven and organic. The
built environment has a direct bearing on the quality of life. Short
blocks, space for pedestrians, effective lighting and safe public
transport provide a sense of well-being.
Fear of violence impedes activity levels and the ability to move
outside freely, especially among populations that are more vulnerable to violence such as children, women, people with disabilities, and older adults. Placing public transportation where it is
equitably responsive to community needs and provides links to
vibrant centres is valuable. Community involvement and comprehensive approaches and multiple sectors working together are
essential for designing safer streets. Effective and safe road design
and transport planning have to address a set of conflicts implicit
in the social context within which roads are built and transport is
Nocolae Duduta

A move towards
designing safer
streets and
neighbourhoods
has to become
an integral part
of our efforts to
move towards a
sustainable
future.
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provided. An interdisciplinary approach is therefore necessary.
This book is a brief introduction to some of the latest research on
cities. The authors of this research met at a workshop organised
in New Delhi in March 2012. The papers submitted at the workshop appeared as a book: Safety, Sustainability and Future Urban
Transport.
But here in this book we capture very quickly the main ideas in
the fascinating research that was presented at the workshop. The
extracts chosen are in the words of the authors and are intended
to whet your appetite for the full book.
Each author had an opportunity to get feedback from all the other
authors and from 30 other professionals invited for the workshop.
It was agreed that we must move away from planning cities
around the car, and this will only happen if there is much more
interaction among professionals from different disciplines as present at the meeting. Everyone also agreed that the built environment has a strong influence on both people’s subjective perception
of safety and objective safety indices. A move toward designing
safer streets and neighbourhoods has to become an integral part
of our efforts to move toward a more sustainable future.
The workshop was sponsored by the Volvo Research and Educational Foundations and Eicher Motors Limited. The interdisciplinary nature of the Workshop was made possible by years of
background research done at the Transportation Research and Injury Prevention Programme at the Indian Institute of Technology
Delhi. Special thanks are due to Civil Society magazine and its
publisher Umesh Anand.
Dinesh Mohan, June 2013
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Safer cities for
cleaner air
Jeff Risom

The more
people use
public transport
or just walk and
cycle, the
cleaner the air.
Therefore,
making cities
safer becomes
an essential
condition for
ensuring cleaner
air.

EFFICIENT PUBLIC TRANSPORT reduces the carbon footprint of the city. Less pollution and an active life are good for the
health of people. Taking the bus or train or mingling on the street
also helps to bring down social barriers.
But recent research shows that lack of safety keeps people away
from public transport. Instead they opt for personal vehicles such
as cars and two-wheelers. It has been found that crime and accidents can increase when roads are too wide or traffic moving too
fast, and this becomes the main deterrent to boarding buses, cycling or walking.
Safety in a city, therefore, has a direct bearing on cleaner air. The
more people use personal transport, the greater the level of automobile emissions. The more people use public transport or just
walk and cycle, the cleaner the air. Therefore, making cities safer
becomes an essential condition for ensuring cleaner air.
The health of our population is threatened by
atmospheric pollution, road traffic injuries
and changes expected due to global warming. This can be mitigated
in urban areas if we adopt healthier ways of moving around – walkBruce Appleyard
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ing, bicycling and use of public transport. People will find it easier to
do so if our streets were made safer. Both from crime and road traffic
crashes. Safety is one of the necessary conditions for mitigating climate
change.
Evidence from India, South Africa, South America, North America
and Europe indicates that both children and adults are concerned
about traffic safety and crime on the streets and in public transport
facilities. This influences their decision whether to walk, bicycle or
use public transport.
Larry Cohen, Carolina Guzmán,
Sana Chehimi and Anna Realini

The fear of community violence has increased automobile usage by those who can
afford it for day-to-day living activities in virtually every country
worldwide. This increase in driving contributes to CO2 emissions
and exacts a terrible immediate air quality burden on young people
and communities throughout the world.
Safety concerns also particularly affect parents' decisions, including
whether children are allowed to play and bike outside or walk to
school.
To maximize use of active transportation, it is necessary to make people feel safe while walking, biking, and using public transit.
Newly emerging research confirms that the presence or fear of violence
impedes activity levels and the ability to move outside freely, especially
among populations that are more vulnerable to violence such as children, women, people with disabilities, and older adults.
Integrated urban planning is needed to better address crime and violence, and to create communities that support active transportation
and therefore reduce driving and climate change.
Roger Behrens and
Rahul Jobanputra

With regard to whether attitudes towards
safety and security are important factors in
determining mode satisfaction and loyalty,
the passenger satisfaction data indicate that, at least in the case of

Integrated
urban planning
is needed to
better address
crime and
violence, and to
create
communities
that support
active
transportation
and therefore
reduce driving
and
climate change.
Dunu Roy

SAFER CITIES FOR CLEANER AIR

Geetam Tiwari

7

train and paratransit users, service attributes associated with safety
and security are a great, if not the greatest, cause of dissatisfaction.
Security concerns appear greater amongst train passengers, while road
safety concerns appear greater amongst paratransit users. Sometimes
these risks are traded-off against each other.
Studies performed in various European and North
American countries clearly show that personal
safety is a determinant factor in a person’s decision whether or not to
use public transport.

Clara Cardia

People in
middle- and
low-income
countries are
forced to walk
or use public
means of
transportation
as a
consequence of
living in
informal sectors
with
substandard
housing, poor
basic
infrastructure,
and few
economic
resources to
afford private
transportation.

