Future Urban

theme 1 TITLE

Choose your vision

The Volvo Research and Educational Foundations, VREF
c/o Volvo Stiftelseförvaltning
Dept 1512, m2.7
SE-405 08 Göteborg
www.vref.se
info@vref.se
Tel: +46-(0)31-66 22 72 (Monday–Thursday, 08:00-12:00 CET)
Fax: +46-(0)31-66 16 61
Production: Capito AB, Copy: Mette Hultgren, Graphic design: Pelle Björkman, Printed by: Printfabriken AB
Photographs: Front cover: Jean Desy / First Light / Corbis. Page 2: Arquiplay / iStockphoto.
Page 4–5: Franco Vogt / Corbis. Page 9: Chad Ehlers / Nordic Photos. Page 11: Joachim Ladefoged / VII / Corbis.
Page 14–15: David Sailors / Corbis. Page 18: Apply pictures. Page 20: Massimo Borchi / Corbis. Page 22: Heli Björkman.
Page 25: Jim Jurica / iStockphoto. Page 26–27: Nigel Pavitt / JAI / Corbis. Page 28: Paulo Filgueiras / UN Photo.
Page 29: Anders Modig / Naturbild. Page 31: John Hicks / Corbis. Page 32: Poeloq / Flickr.
Page 32–33: Travis Pacheco / iStockphoto. Page 34–35: John Hicks / Corbis. Page 35: CCNUT / iStockphoto.
Page 36: John Hicks / Corbis. Page 36–37: Tarzan9280 / iStockphoto. Page 38–39: James Marshall / Corbis.
Page 39: Paulo Fridman / Corbis. Page 40: Paul Knispel / Folio. Page 43: Arquiplay / iStockphoto.
Printed on environmentally-friendly paper

2

VREF

future urban transport

Contents

VREF
– investments make a difference

5

The need for coordinated action

7

THEME 1 Transport planning
and governance systems

10

THEME 2 Shifting focus
towards sustainability

13

THEME 3 Participation
– a necessary strategy

16

THEME 4 Improving
urban mobility

19

THEME 5 Public transport
for sustainable development

23

THEME 6 Improving safety
and sustainability

27

Select research that makes a
difference

32

VREF, Volvo Research and Educational Foundation, is the collective name under
which four foundations collaborate to ﬁnance research and education in the
areas of transportation, environment and energy. Since the turn of the Century,
these foundations – through VREF – have focused on the area Future Urban
Transport (FUT) with the subtitle, “How to deal with complexity.” VREF ﬁnances
FUT research programmes for the purpose of contributing to new ideas and
solutions within the complex structure that lies behind the design of sustainable
transportation systems in big cities. The challenge is to ﬁnd urban transport systems that will provide accessibility for the masses while at the same time radically reducing transportation’s negative local and global environmental impacts.
FUT is currently comprised of eight large research centres (Centres of
Excellence, CoE) in six regions of the world, and a number of smaller research
projects – Smaller Projects – that are often connected to one of the CoEs. VREF
is governed by a Board and a Scientiﬁc Council. The Board decides which research will be ﬁnanced, establishes policy, and is responsible for long-term asset
management. The Scientiﬁc Council is responsible for evaluating the scientiﬁc
quality of both the research funding applications that are submitted to VREF
and the ongoing research that is carried out.
A cornerstone of VREF policy is that the research that is ﬁnanced shall aim
to inﬂuence the development of transportation systems that are sustainable and
accessible for all. Therefore, the connections to education and stakeholders in
each local environment are important aspects of planned research programmes.
The four VREF foundations are: the Volvo Research Foundation; the Volvo
Educational Foundation; the Dr. Pehr G. Gyllenhammar Foundation, and; the
Håkan Frisinger Foundation for Transport Research.
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INTRODUCTION

The Future Urban Transport (FUT) research programme – How to deal with
complexity – is intended to contribute to the development of sustainable transportation systems. The programme searches for solutions at the system level,
because a number of components – including land use, city planning, transport
system choices and how decisions are made – need to be addressed simultaneously to develop sustainable transportation systems.
FUT emerged in a context of increasingly rapid urbanization and the motorization of major cities. The institutional and physical infrastructure change
slowly. Institutions and decision-making processes are often bottlenecks that
must be overcome in order for modern technology to be used in the best interest of the majority of the population. These developments and conditions have
created an urgent need to address large and complex questions regarding how
transportation systems should be organized, designed and integrated in a way
that is environmentally sustainable, safe from a trafﬁc perspective, and that
meets the needs of the entire population of a city – including those with the
least resources. It is against this complex background that FUT was established.
FUT rests on three cornerstones: a number of Centres of Excellence (CoE)
that carry out interdisciplinary research – in close collaboration with targeted
end users – with the aim of ﬁnding sustainable transportation solutions; Smaller
Projects that complement the research of the CoEs, and; a number of different
meeting opportunities such as CoE Workshops and regular FUT conferences. The
purpose of FUT conferences is to bring together researchers in the programme
with key stakeholders responsible for urban transportation systems, in settings
where the participants can learn from each other and develop new ideas.
What sets FUT-ﬁnanced research apart is the insight that interdisciplinary
research approaches are required to address increasingly complex transportation needs. The centres all work in close collaboration with intended users of
their research results, such as trafﬁc and city planners, politicians, government
agencies and interest groups. This is to ensure that the research results get
used and contribute to future transportation systems.
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The need for coordinated action
VREF – Volvo Research and Educational Foundation – strives to contribute to the
development of sustainable urban transportation systems that are accessible to the
entire populations of tomorrow’s cities. Getting there requires knowledge about which
decisions need to be made and who needs to work together to implement them.
GLOBALLY , URBANIZATION IS taking place at a
staggering pace. Today, approximately three
billion people globally live in cities. In 2020
that number is expected to have increased to
ﬁve billion. For individuals, urbanization often
means a different and better way of life, with
greater opportunities for work, education,
healthcare, etc. But urbanization and increased living standards also result in greater
transportation needs to and within cities, increased motorization, and, with that, growing
environmental problems such as air pollution,
carbon-dioxide emissions, and higher noise
levels, as well as crowding that limits accessibility. This is the type of development that
VREF hopes to inﬂuence and move in another
direction. The goal is to ﬁnd solutions that
contribute to sustainable transportation systems that serve the entire populations of cities and that at the same time radically reduce
transportation’s negative impacts on cities
and the global environment. “Future Urban
Transport (FUT), which we ﬁnance, is a relatively small research programme, and it is a
large and important issue that we have taken
on. But we are convinced that the research we
support can make a difference by introducing
fresh ideas and breaking old traditional patterns of thinking,” says Arne Wittlöv, former
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Chairman of the Board and currently an associated Board member for VREF.

New thinking makes a difference
VREF’s most important task is to identify
how research can make a difference and contribute to sustainable solutions. “We understood early on that it is not technology per se
that determines the shape of transportation
systems. That makes the FUT programme
special in a research context. It is more about
integrating policy with technological development; bringing together decision makers, city
planners, etc. at different levels and in different areas of a city so that the transportation
system is developed in the interest of, and
can be used by, the majority,” says Wittlöv.
These kinds of complex issues require
interdisciplinary research efforts, but also
that practitioners – such as public servants,
decision makers and system operators – participate in the research projects. “We have to
ﬁnd solutions that take land use, city planning and housing construction into account
as well as technical and economic solutions
that contribute to transportation systems
that make it possible to avoid chaos from a
long-term perspective. We are not only inter-
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ested in seeing solutions to various problems,
but also how one can achieve change,” says
Anders Brännström, the Chairman of the
Board for VREF.
Some of the issues regard how one can
succeed in ensuring that all of the stakeholders in a city or county are pulling in the
same direction when it comes to infrastructure projects. Even with the right knowledge about how to design an optimal future
transportation system, one must know how
to make it happen. Which mechanisms are
required to implement the design solutions?
“We have seen so many examples of the fact
that it is insufﬁcient to know what should be
done. One must also know how it should be
done. It is ﬁrst then that a process of change
can begin,” says Brännström.

Becoming an agent of change
The FUT research programme has existed
for ten years. From the start, the expectation has been that the research results should
be used and should contribute to sustainable
transportation systems in cities. Now the task
has become even clearer. “We feel that we
have disseminated the results such that they
get used. But now we want to take it one step
further, where we ask ourselves, “Which areas
are we interested in investing in? Where
can we make a difference?” says Anders
Brännström. Therefore, in the future VREF
will not only be about funding research. VREF
will continue to support research centres and
their development, but in the future each
centre can have multiple funders from the
start. Thus far, the centres have not needed to
seek co-funding until after the ﬁrst ﬁve years

INTRODUCTION

of their original research grant from VREF.
“As a result of an external evaluation of the
VREF, performed by Technopolis, we have
recognized
the potential
for VREF
By international standards,
to become
VREF is a relatively small
an agent of
research ﬁnancer. But with
change even
relatively limited resources
more clearly.
By requiring
we can still make a differin the future
ence, by initiating a prothat cencess of change in the right
tres identify
direction”
co-funders
right from
ARNE WITTLÖV
the start and
engender
the support of decision makers, we believe
that we can stimulate a discussion regarding which solutions are required for achieving sustainable transportation systems,” says
Anders Brännström.
Some of the change involves going from
open calls for proposals to targeted requests
for proposals where VREF deﬁnes a topic that
is in need of research and where FUT can
contribute to ﬁnding solutions. Another part
of the development toward becoming a more
effective agent of change involves emphasizing
collaboration between researchers and practitioners to an even greater extent. “In the
request for proposals that is currently underway regarding freight transportation in urban
environments, we require that the researchers
already have the support of a city or county
when they apply. We are clear that we want
the solutions that are developed within FUT
to lead to change,” says Brännström.
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Themes
Sustainable transportation in China

The
Future Urban Transport research programme
The China Urban Sustainable Transport Research Center in Beijing
intends
strategies
for developing
sustainis working to
to ﬁcreate
nd solutions
that are applicable
at both technical
and
policy
The researchers
hope that
results
will even
be useable levels.
transportation
systems
intheir
large
urban
areas
ful in other developing countries.
around the world. The programme is organised into
six themes to support the vision to inspire and supCUSTReC
port new, equitable urban transport solutions that
The
China Urban
Sustainableand
Transport
Research
Center
(CUSTReC)
improve
accessibility
safety
as well
as efﬁ
ciency
initiated activities in 2006. VREF is ﬁnancing the Centre through
and environmental sustainability.
2010. Twenty four researchers are employed at the Centre. They collaborate with an additional 12 international researchers in China and
the outside
world.
The collaboration provides the Centre with access
The
themes
are:
to

THEME 1
Transport Planning & Governance Systems
THEME 2
Policy Approaches to Urban Mobility
THEME 3
Mobility Challenges in Emerging Cities
THEME 4
Urban Trafﬁc Management
THEME 5
Public Transport for Development
THEME 6
Green and Safe Transport
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THEME 1: TRANSPORT PLANNING & GOVERNANCE SYSTEMS

Planning transport infrastructure
– an innovation process
A common denominator for the theme Transport Planning & Governance Systems is
the development of transport infrastructure in cities. It is the different actors – such as
institutions, politicians, policymakers – that shape the overall design of urban transport
systems that are being analyzed. Understanding why different urban transport systems
have developed the way they have is crucial for motivating support for their development
as agents of change. Knowledge gained can assist academics, policymakers and practitioners who aim to change future planning processes in a way that are more inclusive
in relation to stakeholders and in the long run develop cities in a sustainable direction.
Topics covered by the theme typically include institutional development, transit oriented
development and mega urban transport projects.

constitutes a successful
urban transport project (MUTP) is a major
research topic covered under the FUT theme
“Transport Planning & Governance Systems.”
The OMEGA Centre for the Study of Mega
Projects in Transport and Development, at
University College London, is in the process
of summarizing their ﬁndings of a ﬁve-year
international research programme. MUTPs
may be deﬁned as large-scale, often complex urban transport infrastructure investments, such as railways, bridges, tunnels, and
highways, or projects that combine several
different types of transportation systems. In
a comparative study of 30 large Mega Urban
Transportation Projects (MUTPs) in Asia,
Australia, Europe and the USA, the Centre
has studied how decision making regarding
planning, appraising and delivering of MUTPs
has been carried out in different contexts
with a view to identifying both generic and
context-speciﬁc lessons and make the knowledge gained accessible for future projects.
Researchers at the Centre are particularly
interested in how such projects have been
perceived as successful. “One of the ﬁrst lessons to be learned was that the term Mega
Project is often misleading, because many
such projects are not projects at all, but rather a program of mega projects. They are also
characterized by having unclear fuzzy boundaries, in contrast to engineering projects that
have very clear boundaries. This has important implications when a project is appraised
in terms of its successes and failures, since
the accepted boundaries of such projects
impacts greatly on how they are judged successful and by whom. “In these terms it is

IDENTIFYING WHAT

theme 1 TRANSPORT

PLANNING AND GOVERNANCE SYSTEMS

imperative that MUTPs are appraised within
a much broader context than typical project
management,
with respect
These projects are not
to whether
the project
static engineering strucwas comtures but ultimately inpleted within
frastructure systems that
budget, on
adapt to their surroundings
time or according to
– and in these terms may
speciﬁcation,”
be considered ‘organic’.”
says Harry
Dimitriou,
HARRY DIMITROU
Bartlett Professor of Planning Studies and Director of the
OMEGA Centre.

Organic projects
Although whether a MUTP is completed
on schedule or within budget is clearly very
important, especially for investors, how it
contributes as a strategic agent of change
to sustainable urban, regional and national
development in both the short and long term
is more important. The value of MUTPs can
seldom be effectively evaluated independently
from societial values since large-scale transport infrastructure programmes inﬂuence
and are inﬂuenced by the societies, territories
and economies they serve. “It is when you
comprehend how MUTPs inﬂuence, and are
inﬂuenced by, their surroundings over time
that you begin to understand the dynamics
and complexities of such projects and their
relationships with the environments that
they operate and serve. These projects are

Centres
of Excellence:
The OMEGA Centre
for the Study of Mega
Projects in Transport
and Development, at
the University College
London, was established in 2006.
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not static engineering structures but ultimately infrastructure systems that adapt to
their surroundings – and in these terms may
be considered ‘organic’,” says Dimitriou.
From this perspective, the OMEGA
Centre has explicitly chosen not to conﬁne
its research of MUTPs to project management concerns but instead consider these as
merely an important aspect of the overall
judgement about their success. It is also important that decisions regarding projects are
not made too quickly. A MUTP needs time to
adapt to the complexities of urban development and their driving forces. Because such
projects often take long time to implement,
and often have a long lifespans – some up to
100 years – and involve many different stakeholders who change over time, one should
have an organic view of project development
from the outset. Researchers at the OMEGA
Centre have found that the projects that are
assessed as successful are those where project management has realized this from early
on and have been able to adapt and change
the project along the way. In this context,
the OMEGA Centre research programme
speculates that the true measures of ‘success’
of MUTPs is how well decision-making in
the planning, appraisal and delivery of such
projects have treated risk, uncertainty and
complexity. And how context-sensitive it is
to changes of decision-making environments
and forces of change.