The importance of perceptions of safety including violence, the existence of short blocks
and different topographies has been documented as critical in modulating non-motorised modes of transportation. In settings where the
majority of the population travel by foot, by public transport, or both,
the study of the association of built environment characteristics and
injury outcomes is therefore crucial.
Andrés Villaveces

People in middle- and low-income countries are forced to walk or use
public means of transportation as a consequence of living in informal
sectors with substandard housing, poor basic infrastructure, and few
economic resources to afford private transportation. Many transportation policies aimed at motorised vehicles fail to pay attention to their
impacts on poverty and social exclusion. They neglect the access and
transportation demands of the more economically disadvantaged
groups of society, who rely mostly on public transportation, walking,
and cycling.
After the construction of grade separated junctions, risk to pedestrians has increased substantially both because of higher speeds of motorized vehicles and because
of the need to accept shorter gaps by pedestrians for road crossing. Our
studies show that higher percentages of vehicles are travelling at higher
speeds in all categories after construction of flyovers. Risk to pedestrians has increased because conflicting vehicle speeds after reconstruction
are higher as compared to before reconstruction.
Geetam Tiwari
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Pedestrians, bicyclists, and motorized two-wheeler riders accounted
for 60-80% of all traffic fatalities in Indian cities.
Modern cities, especially in low and middle income countries, have very mixed land use patterns, a very large proportion of all trips are walk or bicycle trips; of
the motorised trips, more than 50% are by public transport or shared
paratransit modes. Deaths and injuries due to road traffic crashes are
also a serious problem in these cities.
Dinesh Mohan

Walking and bicycling are the only clean modes of transport available.
The use of these modes tends to reduce as incomes rise and cities become unfriendly to these modes when they design roads with only
motor vehicles as a priority. The high risk of injuries and fatalities
in urban areas to pedestrians, bicyclists and commuters in access trips
have been documented from all over the world. Unless walking, bicycling and access to public transport is made safer, it will be difficult
to promote these modes.
Hermann Knoflacher

Global public health is threatened by physical inactivity, air pollution and road traffic injuries and climate change threatens the sustainability of life on earth. We can best
improve global health by making sure that walking, bicycling and
use of public transport are the dominant modes of travel for people in
urban areas. This will only be possible if we strive to make our towns
and cities safe and pleasant environments and that people perceive
walking and cycling and their urban environment more generally to
be safe.
Ian Roberts
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Design works better
than laws
Clara Cardia

Basically, our
city layout,
design of
buildings, and
zonal
regulations have
to ensure that all
parts of the city
experience
human activity
and increased
interaction at all
times. Buildings
should not be
hidden behind
boundary walls,
fences, and
hedges. When
street life is
visible from
inside homes
and shops, it
becomes a
strong deterrent
for crime.

IN THE SIXTIES, beginning with Jane Jacobs in the United
States, the sprawling, impersonal model of the city came to be
blamed for spiralling crime.
Disenchantment with modern urban planning and industrialised
mass housing led to the formulation of Crime Prevention
Through Environmental Design (CPTED) as an alternative approach, which sought to slow down traffic, connect people and
promote natural surveillance in neighbourhoods. If there were eye
contact and more people on the street, crime would go down.
CPTED is based on the thought that the physical environment
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defines behaviour. It questions the simplistic position that people
can be divided into 'good' and 'bad' – or that driver training and
education programmes are enough to ensure safer roads.
Urban design, on the other hand, can reduce the probability of
people committing crimes and traffic offences. It is possible
through design to slow down traffic and leave drivers with less
choice. Design can be used to shape the built environment to create a sense of well-being by opening up public spaces and encouraging people to access them.
To be effective, CPTED has to vary from situation to situation
and country to country. But it in essence it harks back to the compact, organic city characterised by small blocks, narrow streets,
mixed-use and social integration.
Basically, our city layout, design of buildings, and zonal regulations have to ensure that all parts of the city experience human
activity and increased interaction at all times. This means that all
neighborhoods integrate the presence of homes, work places,
shopping, leisure activity and entertainment and not place them
in different locations. Buildings should not be hidden behind
boundary walls, fences, and hedges. When street life is visible
from inside homes and shops, it becomes a strong deterrent for
crime.
Jeff Risom

It is very
important
to understand
what
infrastructure
features and
urban design
principles will
help people in
adopting
desirable forms
of behaviour.
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Jeff Risom

Larry Cohen, Carolina Guzmán,
Sana Chehimi and Anna Realini

Changes in the built environment – the ways communities are designed – can
have a significant effect on making communities’ look and feel safer.
The built environment refers to everything that we design and construct – including homes, schools, offices, places of worship, theatres,
parks, and restaurants, as well as the streets and open spaces that connect these places.
One of the fundamental conditions for
this mechanism to work is a desired and
informal contact among human beings using both vehicular as well
as pedestrian flow spaces. This contact will be achieved based on bonds
of trust as well as different environmental variables, such as clear visual fields, appropriate lighting, and environmental information,
which among others affect the level of trust of those using a neighbourhood street.
Macarena Rau Vargas

Experience of the last half a century indicates
that it is not possible to change the behaviour
of all residents of city by means of educational campaigns. Therefore,
it is very important to understand what infrastructure features and
urban design principles will help people in adopting desirable forms
of behaviour.
Bruce Appleyard

Eric Dumbaugh

Since a roadway is a human-designed product
that provides information to a user, then this
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suggests that the design of a roadway results in a communicative event
between a roadway designer and a roadway user. In other words, the
roadway is a text that, when successfully designed, provides the roadway user with clear information on safe and appropriate behaviour.
Bo Grönlund

It is therefore very important that concern for public
space start with thinking about space and behaviour,
not with technical solutions like fences or CCTV. High speed, and separated car traffic creates a barrier and a no-mans land, empty pedestrian
and bicycle routes and empty public transit stops at night, as well as large
parking facilities, tunnels and overpasses with even more fear of crime.
Since human beings are strongly influenced by
structures and systems they operate in, solutions
based on individual behaviour change are not very successful in most
situations. The more complex the system, the less freedom individuals
have in changing their own behaviour. This is particularly true for
individuals living in large cities around the world.
Dinesh Mohan

Politicians, policy-makers, and the general
public have placed great emphasis on educational and training approaches. However, their potential for changing individual behaviour is limited. Much greater progress is possible
through application of a systems approach emphasizing engineering,
environmental, and vehicle
Lakshman Anand/Civil Society
design changes.
Allan F. Williams

Reducing crashes and their
consequences through vehicle
design enhancements and
sound engineering/environmental practices, supplemented by behavioural
strategies, is the preferred approach in all of the world’s
countries with mature systems
of motorization.
Educational and training pro-

Reducing
crashes through
vehicle
design and
sound
engineering
practices,
supplemented
by behavioural
strategies, is the
preferred
approach.
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Bo Grönlund

Actual crime
prevention can
be combined
with a feeling
of safety.
Focusing on the
experience of
well-being will
result in more
populated
public spaces,
which can
reduce crime
and increase the
feeling of safety.

grammes when used alone largely fail to change individual behaviour.
There are many ways to change the environment in ways that change
driver behaviour, without having to resort to telling drivers what to
do. Roadway design features and proper signing, for example, can influence drivers to lower their speeds. And there are many environmental changes that will reduce the consequences of collisions that do
occur. Not all of the changes are high in costs; in particular, there is
much untapped potential for making simple and low cost engineering
changes in urban areas that can produce major crash reductions.
In real life there is often a large difference between experienced or
imagined safety on the one hand, and the actual, real safety on the
other. The image of crime reported through the mass media often gives
a very different impression of risks compared to real statistical crime
rates – different risks for different groups of the population, in different places and at different times. The feeling of safety or unsafety is to
some extent also age and gender dependent – sometimes proportional
in reverse to the real risks.
It is considered possible to combine actual crime
prevention with an increase in the feeling of safety.
This supposedly can be done by focusing on the experience of wellbeing in the urban environment. This will result in more populated
Bo Grönlund

14

Essential ideas from SAFETY, SUSTAINABILITY AND FUTURE URBAN TRANSPORT

Bo Grönlund

public spaces, which can reduce crime and increase the feeling of
safety. The focus on well-being also means that the environment does
not get a hard and repulsive expression, which by itself can increase
the feeling of unsafety.
We have ’technical’ laws for traffic safety, for fire protection, for accessibility for disabled, etc., but crime prevention, still focuses almost
only on the criminal through social and law enforcement means.
In the Netherlands improved burglary reduction was written into the
building regulations in 1999, with a 90% reduction of burglaries in
new dwellings as a result. In Norway a general goal on crime prevention became part of the Planning and Building Law in 2008, and
in Denmark Crime Prevention Through Environmental Design
(CPTED) has advanced to become a footnote in the Building regulations since 2010 . In Sweden an investigation in 2002 showed that
CPTED was starting to have some influence in urban planning carried out by Swedish local governments and in 2010 the first private
Swedish dwelling developer decided to implement CPTED in all of
the company's procedures and operations.
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Keep the focus
on people
Jeff Risom

Effective and
safe road design
and transport
planning has to
address a set of
conflicts
implicit in the
social context
within which
roads
are built and
transport is
provided.
THE MODERN CITY was designed not for people but the automobile. Jane Jacobs famously said: “Not TV or illegal drugs but
the automobile has been the chief destroyer of American
communities.”
Since the Sixties, American cities have been trying to redefine
themselves and discover some of the lost equilibrium in urban living. Efforts have been made to get people out of gated communities and into public squares. The world over, enlightened
governments aspire to make cities more friendly and composite.
The norm now is to structure cities around people and not automobiles. Planners seek to unravel behaviour patterns and choices
in the belief that policies must have bottom-up ownership.

16

Essential ideas from SAFETY, SUSTAINABILITY AND FUTURE URBAN TRANSPORT

The Hazards Centre began on a trajectory of participatory research in 1998 that has led it away from the
notion of the road as a mobility corridor to a more integrated appreciation of the road as a public space in the social sphere, where there
are multiple users and each group has its own perception of how the
space can be used. These other road users, who far outnumber the private car owners, form an enormously large constituency that does not
share the perception that private motorised vehicles add to safety on
the road or to the quality of life and yet are not heard at all in the
fora of urban decision-makers and planners.
Dunu Roy

Effective and safe road design and transport planning has to address
a set of conflicts implicit in the social context within which roads are
built and transport is provided. For instance, planners think in terms
of ‘mobility’ while a majority of road users are concerned about ‘livelihoods’. The role of research and analysis for road safety is thus often
(and unthinkingly) given to the ‘expert’ who tries to generate awareness around his/her perceptions, but the ‘people’ who use the road frequently have a completely different perception of the road but are not
allowed to express them in decision-making arenas. Consequently, the
central issue that remains is the politics of voice and human rights
and how they may be brought to the core of designing the street as
democratic and public space. And whether this process has an indigenous “undeveloped” quality or it must, because of the political imperative driven by the interests of large corporations and the global forces,
follow the false models created by the “developed” nations.
Lakshman Anand/Civil Society

Planners think
in terms of
‘mobility’ while
a majority of
road users are
concerned
about
‘livelihoods’.
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Bo Grönlund

People first
initiatives break
the traditional
norms of a
purely hardware
based planning
paradigm of
vehicle capacity,
through more
lanes or flyovers
and improved
safety by means
of more barriers.
People first mobility moves beyond the rationalist
mode that historically has placed utility - maximization of the individual at the center of political thought. Instead
it shifts its focus to the wider health of social networks, the real lifesystems of society and culture. This transformation from an econ-centric era to a socio-centric one has numerous “software” policy
consequences for creating settings that nurture virtuous choices and
“hardware” consequences for creating physical environments that promote virtuous civic settings for people to co-exist.
Jeff Risom

People first initiatives break the traditional norms of a purely hardware based planning paradigm of vehicle capacity, through more lanes
or flyovers and improved safety by means of more barriers.
There is an urgent need for the linking-up of transport planning and
urban design, public health and transport safety, well-being and the
built environment. The multi-dimensional experiences of the pedestrian, cyclist, and passenger must all be considered as one, at the ‘eyelevel’ of humans in the city.
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Jeff Risom

Key to this people first approach is recognizing that walking is the
most universal form of transport. All cyclists, public transit riders and
motorists begin their journey as pedestrians and therefore the transit
and automobile network can only be as good as the pedestrian network that brings them to other modes of transit.
By rigorously collecting people centered data, and clearly communicating it to the public the decision to re-design or remove was not random, nor politically charged, but rather based on an empirically based
decision making framework.
This type of community engagement at scale 1:1 (in real time and at
actual scale) embodied by the pilot project approach, allows all citizens
to provide informed feedback and is vastly superior to the traditional
long and drawn out engagement process accessible only to those that
have time to attend.
Changes in the built environment – the ways communities are designed – can have a significant effect
on making communities’ look and feel safer. The built environment
refers to everything that we design and construct – including homes,
Larry Cohen
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public transit
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schools, offices, places of worship, theaters, parks, and restaurants, as
well as the streets and open spaces that connect these places.
Less emphasis on access control and target hardening and more emphasis on the possibilities of constructive social activities in common areas, especially for young people.
Bo Grönlund