One project leads to another
Another feature of MUTP development is
that it often spawns other mega projects
over time – either by design or by evolution.
If, for example, a city decides to renovate its
harbour and equip it to be capable of meeting
21st Century needs, this will typically lead to
additional infrastructure projects such as the
improvement or expansion of the railsystem
serving the port, and the road network providing access to the port. “To understand this
‘spawning effect’ of Mega Projects we must
step back and ask ourselves why one project
leads to another and whether this is desirable in both the short term and long run. Is
it due primarily to corporate interests, or
are there signiﬁcant wider social, economic
and environmental beneﬁts that make these
corporate interests mutually supportive of
broader sustainable development concerns?”
says Dimitriou.
The researchers at the OMEGA Centre
have been perplexed by the fact that a systematic international study of the kind they
have undertaken has not been conducted
before in the depth executed. Given that
MUTPs are so costly, why is it that there has
not been a systematic examination of past
lessons and mistakes? “If we look at the global activity of MUTP developments, especially
in Europe, one will observe that they involve
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many of the same companies and ﬁnancial
institutions. The issue here is that while
these specialist private-sector concerns may
be putting together a diary of past lessons
and thereby building a knowledge platform
for future practice, this lesson-learning is
largely kept ‘in-house’,” says Harry Dimitriou.
This has two consequences. The ﬁrst is
that the public sector, which commissions,
plans and largely ﬁnances these large-scale
infrastructure projects, contributes to
generating knowledge that it is denied access to. The other consequence is that this
practice can, and indeed often does, lead to
path-dependency models of economic and
technological investments where specialised
global players act on their knowledge based
on prior experience, which leads them to
perceived paths of self-interest that are often
risk averse. “This practice generates a further
concern, namely, that the innovation content
of such projects is often severely restricted
to ‘well-tested’ past technologies or practices,
which robs these projects of their potential
greater innovation capacities. Whereas, if you
looked at MUTPs at the outset as ‘innovation projects,’ you are more likely to consider,
more carefully, the opportunities as well as
the risks and uncertainties of alternatives in
the analyses,” says Harry Dimitriou.

Context is everything
Another lesson the OMEGA Centre has
learned is that context is everything. “Context determines the level, nature and extent
of risks, uncertainties and opportunities that
MUTPs confront. Recognizing this, the Centre has been looking to identify relationships
that may exist among different contexts
and different perceptions or deﬁnitions of
what constitutes a ‘successful’ MUTP, “ says
Dimitriou.
The narratives about stakeholder decisionmaking in the planning, appraisal and delivery of MUTPs that the Centre has collected
suggest that the deﬁnition of a ‘successful’
project is highly correlated to how effectively
risks and uncertainties are taken into account – both within the project and the larger decision-making contexts that impact on
the project. Clearly, the severity of a risk can
be much different in one country or economic
region than it is in another. The cultural and
political context differs a lot between, for
example, Nigeria and Sweden. The structure
of political institutions and the resources one
has at one’s disposal create different possibilities and different results. These contextual differences raise the very important
question, “how do you adopt and cope with
changing contexts?” We need to collect both
general and context-speciﬁc experience that
can be useful for future projects that helps
us address this very important qustion,” says
Harry Dimitriou.
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THEME 2: POLICY APPROACHES TO URBAN MOBILITY

Sustainability in focus
Maintaining a forward-looking time perspective is the starting point for the FUT theme
Policy Approaches to Urban Mobility. The increasing need to change urban mobility
conditions in a direction that supports the concept of sustainable urban development
is fundamental to this theme. Getting the price right for various modes of transportation may reduce negative externalities and at the same time support a more equitable
urban mobility. More speciﬁcally, the theme includes research on policies, instruments
and other measures that have the ability to directly affect the demand of various modes
of urban transports – and in the long run level the playing ﬁeld. Topics covered by the
theme typically include administrative instruments, congestion charges and challenges
and policy options.

Centres
of Excellence:
The Australasian
Centre for Governance and Management of Urban Transport (GAMUT), in
Melbourne, Australia,
was established in
2006.
The China Urban
Sustainable Transport
Research Centre
(CUSTReC), in
Beijing, China, was
established in 2006.

THE BIGGEST CHALLENGE for the Australasian
Centre for Governance and Management of
Urban Transport – GAMUT – in Melbourne
is convincing trafﬁc planners and politicians to shift their focus; to ﬁnd new ways to
plan for urban transport systems and leave
obsolete ways of thinking behind them. “In
a nutshell, our results show that there is
no technology that can deliver sustainable
urban transport built on motorized personal
mobility,” says Nicholas Low, Professor of City
Planning and former Director of GAMUT.
Therefore, decision and policy makers need
to see the dilemma of mobility; total mobility
for people and goods on a local city scale is
associated with a number of problems, such
as greenhouse-gas emissions, automotive
congestion, and limited safety for pedestrians
and cyclists. “Public transport must, therefore, be raised to a level that is almost as
comfortable as a car-based system to meet
the needs and demands of urban mobility. Public transport can never deliver the
same door-to-door service, but we have to
start catering to cyclists and pedestrians in
a new way. We must try to change people’s
behaviour as well as shifting focus toward a
sustainable urban transport technology. We
can’t change the world, but we can contribute
to changing Melbourne,” says Low.

Research inﬂuencing decisions
The Centre’s vision encompasses: public
transport networks, even for dispersed urban
areas, a reduced role for the private car for
routine city trips, greatly improved facilities
for walking and cycling, and integration of
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land-use and transportation planning. “We
have to move into the 21st Century, where
the big problem for transport and future
mobility of people and goods is not trafﬁc
congestion but climate change. The solution
for the 20th Century was to build bigger
and better roads. The solution for the 21st
Century is about planning public transport
networks and land use,” says Nicholas Low.
Work at the Centre has three dimensions: pure research, engagement/advocacy,
and education. The researchers have carried out several case studies, for example in
New Zealand in a low-density area where
the researchers collaborated with city and
trafﬁc planners to develop a transportation
plan that integrates different transportation
modes, such as buses and safer cycle paths.
“We have developed at least a partial solution
for how such a transportation network could
be designed. However, this must in turn be
coupled to the design of energy policy at the
national and international levels,” says Low.

Inﬂuencing politics
For the Centre, this is about proposing solutions both for how a sustainable transportation system can be designed and how decision
making should be changed to better address
how to achieve ecologically-sustainable transportation systems. The Centre envisions
three different types of end users for their
results: government agencies and other governmental institutions such as transportation ministries; private companies interested
in sustainable development, and non-governmental organizations, such as the Melbourne
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Transport Forum. The guiding principle for
the work of the Centre is inﬂuencing development through different forms of collaboration.
The Centre is trying to disseminate its results and inﬂuence public opinion by actively
participating in media debates. “We have had
some success at this, so that people are now
discussing the issue of sustainable public
transport systems and starting to develop
ways of implementing integrated land use
and transport planning. The focus of attention has shifted from road construction to
railway construction, and large investments
in public transportation are being made at
the federal level. The Centre participates
in several government projects, including a
government audit of a major transit-oriented
development initiative, ToD, in Melbourne,”
says Nicholas Low.
Much of the transportation planning in
Australia has been organized through a
range of stakeholder organizations. For this
reason, GAMUT has participated in the design of a Transportation Integration Act that
sets clear goals for integrated planning. “The
current government has shown interest in
the new ideas that we promote. At the same
time, we are to some extent in the hands of
the political debate, where an original proposal can be watered down because decision
makers must take into account the political
opposition and various interest groups,” says
Low.