Urban enclaves that turn their backs on 'public' streets as well as
fenced and gated developments are other answers to severe problems
of crime and fear of crime, e.g. in India, South Africa, Latin America
and the US. These developments may ease the situation for the wellto-do for some time, but they will not solve the problems of crime and
fear of crime in public spaces and they will be detrimental to social
cohesion and sustainability in the long run.
Real risk, fear and anxiety have to be considered;
actions should be calibrated on the most vulnerable
population (elderly, children etc.)
Clara Cardia

Safety and security criteria for location of tram/bus stops have
to be defined in agreement with the local residents, Road
Department of the Municipality, the traffic Police, the
local Police and the Public Transport Company in
order to ensure that they are implementable.
Natural access control is a group of
design strategies whose goal it is to reduce
criminal opportunity. It promotes the design
of new architectural elements as thresholds
to create within potential criminals the
perception that there is a risk in choosing that area because it has a specific
user. It does not promote the closing
or blocking of pedestrian walkways,
but rather promotes good flow integration and connectivity by paying
attention to their entrance and
exit spaces.
Macarena Rau Vargas

Jeff Risom
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Natural surveillance is defined as the ability to see and be seen within
the urban space and it refers to designing strategies that seek to increase
visibility of a space by using appropriate location, window design,
lighting, and landscaping, among other actions. It seeks to increase
the ability of residents to observe the activity in their surroundings,
which provides the opportunity to modify inadequate behaviour, or
at least report them to the police or the owner of the property. When
natural surveillance is used at its maximum potential, the possibility
of preventing the crime increases by making the behaviour of the aggressor easily observable.
Magnificent public spaces offer those who arrive in the city the opportunity to also become citizens. Currently, during the 21st century,
our politicians only want to build streets and grade separated junctions. Social structures, the kind which make humans better, are no
longer made. Therefore, the urban crisis is evident.
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Making roads safer
Clara Cardia

An endemic
problem is that
our
transportation
planning is still
being
conducted from
the perspective
of the person
travelling
inside the
vehicle.
THE MORE COMPLEX the issue, the more there is a tendency
to focus on the simpler and more technical aspects of the problems. Sustainable transport solutions are frequently reduced to
those concerning cleaner vehicle emissions, provision of public
transport and ‘encouraging’ walking and bicycling. The reasons
why people and governments do not or cannot follow many of
the prescribed goals get less attention.
Most transportation planners neglect issues involving the interaction of urban structures, urban layout, street design and architectural forms and their influence on human behaviour in
transportation choices.
Just the availability of clean vehicles, provision of public transport
facilities, and construction of bicycle tracks, will not be sufficient
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Lakshman Anand/Civil Society

for ensuring that our cities in the future have sustainable consumption and healthy living patterns.
Vehicle speed is the most important factor that determines how
often accidents occur and how severe they are. This is particularly
important in urban areas where people have to walk,bicycle and
use public transport. Urban vehicle speeds have to be controlled
by appropriate road design. The design approaches include: provision of wide pedestrian paths and segregated bicycle lanes on all
arterial roads, limiting the width of roads for vehicular traffic, use
of modern roundabouts on all categories of roads, provision of
junctions at shorter distances and raised pedestrian crossings and
speed-breakers on residential roads. This ensures that vehicle
speeds remain below 50 km/h on main roads and below 30/km/h
in residential areas.
Civil engineers generally don’t know the
relationship between the structures they
are building and the effects on human behaviour, social systems, economic patterns, etc. They are happy to provide the society with strong,
fast, convenient cars and a road network with so many lanes as car
traffic is expected in the future. They call these methods “forecasting”
and use it as a means for technical, economic and political decision
making. The unit of their scale in this profession was the “PassengerCar-Unit” (PCU) and not the man. They didn’t take care of the need
of pedestrians, not of children, not of elder people, not of cyclists and
even not of the needs of public transport. This is what we see in the
public urban space, everywhere, today.
Hermann Knoflacher

The outlook of many low and middle-income countries is not very
different from the traditional developments in the west. Investments
for pedestrian, cycle facilities or rehabilitation of historical urban
structures are not mentioned. The “need for a step change” is still following the old paradigm and the story of the industrial nations.
Interesting is the programme for “knowledge management”. But it
depends what kind of knowledge should be disseminated. If knowledge
management is based on these wrong models, there will be no sustainable future for most countries. The knowledge base must be

Civil engineers
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changed and this will be a big opportunity for a different kind of development.
The goal “pedestrian connectivity with other modes” cannot be reached
by providing only charged parking for private motor vehicles. The physical structure of parking has to be changed. If the wrong structure is
built, charging alone will not change behaviour of people.
An endemic problem is that our transportation planning is still being conducted from the
perspective of the person travelling inside the vehicle. Until we embrace and plan for the out-of-vehicle traveller, transportation engineers, modellers and planners are likely to continue to arrive at
research conclusion, modelling results and roadway designs that serve
autos and the in-vehicle travel experience only. Heavy trafﬁc reduces
the independent mobility of children and you.
Bruce Appleyard

Chronic trafﬁc noise can stress children and raise their blood pressure,
heart rates, and levels of stress hormones.
Children who live in neighbourhoods not dominated by trafﬁc have
Jeff Risom
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a wider circle of friends, and so do their parents.
Without pedestrian and bicycle facilities to provide sanctuary for a
child from automobile trafﬁc, the negative senses of danger and dislike
mean children cannot appreciate or possibly even identify the qualities
of their neighborhood that are memorable, positive, or special. Additionally, exposure to threats posed by automobiles limits a child’s positive association with his or her neighborhood, including the area
around the neighborhood school. Building complete and livable streets
that are safe for travel via foot, bicycle, and yes, automobiles, is especially important if we want our children to establish a healthy sense
of comfort, well-being, and connection within their own community.
It is fairly obvious from the passenger satisfaction data that if public transport commuters are
to be retained in Cape Town, and if new riders are to be attracted,
an overall quality of service improvement is required, and improvements in safety and security service attributes will need to be central
to this effort. Similarly, it is clear from the child independent and
scholar travel data that if walking is to be promoted amongst children,
safer environments are required. There is no reason to believe that the
same would not apply to encouraging adult pedestrians as well.
Roger Behrens

Geetam Tiwari

At the design level, design of road infrastructure
(road cross section, carriageway width, intersecLakshman Anand/Civil Society
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tion design), facilities for pedestrians, bicycles and public transport
users influence the risk taking behaviour of road users. This includes
observance of speed limits by car and bus drivers, waiting for sufficient
gaps by pedestrians and use of zebra crossings and pedestrian subways.
A study showed that when a junction was changed from at-grade, signalized intersection to a grade separated interchange with a flyover,
higher percentages of vehicles are travelling at higher speeds in all categories after reconstruction. Risk to pedestrians has increased because
conflicting vehicle speeds after reconstruction are higher as compared
to before reconstruction. The probability of pedestrian fatality with
different vehicle groups increased 67%-200%, respectively.
An analysis also shows that of all the modes, safety for cyclists has improved the most as the bicycle interaction with buses on roads has reduced since the construction of segregated lanes for bicycles. Moreover,
after the BRT corridor became operational the pedestrians faced risk
of impact by buses, but the implementation of rumble strip on the
bus lanes resulted in reduced bus speeds and reduced the risk imposed
by buses on pedestrians.
The most well established relationship is the relation between speed and objective safety. The
power function shows that fatalities are related approximately to
speed by the power of four. This means for instance that a 10% reduction of speed results on average in a 35% reduction in fatalities.
Chryster Hyden

A tentative conclusion is that speeds of vehicles should be “well below”
50 km/h in locations where motor vehicles, pedestrians and bicyclists
interact. One of the implications is that speeds in interactions between
motorized traffic and vulnerable road users speeds should be at most
30 km/h.
The relation between the give way behaviour among car drivers and
bicyclists depends on speed. We can see that speeds below 50 -60 km/h
are of special importance. At speeds at or below 30 km/h a great majority of car drivers give way to the bicyclists, even if they do not have
to do it. It is stated that lower speeds will result in more time consumption. The point to be made first is that lowering speeds (larger
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Eric Dumbaugh

travel time) for cars is one of the main purposes; going by car should
be less attractive compared with other environmentally friendly
modes. Secondly, the time loss is not necessarily dramatically large.
The average travel speed by car is in most cities not higher than 2535 km/h, thus higher possible speeds in parts of the network will only
slightly increase the total travel speed. Around 50% of all car trips –
at least in many European countries and probably elsewhere as well –
are shorter than 5 km. Therefore, the time loss in this is of course negligible.
So the conclusion is that regarding safety, speed-breakers (humps) seem
to work at least as well as any other speed reducing measures, probably
better. In addition there are indications that the speed-breaker works
also in large scale. In the city of Gothenburg in Sweden, effective
speed-reducing measures have been introduced in an almost complete
way on all streets except for on the largest arterials. The results are
very encouraging; traffic calming is responsible for the largest part of
a large reduction in the numbers of deaths and serious injuries to
pedestrians and bicyclists resulting in a socio-economic benefit of approximately 40 times the direct costs.
However, there is one competitor and that is the small round-about.
Large scale studies in a Swedish city showed that it was possible to re-
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duce entering speed to around 30 km/h, and injuries by 40%, to increase yielding by car drivers, and with less time consumption by cars.
Besides, a majority of all road users were in favour of the measures,
especially in the longer run. There are many studies nowadays of small
round-abouts. In a meta analysis based on quite a lot of studies the
conclusion is that the introduction of a round-about reduces fatalities
by more than 50% at four leg intersections.
Major roads should be spaced on
roughly 400 metre grids, with first
order connectors every 400 to 500 metres, in keeping with historic
human-scale five minute walking distances.
Gordon Richard Lovegrove

Classic theory has established capacity for bicycles and pedestrians at
between 1,000 and 2,000 units per hour on a one lane, one-way facility, or up to four times the capacity of passenger car road lanes when
accounting for spatial requirements. Moreover, pathways supporting
such traffic need typically less than 10% of the geotechnical, structural, materials, construction, and on going maintenance that must
be paid for to support vehicular and freight traffic loading.

More
sustainable
built form, in
terms
of walking,
bicycling, and
transit-friendly
neighbourhoods
is expected to
lead to reduced
auto use, which
in turn has
been associated
with reduced
road collisions.

This drive to more sustainable land use and transportation may hold
the key to global road safety improvement, as built environment directly influences the amount of auto dependence, even more than
socio-economic status. More sustainable built form, in terms of walkEric Dumbaugh
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Eric Dumbaugh

ing, bicycling, and transit-friendly neighbourhoods is expected to lead
to reduced auto use, which in turn has been associated with reduced
road collisions.
At the most basic level, the sole purpose of a transportation system is to allow travellers to access destinations; most travel does not occur for its own sake. For roadways where
land use access and turning manoeuvres are to be expected, the design
objective cannot be to prohibit such manoeuvres, as is done for highways,
but to instead prevent these manoeuvres from occurring at unsafe speeds.
The lower-speed, “unforgiving” designs embodied by livable street treatments appear to be an effective means for reducing turning speeds, thus
resulting in improved safety performance, despite the fact that they violate
the core assumptions of contemporary design practice.
Eric Dumbagh