Think tank for transportation
The China Urban Sustainable Transport
Research Centre (CUSTReC), in Beijing, also
collaborates with many state and regional
agencies and institutions and has provided
important decision making support regarding
urban transport to the national government,
the Ministry of Transport (MOT) and local
transport authorities in China. For example,
CUSTReC has made important contributions to the Public Transportation Regulations that have been submitted to the State
Council and are expected to be issued in 2011.
“We have also been attached to the Ministry
of Transport (MOT). Our role is to be the
Ministry’s think tank. We have succeeded in
establishing a strong position for ourselves,
and that provides us with big opportunities
to reach out with the results of our research,”
says Yulin Jang, Professor of Civil Engineering and Policy Studies, and the Director of
CUSTReC.
China faces a number of challenges as a
result of its rapid urbanization and motorization. These include, for example, severe
environmental pollution, increasing energy
consumption, expanding land use, and a
low-income population without access to
highly-efﬁcient and affordable transportation
services. “Researchers at CUSTReC focus,

theme 2 POLICY

APPROACHES TO URBAN MOBILITY

therefore, on ﬁnding solutions that fully integrate public transport, land use and mobility
management to promote sustainable urban
transport for the beneﬁt of Chinese citizens,”
says Jang.

Policy challenges
Yulin Jang believes that the biggest challenge
to achieving sustainable development is getting different government agencies to work
together toward common goals. A ﬁrst step
in that direction is to discover and deﬁne
problems, and after that propose solutions.
At the time when CUSTReC was established
in 2006, the transport administration system
in China was rather fragmented, and responsibilities within individual transport modes
overlapped. But in 2008 a Policy Guideline for
Transportation Administrative Institutional
Reform, drafted by CUSTReC, was adopted
and ofﬁcially
issued by
MOT. “RePublic transport must,
sponsibility
therefore, be raised to a
for public
level that is almost as comtransportation manfortable as a car-based sysagement has
tem to meet the needs and
successfully
demands of urban mobility.”
been transferred from
NICHOLAS LOW
the former
construction
department
to the transport departments in the provincial governments, and integrated municipal
transport authorities have been established
in nearly all cities,” says Yulin Jang.
One of the ﬁrst things the Centre tackled
was creating a kind of inventory of the most
important issues related to public transportation and sustainability in 36 different
cities. After that, the Centre assembled different stakeholders to collaborate on devising solutions for planning and establishing
sustainable public transportation systems.
“This enabled us to suggest solutions, not
only at the technical level. Much of our work
has focused on how different government
agencies can implement ideas about, for
example, regulating trafﬁc ﬂow and planning
public transportation. We currently have
been required to draft national guidelines
and outlines for public transport, which
will be important for planning and developing public transport systems in China,” says
Yulin Jang.
CUSTReC has been commissioned to undertake integrated public transport planning
in cities such as Xi’an and Taiyuan. “Currently, CUSTReC promotes public transit
construction initiatives in major cities in
China, under the auspices of MOT and in cooperation with several select demonstration
projects,” says Yulin Jang.
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THEME 3: MOBILITY CHALLENGES IN EMERGING CITIES

Participation – a necessary strategy
Many countries around the world are experiencing a dramatic growth in urban areas,
both in terms of economic development as well as physical expansion of housing areas,
industries and transport systems. Emerging cities often exhibit rapid motorization. At
the same time, many of their inhabitants are still dependent on non-motorized modes of
transportation. The FUT theme Mobility Challenges in Emerging Cities, addresses
these challenges with a clear goal to improve the conditions for sustainable urban mobility. Certain attention is devoted to the task of providing access to affordable and safe
transport in low-income areas, and at the same time reducing negative environmental
impacts. Research covered by the theme typically includes institutional development and
policy approaches, infrastructure planning, analysis of non-motorised transport and the
role of public transport.
with urbanization
– particularly in developing countries – is
that cities grow faster than infrastructure
can be built. The population of Africa’s cities
is expected, according to the United Nations,
to grow from 210 million in 2000 to 533 million in 2025. Therefore, the need for planning for sustainable infrastructure is huge.
But much of the collective knowledge that
exists about planning transportation systems
and infrastructure is based on conditions in
the industrialized world. That knowledge is
not entirely useful when it comes to Africa’s
growing cities, where the transportation options are different.
One of the primary goals for the researchers at the African Centre of Excellence for
Studies in Public and Non-motorized Transport (ACET) is to contribute speciﬁc knowledge that is applicable to developing African
cities’ transportation systems and infrastructure. “In large parts of Africa, non-motorized
modes constitute a signiﬁcant portion of
total transportation. For approximately 30
percent of the population in Cape Town, for
example, the primary mode of transportation
is by foot when taking all trips into account.
Much of this pedestrian movement is over
long distances and across busy roads. But the
literature that exists on pedestrian transportation focuses more on how to plan large
trip attractors like airports, etc., which isn’t
useful for us,” says Roger Behrens, Associate
Professor at the Centre for Transport Studies at Cape Town University and Director of
ACET. The Centre is a collaborative effort
between the University of Cape Town in
South Africa, the Institute for Development

ONE PROBLEM ASSOCIATED
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at the University of Nairobi in Kenya, and the
Department of Transportation and Geotechnical Engineering at the University of Dar es
Salaam in Tanzania.

Exposed to risk
Many African pedestrians start their journeys early in the morning and have to endure
considerable
hardship.
“This is couOur task as researchers
pled in part
is often to transform the
to poverty,
process so that all stakebut it is also a
holders can be consulted
result of lack
of accessible
and planning can be done
transportaright from the beginning.”
tion systems.
Due to lack
ELLIOT SCLAR
of planning,
pedestrians often lack safe paths. In some
Nairobi corridors, for instance, during peak
periods motorised vehicles move onto road
verges and into pedestrian space. This results
Centres
of Excellence:
in pedestrians having no dedicated space, and
when there is a lot of trafﬁc they are exposed
The African Centre
of Excellence in
to large risks. There is a conﬂict between
Transport (ACET),
non-motorized and motorized trafﬁc over
at the University of
space, which planners and decision makers
Cape Town, was
must take notice of and plan for to avoid,”
established in 2008.
says Roger Behrens.
The Centre for
Sustainable Urban
One way to increase safety for pedestrians
Development
is to build walking bridges over roads to avoid
(CSUD), at Colombia
pedestrians walking across highly-trafﬁcked
University in New
roads. In Cape Town, for example, many
York, was established
in 2004.
pedestrians choose to cross freeways despite
access to walking bridges. “For them, this
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is about weighing different risks and costs
against each other. Using the walking bridges
increases the risk of being robbed and adds
time costs. For this reason, people in this
context often choose the less-dangerous and
quicker option of crossing at grade,” says
Behrens.
There is also a correlation between the
length of time a person has lived in a city
and his/her tendency to cross at grade. The
shorter the time in the city, the greater risk
one takes. “This has led to the insight that we
must teach trafﬁc safety to accelerate risk
appreciation and how one, as a pedestrian,
can avoid taking unnecessary risks,” says
Roger Behrens.

Strategic policy networks
One centre that has experience in working strategically with research in order to
inﬂuence decision makers is the Centre for
Sustainable Urban Development (CSUD) at
Columbia University in New York. CSUD was
established in 2005, From the start the CSUD
researchers understood that if their efforts
to improve urban transport and land-use
decision making in developing countries were
to succeed, the critical factor would be the
quality of the local networks through which
they carried out their work. The Department of Urban and Regional Planning at the
14

University of Nairobi became their initial
partner. The two partners in turn began to
reach out to key decision makers and other
stakeholders. “Participation from all stakeholders is a prerequisite, both in the planning
process and when planning is translated into
real actions. Early on, we realized the importance of entering into partnerships with local
academic institutions as well as local and
national decision makers,” says Elliott Sclar,
Professor of Urban Planning at the Columbia
University and Director of CSUD.
Attempting to understand how formal
decision-making processes work, how networks function, and which preconceptions
networks build upon regarding how development should look has been a ﬁrst step. “The
next step in the process has been asking who
participates in planning and decision making and, thereafter, ensuring that important
absent stakeholders are included. When it
comes to planning and implementing large
infrastructure efforts and transportation
systems, it is important to not marginalize
different interest groups; one must discuss
and try to understand the different interests
and take a range of factors into account,” says
Sclar.
When, for example, the government of
Nairobi wanted to introduce BRT, researchers pointed out that the para-transit sector
needed to be included in the process. In this
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case, the government listened. But when the
construction of a major road between Nairobi
and its suburbs was planned, not all stakeholders were involved. “This resulted in the
road being constructed without sufﬁcient
space for pedestrians, and there were no
plans for how the surrounding land would be
utilized. The construction of that road is one
example where the decision makers wanted
to achieve change quickly. Our task as researchers is often to transform the process
so that all stakeholders can be consulted and
planning can be done right from the beginning,” says Elliott Sclar.

Transferable principles
The researchers at the Centre focus on landuse and transportation planning. The aim is
to contribute to ensuring that cities adopt
urban and trafﬁc plans as well as policies
for sustainable development. One successful
method that the researchers use is asking
the question how instead of what. “If we ask
how city planning for Nairobi’s suburbs looks,
it becomes clear that there are no city plans.
Then we have the opportunity to have an inﬂuence, by showing the importance of plans,
for example for land use, and contributing
to setting a process into play,” says Sclar. He
feels that the issue of land use and choice of
transportation system is one of the most im-
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portant problems to solve in rapidly-growing
cities. “How land is used is connected to other
large infrastructure investments such as
electricity and water supply. At a time when
energy costs are rising, access to water is
uncertain, and the climate is changing, decision makers and other policy makers must
plan for urban growth even more carefully,”
he says.
The Centre has, amongst other things,
worked to initiate a planning process for Ruiru; a suburb of Kenya’s capital Nairobi. The
researchers reached out to county management, land owners, and other local cooperative partners to collaborate on the development of a city plan for Ruiru. “The advantage
of starting with Ruiru was that in that way
we could create a model that could later be
applied in other cities. We believe that the
principles can be transferred to other cities,
but must be modiﬁed to take local conditions
into account,” says Elliot Sclar.
CSUD along with the University of Nairobi
and the Katholieke Universiteit of Leuven,
Belgium were members of a consortium that
won ﬁrst runner up in a widely publiczed
international competition, sponsored by the
Government of Kenya, to devise a spatial
concept plan for metropolitan Nairobi. The
Centre along with its partners continues to
publicize and promote the ideas embodied in
its conceptual plan.
15

THEME 4: URBAN TRAFFIC MANAGEMENT

Improving urban mobility
As cities grow, so does the need to improve the efﬁ ciency of urban transport systems.
Under the theme Urban Transport Management researchers explore possibilities to
improve urban mobility, building upon existing infrastructure and transport systems.
Optimisations of road, street and rail networks are examples of important research
areas. Handling multimodal trafﬁc ﬂows, and the challenge of prioritizing transport
options – both in time and space – in a way that improves overall mobility, are also
important. The researchers aim to understand effective policymaking, as well as to ﬁnd
physical solutions to urban transportation problems. Topics covered by the theme
typically include intelligent transport systems, Bus Rapid Transit and travel analysis.

challenges faced by urban planners of growing cities is how to develop sustainable trafﬁc systems that enable different
transportation modes to interact within the
city – allowing pedestrians, bicycles, buses
and autos to coexist with minimal interference – while at the same time improving
mobility and safety.
The UC Berkeley Centre for Future Urban
Transport (CFUT) was established in 2004.
The Centre’s mission is to study the mutual
interdependence of urban transportation
policy and technology and use the understanding of that concept to devise sustainable transportation strategies for the world’s
cities. The Centre’s overarching aim is to develop new methods and solutions for designing sustainable transportation systems.
One of the Centre’s themes has been how
urban mobility can be improved. One example is the development of a pre-signal system
for a generic intersection that increases
the trafﬁc capacity of roads. “Separate turn
lanes are often used on the approach legs to
intersections with heavy trafﬁc turning left.
This wastes capacity on the approach, because some lanes get blocked while the light
is green. We have shown that re-organizing
trafﬁc on all of the lanes upstream of an
intersection, by using a mid-block pre-signal,
can eliminate the problem. Drivers have to
choose their lane a bit in advance to avoid
interference,” says Michael Cassidy, Professor
of Civil and Environmental Engineering at
CFUT.
But drivers in different cities around the
world will probably not behave in the same
way. “That’s why we now, after ﬁve years of
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Centres
of Excellence:
The UC Berkeley
Centre for Future
Urban Transport
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in 2004. Across
Latitudes and
Cultures – Bus Rapid
Transit (ALCBRT) in
Santiago established
in 2010. The China
Urban Sustainable
Transport Research
Centre in Beijing
(CUSTReC) was
established in 2006.
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development, would like to test the system in
different cities and adjust the system to local
conditions,” says Cassidy. One of the cities
where the system may be tested is Shanghai,
in China.

Optimizing transport modes
On a macroscopic level, the researchers have
focused on accessibility using different transportation modes in a city, especially during rush-hour periods. The Centre has, for
example, been studying the use and design of
bus networks. They have looked for solutions
that minimize the time it takes to go from
one place to another, while at the same time
trying to maximize the number of passengers
transported. “We have been developing different methods to deal with bus problems. For
example, how to use the bus network more
efﬁciently, or how to plan routes in order to
better serve passengers,” says Cassidy. One of
the ideas, a high performance bus network
with an optimized structure (RETbus), is in
the process of being deployed in Barcelona,
Spain.

Utilizing IT
Developing information technology to support the new ideas that the researchers come
up with is another theme for the Centre. An
example is the development of an information system to prevent buses from arriving
at stops in bunches during periods of heavy
demand. “We have developed the ideas behind
an IT-system that makes it possible for bus
drivers to maintain regular intervals with-
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out stopping. Instead, they are continuously
instructed to maintain or reduce their speed
just a bit, knowing where the buses ahead of
and behind them, are,” says Michael Cassidy.
The system has been successfully tested
with simulations in Barcelona. The next step
will be simulated in ﬁeld experiments with
private vehicles. “If the system performs as
expected, we will then be in a position to approach transit companies for real-world deployment. We are also expanding these ideas
to include the coordination of full networks,
which is a real challenge,” says Cassidy.

Bus Rapid Transit
Bus Rapid Transit (BRT) systems are being
implemented in a growing number of cities.
BRT systems operate on bus lanes or other
dedicated transit ways in order to combine
the ﬂexibility of buses with the efﬁciency of
rail. By doing so,, BRT systems can operate at
faster speeds, provide greater service reliability and, by doing so increase customer
convenience. In addition, BRT systems are
much less expensive than investments in rail.
“All of this shows that BRT systems can be
a feasible instrument to make metropolitan
areas more sustainable from the economic,
ﬁnancial, social, political, technical and environmental perspectives,” says Juan Carlos
Munoz, Director of the Centre of Excellence
(CoE), Across Latitudes and Cultures – Bus
Rapid Transit (ALC-BRT), in Santiago, Chile.
He continues, “Our objective is to support the
successful deployment of BRT, through the
identiﬁcation and effective communication
of the conditions necessary for success at the
strategic, tactical and operational decision
levels.”
The Santiago CoE was established in May
2010 and works as a consortium of ﬁve institutions. The other members of the consortium are: the Massachusetts Institute of
Technology (MIT), Instituto Superior Técnico
of the Technical University of Lisbon, the
University of Sydney’s Institute of Transport
and Logistics Studies, and the EMBARQ network (a programme of the World Resources
Institute Centre for Sustainable Transport).