Where hazards are present and visible, such as in the case of livable
streetscape treatments, risk homeostasis theory would expect drivers to
compensate for these hazards by modifying their behavior to reduce
their risk to an acceptable level. Indeed, the fact that livable street
treatments did not demonstrate higher rates of midblock and roadside
crashes and injuries than other roadway sections is readily understandable when one considers the common-sense fact that few drivers
intend to be killed or injured as part of their driving activity. Since
the roadside features used in livable street treatments are not only
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clearly visible to the driver, but also expected, drivers behave as reasonable people would be expected to: they simply adjust their behaviour to avoid crashing into them.
A risk-centered approach to transportation design explains why drivers
do not comply with posted speed-limit practices. It further explains
why midblock narrowing and chicanes, two traffic calming applications that modify the result in substantial (74%-82%) crash reductions. Indeed, all traffic calming measures appear to reduce crashes by
reducing speeds and/or increasing driver caution ) In all of these cases,
driving behavior can be attributed to a driver’s perception of risk,
which is a function of what they perceive from the road and roadway
environment, resulting in behavioral adaptations that seek to maximize the benefits of driving without exceeding the level of acceptable
risk that a driver is willing to accept for the task. Stated simply, drivers
“read the road”.
Designs that heighten the salience of the roadside regions naturally
increase the driver’s attentiveness to these areas, resulting in more “correct” navigation and, as a result, fewer “errors”. Further, a highly interesting finding is that studies on the relationship between visual
activity, driving, and a roadway’s design environment find that drivers are much more visually active in urban environments when compared to rural ones, a finding that suggests both a heightened
awareness to potential hazards, as well as an enhanced preparedness
to react to them when they occur.
Eric Dumbaugh
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In other words, the roadway is a text that, when successfully designed,
provides the roadway user with clear information on safe and appropriate behaviour. If the communication between the designer and the user
is successful, the result will be the reduction in the mismatch between
driver expectancy and actual safety, or a reduction in systematic error.
The use of high design speeds results in high vehicle operating speeds,
creating environments that are auto-oriented and which discourage the
use of alternate modes. most recent research reports that wider lanes on
urban streets have little or no safety benefit, at least to the extent that
safety is measured in terms of empirical observations of crash incidence.
A before-after study found that the placement of trees and other roadside
features in the clear zone produced a significant decrease in crash incidence . By contrast, each strip commercial use is associated with a 1.3%
increase in motorist crashes, and each big box store is associated with a
6.6% crash incidence. Stated another way, each strip commercial use
has about twice the effect on crash incidence as a million miles of vehicle
travel, and each big box store has nearly 9 times the effect.
Cities with higher crash rates have a higher proportion of crashes on roads that have 4 or more
lanes. Higher fatality rate cities have a greater proportion of crashes
on wide roads and at mid-blocks. These results suggest that average
speeds could be higher in the high rate cities. Denser street networks
with higher intersection counts per area are associated with fewer
crashes across all severity levels.
Dinesh Mohan

Conversely, increased street connectivity as well as additional travel
lanes along the major streets went along with more crashes. More lanes
resulted in an increase to the expected number of crashes across all
severity levels. The average total number of lanes on the citywide streets
had one of the higher levels of statistical significance with respect to
safety of all the variables in their dataset. Therefore, it is reasonable
to assume that presence of wider roads with long block lengths are associated with higher crash rates in cities.
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Vehicles need to
think and feel
Yves Page

HOW PEOPLE BEHAVE is decided by their perception of risk,
rather than the actual risk. When people read and hear about
speeding cars mowing down children and the elderly almost every
day they become overprotective and minimise walking trips as far
as possible. It is not surprising, therefore, that the number of children walking and bicycling to school is half or a third of what it
was in four or five decades ago in many countries. It is essential
that this perception needs to undergo a change, and this can only
happen if vehicles on the road actually become safer and fewer
pedestrians and bicyclists get killed in our cities.
Over the past decade advances in computer systems and communication technology have given us a hope that we can accelerate
the process to ameliorate the negative externalities of motor vehicle transport. All these technologies have been grouped as intelligent transportation systems (ITS) and encompass a very wide
range of technologies. It is expected that when integrated into
the transportation system's infrastructure, and in vehicles themselves, these technologies will help increase safety on our roads.
Some of the technologies that would be important in cities, espe-
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Yves Page

cially with regard to pedestrians and bicyclists, are speed-limiting
devices, automatic braking systems, pedestrian detection systems
in the dark, and alcohol interlocks that prohibit the vehicle from
starting if the driver has been drinking. Other developments include design of car, bus and truck fronts that our pedestrian
friendly and designed to reduce severity of injuries in case of a
crash at urban speeds.
High vehicle speeds in urban zones, which
accounts for most pedestrian crashes, must
be reduced. So there is case for an “Urban Car”, separate from the
high speed, long distance car of today.
Sudipto Mukherjee

A case is made for a pedestrian-safe car that limits the injuries to
moderate levels. Methods to achieve the target include shape optimisation thorough an injury cost function, development of newer “skin”
material, reducing the overall mass of the vehicle and limiting vehicle
speeds to below 60 km/h. Convergence of the optimisation process towards one shape suggests the existence of a single front-end profile
forming a "universal" front-end. However, further refinement of
analysis methods, including establishing representative crash population is needed to recommend firm measures that can be deployed in
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real life. It is suggested that methods to enhance pedestrian safety at
the cost of driver satisfaction is warranted.
Fifty per cent of the drivers’ functional failures in
urban injury crashes are perception failures: (1) The
driver is unable to see what he should see because of parked or moving
vehicles, or because of infrastructure masking. This lack of information sometimes ends up in risky behavior: even in the absence of information, the driver takes an action that he would not have done if
he had the information. (2) Driving becoming humdrum, noticeably
during routine usual trips. The driver generally allocates poor attention resources compared to the driving task demand. Another important issue is distraction. (3) Bad expectation of the actual action of
other users
Yves Page

Over-Vision Systems: Cornering lights trigger when the system detects
a certain angle on the driving wheel and when the low beams are already on. Contextual cornering lights have the same principle. When
the system detects an intersection, by using information from the navigation map, lights on the front side switch on and allow the driver
to better see and to be better seen from the users on the perpendicular
axis.
Moving bending lights are moving low beams or headlights that enable the drivers to see better where the car goes, especially in bends or
turns. This is an improvement of the cornering lights, even though
more expensive.
Yves Page