One important research area being explored at the Centre is how BRT projects
evolve from vision to reality. This work is
focused particularly on how implementers
respond, and how projects change as a consequence of concerns raised by transit operators and emerging actors from civil society,
such as neighbourhood and environmental
activists. Another area of study is the complexity of policy design. The aim here is to
reveal the basic principles that constitute the
backbone of
institutional
analysis –
Instead, buses are coninstitutional
tinuously instructed to
change or
maintain or reduce their
reform in
speed just a bit, by knowgeneral – and
apply that
ing where the buses ahead
framework
of and behind them are.”
more speciﬁcally. “We will
MICHAEL CASSIDY
focus on public transport
from an institutional, funding and ﬁnancing
perspective and try to point out crucial and
potentially problematic elements that inﬂuence these areas. Under what circumstances
will it be possible to deploy BRT? How do you
convince politicians and other stakeholders,
who in general prefer technologically more
advanced systems such as rail, to invest and
implement BRT? How do you make BRT a
reasonable alternative? These are all questions that need to be highlighted for further
successful deployment of BRT,” says Juan
Carlos Munoz.
The Centre is collecting data from cities
that have experience with BRT, to build a
database that will contain information from
all different BRT systems in the world. Hopefully, the database will be open to the public
in September 2011.

Establishing frameworks and data
The primary goal of the Centre is to develop
a new framework for the successful deployment of BRT in different cities. “We want
to be a Centre that studies many different
aspects of BRT, including planning, designing,
ﬁnancing and operating BRT. We start from
the more strategic aspects and then move
on to the more operational ones. How will
the BRT system interact with other trafﬁc
modes? How will it interact with the city?
How will the system deal with pedestrians?
What kind of buses are going to be used?
Etc.,” says Munoz.
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URBAN TRENDS :

2 600 000 000
There are currently nearly 1.2 billion passenger vehicles
worldwide. By 2050, this figure is projected to reach
2.6 billion, the majority of which will be found in developing countries. UN-Habitat warns that as economies
grow, transport activities increase. They are expected
to continue increasing in the decades ahead, especially
with increasing levels of urbanization in rapidly expanding economies such as China, India and Latin America.
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THEME 5: PUBLIC TRANSPORT FOR DEVELOPMENT

Public transport
for sustainable development
Public transport solutions play a crucial role in the quest for sustainable urban transport, and are a prerequisite for reaching acceptable living standards for residents with
relatively low incomes. The theme Public Transport for Development involves research exploring how public transit can be made more attractive for passengers and
citizens. But it also highlights public transit as a strategic resource for the competitiveness of urban regions. Research covered by the theme typically includes benchmarking
and performance assessment, ﬁnance solutions, IT-solutions, network design and integrated transport systems.

public transit is often a
measure of the level of economic and social
development in a country. In many of the
world’s fastest-growing cities, public transit is
an often neglected issue. In African cities today, private car ownership and the so-called
para-transit sector have grown instead. The
para-transit sector is characterized by the
fact that the vehicles (minibuses) don’t operate according to ﬁxed timetables. They belong
to the informal service sector and, from a
passenger perspective, involve uncertainties
with respect to both accessibility and trafﬁc
safety. As cities grow, so does the need for
sustainable transportation systems that even
meet the needs of those with the most limited resources. Therefore, the question of how
to plan and implement public transit systems
in African cities is acute.
The research at the African Centre of
Excellence for Studies in Public and Nonmotorized Transport (ACET) is focused
on two areas of inquiry: public transit and
the para-transit sector, and non-motorized
transportation. “One of the big challenges for
government agencies and decision makers is
transforming the unregulated para-transit
sector, as well as neglected public transit,
into a regulated, integrated, reliable and safe
transportation system,” says Roger Behrens,
Associate Professor at Cape Town University
and Director of ACET.

THE EXISTENCE OF

Hybrid transportation systems
Behrens is convinced that the solution lies
in integrating two types of systems. In Cape
Town, as in many South African cities, at-
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tempts are being made to introduce Bus
Rapid Transit (BRT), with the hope that
BRT can replace para-transit vehicles. There
are many advantages to BRT: it is relatively
inexpensive to introduce; it is ﬂexible and
can be adapted to different local conditions;
it is operated according to a timetable, and;
tickets can be priced reasonably. At the same
time, BRT offers passengers a high level of
reliability and service. Despite all of these
advantages, BRT systems have not been successful at replacing para-transit in the developing world. Instead, the adoption of BRT has
led to protests (at times violent) from private
para-transit operators.
This situation has led to the question of
how one can best regulate, instead of replace,
existing transportation systems. “As long as
a city’s decision makers have not understood
that the operators are dependent on the
incomes from the services they provide and
must, therefore, be consulted in the planning
of our transportation systems, the planning
will not be successful. We are developing
proposals that are based on partially replacing the informal transportation system with
BRT, and in that way recognising a hybrid
outcome. I am convinced that there will come
a time when politicians realize the inevitability of hybridity,” says Roger Behrens.
Instead of trying to replace the paratransit operators completely, decision makers,
trafﬁc planners and other stakeholders should
try to cooperate with the private operators,
with the aim of achieving a transportation
system that addresses the different stakeholder groups’ motives and needs. “Regulating
trafﬁc and letting the para-transit sector be-

Centres
of Excellence:
The African Centre
of Excellence for
Studies in Public
and Non-motorized
Transport (ACET)
was established in
2008.
The UC Berkeley
Centre for Future Urban Transport (CFUT)
was established in
2004.
The China Urban
Sustainable Transport
Research Centre
(CUSTReC) was
established in 2006.
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come part of public transit is probably a more
viable approach than attempting to replace
it. But for that to succeed requires detailed
studies that describe why para-transit works
the way it does, and what economic and social
needs and motives lie behind it,” says Behrens.

Minibuses in public transport
An important part of the research at ACET is
about inﬂuencing policy and decision makers,
and making them aware of existing knowledge. In Dar es Salaam, in Tanzania, privately owned and operated minibuses, called
“daladala,” comprise the primary source of
transportation for the public. But minibuses
maintain low standards and drivers compete against each other for customers and in
trafﬁc, which results in risk-ﬁlled journeys.
In addition, the drivers’ employment conditions are uncertain. On the whole, the service
level is very low. The city’s leading politicians
currently want to introduce BRT. “We have a
research project in Dar es Salaam in which
we are exploring possibilities for improving
conditions for minibus operators. The question is to what extent it is possible to regulate
and integrate the existing transportation system with the city’s plans to introduce BRT,”
says Roger Behrens. Therefore, the researchers have invited several different stakeholder
groups, including minibus owners, to participate in discussions and planning of a future
transportation system. Amongst other things,
the researchers will attempt to estimate the
economic value of the para-transit sector.