Co-Pilot Systems: Intelligent Speed Adaptation (ISA) encompasses a wide range of
different technologies aimed at improving road safety by reducing
traffic speed and homogenizing traffic flow, within
the limit of posted speed
limits.
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Advanced Emergency Braking Systems: They allow an automatic
braking in follow-up driving situations when they detect that an impact is imminent. It is generally constituted by a system of mediumrange or long-range radars and possibly (but rarely) coupled with a
frontal camera.
City Safety monitors the traffic in front with the help of a laser sensor
that is built into the windscreen’s upper section of the car. It can detect
the rear-end of a vehicle in front of the City Safety equipped car. If the
driver is about to drive into the vehicle in front and does not react in
time, the car brakes itself. City Safety is active at speeds up to 30 km/h.
Overall, safety benefits seem rather low if each system is considered
separately, because each of the driving assistance system address just a
part of the safety issues but the total of all of the systems, even partially
overlapping, is supposed to bring large benefits.
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Get people talking
Jeff Risom

COMMUNITY INVOLVEMENT AND comprehensive approaches and multiple sectors working together are essential for
designing safer streets. Effective and safe road design and transport
planning has to address a set of conflicts implicit in the social context within which roads are built and transport is provided.
There is a need to bring local people into decision-making arenas
so that there are multiple perceptions of the road and how it
should be used for the benefit of the largest possible number of
people.
Getting people talking is important because vulnerable sections
of the population are the most affected by violence. So for ensuring that public transportation meets community needs it is important to know what children, women, people with disabilities
and older adults think and feel.
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A public health approach is necessary for road safety so that problems are prevented and the response is not post the event. For this
it is important to have wide consultation with citizens and professionals from different disciplines working together.
The public would surely be better served if all public
health professionals recognised the health benefits of
walking and cycling and the dangers posed by car use. All health professionals interested in maximising health outcomes would urge the
public to use their cars much less and to walk and cycle more.
Ian Roberts

A cognitive mapping study helped identify,
prioritize, and gather support and funding for
needed improvements, it also presented an opportunity to see whether
making the street safer for children could change their perception of
their neighbourhood. A comparison of the collective image maps of
the children from the before group and the after group reveals how
improvements to the pedestrian and bicycling environments help children develop a richer sense of their neighbourhood, as well as lessen
the sense of threat posed by automobiles.
Bruce Appleyard

Supporting “youth livability” by achieving “street livability” objectives
also helps engage children and adults in their street and community,
ultimately making streets and public places safer for everyone. In closing, while new walking and bicycling facilities can improve a child’s
physical health and safety, they also can allow children to explore,
connect, socialize, and to be...kids!
Clara Cardia
Macarena Rau Vargas

In the Lorenteggio area of Milan a study on crime
and disorder is carried out using data given by the

Supporting
“youth
livability” by
achieving “street
livability”
objectives also
helps engage
children and
adults in their
street and
community,
ultimately
making streets
and public
places safer for
everyone.

GET PEOPLE TALKING

37

Larry Cohen
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police and interviews. These are addressed to the local police, the district councillors, the editor of the local newspaper, owners of shops
and newspaper stands near stops, bus drivers. This information permits to draw a map showing the location of anti-social behaviour and
small crime in the area.
The second part of the study concerns establishing guidelines for the
safety and security of bus/tram stops in the city. For this purpose a
working group is established “with the aim of discussing the various
actions that could be taken.” The working group comprises the urban
planning and the traffic sectors of the Milan municipality, the local
police, the road police, Milan Transport Authority (ATM) and the
research Lab LABQUS of the Milan Polytechnic. The group has held
several working sessions to discuss the criteria to apply as regards the
location, design and upgrading of bus stops. These criteria had to obtain the agreement of all the parties involved in order to ensure that
they would be applicable in practice.
Direct contact together with clear and targeted messages towards passengers’ representatives are required in order to set up a relationship
of trust and modify peoples’ perception of insecurity on vehicles. Actions include:
Relations with the various categories of “vulnerable” users: Insecurity
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is perceived in a very different way by men and
women, adults and the elderly. Women and
elderly people are the most vulnerable
categories. Representatives of these
categories (who are important users
and are sensitive to the problems of
safety) should be involved when assessing actions to be taken on the
public transport system (relocation or
modifications of bus stops, reorganizations, etc.).

Clara Cardia

The introduction of ‘social mediators’: An
initiative that has been introduced in other European countries (especially in France) is the use of “social mediators”
who take over a series of tasks from transport company staff. (The
teams of social mediators often include former company employees as
well as unemployed young people).
The concept of community involvement
is focused on the incorporation of neighbours from a community as essential actors in environmental safety.
It emphasises strengthening strategies for neighbourhood and community organisations, and residents of an area where natural surveillance, natural access control, and territorial reinforcement must focus
toward the development of active participation and local organisation. The latter must structurally be integrated to strategy. A user of
the territory is considered as a native expert on his feeling of security,
the reason why he is a key actor at the time of applying strategy in an
integral manner.
Macarena Rau Vargas

It is required for promoting community trust to design flow spaces as
well as meeting spaces with environmental characteristics that promote harmonic coexistence; that is, attractive, ludic public spaces,
that respond to the deep environmental needs of all the users of he system. Citizens’ participatory process in the diagnosis, design and execution stage is a key factor of the increase of social cohesion.
Considering the local inhabitant as the environmental native expert
is the crucial factor that pushed forward the whole community and
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changes negative relations into positive ones.
It is important to point out that the perception of insecurity when faced
with the real possibility of being a victim of a crime is by the individual,
this is the reason why the measurement unit is human beings. From that
viewpoint, pedestrian flow spaces should be designed first according to
human environmental needs such as safety perception; later, vehicles
should be incorporated, as well as other means of transportation, but
subordinated to the environmental experience of pedestrians.
We explore this true socialism by posing questions
that challenge the current paradigms of mobility
planning, urban design and transit policy. What if mobility systems
provided virtuous feedback loops between policy and design that induce persons to act virtuously; both for the betterment of their own
condition, but also to the betterment of collective society. What if planning policy and urban design created proper organization and spatial
Lakshman Anand/Civil Society
support structures to
empower citizens themselves as the capable
agents of change rather
than dictating centralized plans that are
often blind to local social conditions and
context?
Jeff Risom

New York has
utilized the
people first
approach to
ensure that
change in
physical
‘hardware’ is
rooted in the
experiential
‘software’ of
these spaces.
This type of
community
engagement
embodied by
the pilot project
approach,
allows all
citizens to
provide
informed
feedback.

Two specific characteristics led to the New
York model’s success.
First is the scale, speed
and ambition of the
temporary pilots not as
one-off projects but
working toward a
wider vision for the
city; and second the
commitment to extensive people based analy-
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sis prior to implementation and to perform post occupancy tests based
on how the projects perform for people and quality of life.
Whether it be moving the bicycle lane from the left side of the street
to the right, or realigning the location of bicycle tracks in proximity
to reclaimed public space to the use of materials and implementation
techniques, New York has utilized the people first approach to ensure
that change in physical ‘hardware’ is rooted in the experiential ‘software’ of these spaces. This type of community engagement at scale 1:1
(in real time and at actual scale) embodied by the pilot project approach, allows all citizens to provide informed feedback and is vastly
superior to the traditional long and drawn out engagement process
accessible only to those that have time to attend.
The people first approach requires politicians, city officials and design
professionals to undergo a drastic change of mindset. The approach
demands that we expand the definition of design from a fixed plan
to a guiding framework; success criteria from a specific form based
design code (New Urbanist), to a human performance based code
(opportunities to meet, interact and flourish in public space either
alone or together); from transportation system performance criteria
(e.g. system speed) to human mobility comfort and convenience perEric Dumbaugh
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Dunu Roy

formance criteria (proximity and accessibility to education, work,
leisure). As we have discussed in this paper, a shift from a ‘hardware’
driven approach where infrastructure is the main driver to a mix of
‘hardware’ and ‘software’ where the relationship between the form of
the built environment and its impact on human sociability and mobility is what is required.
In 1998, the Hazards Centre was participating in research into the housing problems of unauthorised
colonies, slums, and resettlement colonies and one of the survey schedules contained a brief question on the hazards at work because many
of the residents worked in offices or factories and shops. Almost half
the 1,600-odd respondents from the 15 settlements that were surveyed
(an average of 100 respondents each), responded by ticking “other”
(than mechanical, electrical, thermal, chemical etc) – particularly in
the slums – and later discussions revealed that travel to work was perceived as a major threat. Eight years later, the Hazards Centre helped
in repeating this survey with a specific question on travel modes and
hazards, in six resettlement colonies and, of 3,058 respondents, again
almost half said that they experienced danger to life and limb while
going to and from work, since they were mostly walking and cycling
This kind of participatory research, located well within the ‘mobility’
paradigm, reinforced the perception that travel had to be made safer,
particularly for communities of the working poor.
Dunu Roy
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The Hazards Centre began on a trajectory of participatory research
in 1998 that has led it away from the notion of the road as a mobility
corridor to a more integrated appreciation of the road as a public
space in the social sphere, where there are multiple users and each
group has its own perception of how the space can be used. These other
road users, who far outnumber the private car owners, form an enormously large constituency that does not share the perception that private motorised vehicles add to safety on the road or to the quality of
life and yet are not heard at all in the fora of urban decision-makers
and planners. It is also curious that policy makers wish to convert a
largely car-free society into one that treasures the motorised vehicle as
an emblem of ‘development’, and tackle the problems created by motorised traffic after the change has taken place, rather than build upon
what is of economic and ecological value in the existing social structure. It should be the task of the intelligent planner to understand all
these multiplicities through a dialogue with all the users and to design
the spatial functions in such a manner that conflicts between users is
minimised, safety and security is ensured for all, and the use of road
space has a value in democratising society.
Reduction of violence requires comprehensive approaches and multiple sectors working together, and
when these efforts are undertaken safety is enhanced (using two strategic
frameworks, the Spectrum of Prevention and Collaboration Multiplier),
Larry Cohen
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and active transportation encouraged and climate change reduced.
The public health approach engages multiple sectors working in coordination with each other and with community members to develop
and implement comprehensive strategies to address risk and resilience
factors, the underlying contributors to violence
High‐level leadership: The mayor and other local leaders insist that
the violence stops, provide necessary supports and resources, and
hold people accountable.
Collaboration and staffing: There is a formal structure for multidisciplinary collaboration to coordinate priorities and actions across
multiple jurisdictions and there is dedicated staffing in place to support collaboration and implement priorities.
Community engagement: Members of the community – youth and
adults, community based organizations, the faith community, the business sector, and survivors – are actively engaged in setting priorities
and ongoing activities.

Lakshman Anand/Civil Society

Today, there are many cases in which local authorities and urban
planners understand that urban crime prevention and reduction can
be best attained through direct involvement and meaningful participation by community members in the planning and design of their
public spaces; efforts to increase social inclusion, security and safety;
and development of upgraded living conditions. Integrated urban
planning is needed to better address crime and violence, and to create
communities that support active transportation and therefore reduce
driving and climate change.
Collaboration Multiplier is a tool and a process that fosters meaningful
and impactful partnerships between diverse sectors to more effectively
produce community-wide change. This process helps to delineate the
particular skills and niche of different collaborators, suggests what needs
to be better understood, and identifies key players that may be missing.
We can accomplish more and have a greater impact working together
than working alone. Fostering collaborative approaches brings to-
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gether the participants necessary to ensure an initiative’s success and
increase the “critical mass” behind an effort. Coalitions and expanded
partnerships are vital in successful movements including violence prevention and safety promotion. Collaboration is not an outcome per
se, like the other levels of the Spectrum, but rather a tool used to
achieve an objective. Often the best way to ensure a comprehensive
strategy is to build a diverse coalition. Collaborations may take place
at several levels: at the community level, including grassroots partners
working together such as in community organizing; at the organizational level, including nonprofit/ non-governmental organizations
working together to coordinate the efforts of business, faith, and other
interest groups; and at the governmental level, with different sectors
of government linking with one another.