Public transport system assessment
One of ACET’s research projects takes as its
point of departure the fact that public transportation in African cities is often poorly
planned or not planned at all. Often this is
a result of the lack of relevant information
and the ability to plan, which has enabled
the private operators to take over. Or, attempts have been made to introduce western
transportation systems that have not been
adapted to local conditions. The purpose of
the project is to examine the appropriateness
of investments in various public transportation measures and systems under different
conditions. The researchers will also develop
a decision-making tool for selecting appropriate public transit systems in African cities.
This tool will be applied in Cape Town, Dar es
Salaam and Nairobi, to analyse which public
transit systems have the greatest potential
for improvement in different African urban
contexts.

Public transport ﬁrst choice
In order for passengers to select public transit as a transportation mode, buses, metro
and rail-based systems must keep to their
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timetables. Trafﬁc delays for buses lead to
irritation and long waits for passengers. Then
several buses come to the same stop at the
same time (so-called bus bunching). To avoid
bus bunching, researchers at the UC Berkeley
Centre for Future Urban Transport (CFUT)
have developed a surveillance system based
on real-time bus location information. “The
system could lead to improved trafﬁc ﬂow, allowing buses to come at more even intervals.
That, in turn,
could inﬂuI am convinced that there
ence passengers to choose
will come a time when
more sustainpoliticians realize the
able modes
inevitability of hybridity.”
of transportation, such
ROGER BEHRENS
as buses,”
says Michael
Cassidy, Professor of Civil and Environmental
Engineering at CFUT.
Another way to improve the utilization of
buses is to provide them with separate lanes
so they don’t get stuck in trafﬁc. “We have
been able to show that bus lanes don’t need
to inﬂuence other trafﬁc negatively; you can
allow automobiles in sections of bus lanes, for
example at intersections,” says Cassidy. An
experiment is underway in Amman, Jordan,
where researchers are testing a combination of bus lanes and separate trafﬁc signals
for buses and cars, respectively. A bus that
approaches an intersection must wait for a
green light, and when the bus signal turns
green the signals for cars turn red so that
the buses can manoeuvre undisturbed. “By
using certain stretches of bus lanes for cars
as well, the total capacity of the road system increases, for both buses and cars,” says
Michael Cassidy.

URBAN TRENDS :

97 million
As cities push beyond their original boundaries, some
are merging into new massive conurbations known
as mega-regions, urban corridors and city-regions.
According to UN-HABITAT, these urban configurations
are becoming the new engines of global and regional
economies, even as they create further paths of regional
divisions. These new urban corridors are experiencing the fastest growth rates and the most rapid urban
transformation. For example: The industrial corridor developing in India between Mumbai and Delhi, will stretch
over South-East Asia; the manufacturing and service
industry corridor in Malaysia’s Kuala Lumpur, clustered
within the Klang Valley conurbation that stretches to the
port city of Klang (South Korea), connects at least 77
cities with populations of 200,000 or more. More than
97 million people live in this urban corridor, which links
four separate megalopolises in four countries, effectively
merging them into one.
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THEME 6: GREEN AND SAFE TRANSPORT

Improving safety and sustainability
Research in the FUT theme Green & Safe Transport is directed at quantifying and
understanding the negative impacts of transportation systems on environment and
health. The researchers aim to develop vehicles and transportation systems that can
reduce such impacts, locally and globally. The research also aims to improve safety,
especially for non-motorised users of roads. Topics covered by the theme include climate
change, air quality, green vehicles and road safety.

requirements of urban transport
planning is that people must be able to move
safely without risking their lives. “This brings
safety and transportation issues together.
Transportation planning must include safety
issues as well as interactions between different transportation modes,” says Dinesh
Mohan, Professor of Biomechanical Engineering and Co-Coordinator of the VREF
Centre of Excellence in New Delhi. That is
why researchers at the Centre are simultaneously addressing a number of issues,
including: problems related to motor-vehicle
safety; road trafﬁc injuries; motorcycle
helmet design; the planning and implementation of public transit systems such as Bus
Rapid Transit; the problem of emissions, and;
achieving a shift in public choice between
transportation modes, from cars to public
transit and non-motorized modes. “Urban
transport planning is complex, and requires
knowledge from several different disciplines.
Therefore, the research carried out at our
Centre targets several different aspects of
transportation systems. From the very beginning, the Centre has been interdisciplinary.
The researchers are specialists in different
ﬁelds, such as engineering, economics, statistics and medicine,” says Dinesh Mohan.
ONE OF THE

Vulnerable road users
Approximately 40 percent of all urban transportation in India is – and will continue to be
– non-motorized. Therefore, the Centre has
focused on increasing road safety for nonmotorized users and reducing the number of
fatal accidents. The researchers have ex-
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amined pedestrian behaviour at crosswalks,
which has led to a suggestion about how
trafﬁc signal
systems can
be changed
Transportation planning
to avoid the
must include safety issues
risk of injury
to pedestrias well as interactions
ans. “But this
between different
is also about
transportation modes.”
planning for
non-motorDINESH MOHAN
ized users
of roads in
different transportation systems. For example, in the planning and design of Bus Rapid
Transit (BRT), which is now being tested
in ﬁve cities in India, we have ensured from
the start that the local trafﬁc planners build
sidewalks, provide bicycle lanes and widen
the shoulders of roads to provide pedestrians
Centres
and other non-motorized users with space. If
of Excellence:
we focus exclusively on the design of the bus
The UC Berkeley
lanes it won’t work,” says Mohan.
Centre for Future
One question that has not gotten enough
Urban Transport
attention, according to Dinesh Mohan, is the
(CFUT), was established in 2004.
relationship between safety and personal
Across Latitudes
freedom. “I believe, for example, that most
and Cultures – Bus
children of a certain age would prefer to walk
Rapid Transit
or cycle to school, as long as that provides
(ALCBRT), in
Santiago,was estabthem with freedom and they don’t have to
lished in 2010.
walk with their parents or a teacher. The
The China Urban
same is true for women; if they knew that
Sustainable Transport
they could travel safely, without risking being
Research Centre
assaulted or run over, they would not elect
(CUSTReC), in
Beijing, was estabto be escorted by men. But for both of these
lished in 2006.
groups it isn’t sufﬁciently safe to walk or
cycle on your own. The current system denies
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women and children the freedom to move
around safely. For women, public transit isn’t
a viable solution, because it is very often
crowded. These issues must be addressed in
the future,” says Dinesh Mohan.

Road security depends on politicians
One of the most effective measures for reducing trafﬁc-related accidents is to control the
speed of motorized vehicles. “One problem
with speed limits is that they are difﬁcult to
enforce. In many cities, the police have been
tasked with enforcing speed limits, but this
hasn’t functioned very well,” says Mohan.
One solution to the problem is to use round
abouts at more intersections, and use other
trafﬁc calming techniques, which would reduce speeds and increase safety for pedestrians and cyclists – a suggestion that is on its
way to being introduced. “The most important thing is that people listen to our suggestions. Trafﬁc safety depends on politicians
deciding to introduce measures. Irrespective
of whether a question is about trafﬁc safety
or public transit, we are dependent on politicians making the right decisions,” says Dinesh
Mohan.

Inexpensive transportation
Indian cities are growing rapidly. By the year
2030, almost half of India’s population is expected to live in urban areas as compared to
the current 30 percent. This puts enormous
pressure on the expansion of urban infrastructure and planning for sustainable public
transit systems.
One reason why such a large share of
transportation in India is non-motorized
has to do with relatively low incomes in
Indian cities. Planning for sustainable public
transportation in cities where half of the
population can’t afford motorised transport
is a daunting challenge. “If there is a mode
of transportation that is cheaper than public
transit, such as shared taxis, then these are
rational choices. And this increases the difﬁculty of planning for sustainable public transit that can attract the greater majority,” says
Dinesh Mohan. The only solution is to reduce
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the cost of public transit as much as possible,
so that it becomes an attractive option for
the poor. However, public transit cannot be
greener than walking or bicycling. But at the
same time, of course, there are limits to how
inexpensive travelling with public transit can
be.

Ofﬁcial advisors
The Centre’s researchers have been successful at inﬂuencing decision makers, policy
makers, and transportation and city planners. The Centre is an ofﬁcial advisor to the
government, and a number of researchers
at the Centre are members of committees
related to trafﬁc planning and road safety.
But there is a dilemma associated with
working in academia while at the same time
having an explicit goal of inﬂuencing decision
makers and others. “The only way to have
inﬂuence is to go out into the fray and ‘get
your feet dirty’, but doing so can be perceived
as risky, from political, social and economic
perspectives. That is what keeps many academics from intervening on the street. But
we have been a successful group that has
something to say, and we have also succeeded
in consolidating our research ﬁndings and
disseminating them so that they become national knowledge,” says Dinesh Mohan.

URBAN TRENDS :

Sustainable
mobility
The movement of goods and people is crucial for social
and economic development, enabling trade and providing opportunities for employment, education and leisure.
We therefore need to move towards sustainable mobility. This involves rethinking transport systems, promoting
inter-modality and encouraging the use of the most energy efficient transportation modes. I.e., wherever possible switch from air to rail and from personal vehicles to
public transport or non-motorized transportation.
Source: UNEP
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Select research that makes
a difference
In the ten years since the FUT programme was established, VREF has continually
strengthened its requirements, not only regarding research content but also that the results make a difference. VREF doesn’t see itself as a ﬁnancer, but, rather, as an investor.
It is the results that count.
VREF IS CURRENTLY investing in eight Centres
of Excellence focused on six different themes.
Common to all of the centres is the requirement that the research they perform is useful for designing sustainable transportation
systems. Therefore, every centre collaborates
with practitioners that are intended users
of the research results. These practitioners
range from trafﬁc and city planners to politicians, government agencies, policymakers,
trafﬁc companies and interest groups.
In the ten years that VREF has been

URBAN TRENDS :

2.2 times
According to the UN-Habitat report State of the World
Cities 2010/2011: Bridging the Urban Divide, 227 million people globally have moved out of slum conditions
since the year 2000, meaning that governments have
collectively surpassed this Millennium Development goal
by 2.2 times.
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funding research, the process of approving
funding for research centres has developed,
with increasingly clear control over the
research content and monitoring of how the
work progresses. VREF’s Scientiﬁc Council is
responsible for both evaluating the scientiﬁc
quality of funding applications submitted
to VREF and for monitoring the research
that is performed. “We have both responsive
and proactive tasks, in that we evaluate the
quality of the applications we receive and we
continuously follow-up, evaluate and recommend adjustments to ongoing research in the
centres,” says Bengt Kasemo, the Chairman of
VREF’s Scientiﬁc Council.
The Scientiﬁc Council monitors the research, partly by evaluating the research
publications that the centres present every
year and partly through more extensive evaluations of programmes (together with the
VREF Board) when they are halfway through
their funding cycle. Monitoring also occurs
through workshops held at the centres. “Over
the years, we have become more active with
respect to monitoring and follow-up of the
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direction and content of the research. We
are much more observant of what happens in
the projects, and we make more, clearer and
more speciﬁc demands regarding how different parts of the research projects are managed. Even with centres that already have an
established focus, we can elect to emphasize
certain aspects of the continuation of their
work,” says Kasemo.
One aspect that has become clearer and
more important over the years is planning
each centre’s ﬁnal report very early. “The
ﬁnal reports must include a synthesis of
what the centre has accomplished. We begin
to emphasize the importance of preparing
for that synthesis already during the halfway evaluation. Otherwise, the programmes
experience a time crunch toward the end,
with far too many loose ends and incomplete
sub-projects,” says Kasemo.

Future research topics
Identifying and formulating future research
topics for new centres is an increasingly
important task for VREF. Bengt Kasemo
sees the shift from open calls for proposals
(where the applicants determine the content) toward targeted requests for proposals (where VREF deﬁnes the focus) as an
outcome of VREF’s experience during its ﬁrst
ten years. “As a research funder it is about
being active, ensuring that what you invest
in is of high international quality, and living
up to VREF’s policy that the results get used
and make a difference. At the same time, we
must show conﬁdence in the researchers and

SELECT RESEARCH THAT MAKES A DIFFERENCE

their ability to identify and develop relevant
research questions. This requires a balance
between exercising control while maintaining
respect for the researchers,” he says.
The shift toward more targeted requests
for proposals also places demands on VREF
as a research funder. “We currently take a
more active role in the research we invest
in. We have gone from being a traditional research funder to more of an agent of change.
This requires that we share our experiences
from the FUT programme with new centres
to a greater degree. And we are clear that we
want the solutions that are created within
FUT to lead to change,” says Måns Lönnroth,
a VREF Board member.
The next research topic that VREF has
decided to tackle is about freight transport in
urban environments. “Much of the research
on freight focuses on logistics; how one transports something from one place to another.
But we have observed a need to look more
closely at how freight transport within cities
inﬂuences – and is inﬂuenced by – a range of
factors,” says Lönnroth. Questions that VREF
hopes a new centre can answer are: to what
extent does transport of freight effect or disturb the transport of people and what can be
done to reduce such impacts, and; how does
freight trafﬁc inﬂuence trafﬁc disruptions,
noise levels, air pollution, carbon-dioxide
emissions, etc.?

Facts:
VREF finances
Centres of Excellence
under a first five-year
phase for 25 million
Swedish Crowns.
After the first phase,
a centre can receive
financing for an additional three years,
but at a significantly
lower level and under
the condition that
other financers
provide matching
funds. In addition to
Centres of Excellence
(CoE), VREF funds a
number of so-called
Smaller Projects
(SP). The purpose
of funding SPs is
to take advantage
of ideas that don’t
really qualify to be
CoEs, but that VREF
nevertheless wants to
capture. The projects
are usually funded
for two years, with
the expectation that
they complement a
centre’s research and
are relevant to the
FUT programme’s
overarching goals.

Speciﬁc and general knowledge
One way to ensure that results get used is to
involve actors that are expected to ﬁnd the
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results useful in the actual research. Another
way is to disseminate the knowledge gained
more broadly than to those who are most
closely involved. “Early on, we recognized the
possibility of disseminating results by gathering all of the researchers in the programme,
as well as different end-users, at FUT conferences every third year. Networking between
the centres is important, and has gradually
increased in importance as the centres have
grown in number and maturity. Our hope
is that the researchers will remain active
within the network even after our funding
comes to an end,” says Bengt Kasemo.
One question that has arisen through
networking is which knowledge and solutions arrived at are general, regardless of a
city’s geographic and cultural environment,
and can therefore be useful for more actors,
and which are more speciﬁc to a given city or
region and thereby not as applicable in other
contexts. “The research centres are very different, depending on where they are located.
The problems and solutions look different
in New Delhi than in Cape Town or New
York. What we are gradually learning at our
centres is how to sort out which results are
general and broadly applicable, and which are
more speciﬁc,” says Kasemo. This may actually be a future area of research. “Our focus is
not on the technical solutions per se, but on
the city as a system, which is often where the
bottleneck for achieving sustainable trans-

port systems lies. But every city has its own
history, culture and values. As a result, a solution that works in one city may not work at
all in another. Looking more closely at what
knowledge is speciﬁc and what is general is a
research task,” he says.
One hope is that VREF will also be able to
establish activities in Sweden. “It is of course a
Swedish foundation that supports FUT, so we
should also have Swedish participation in the
international network,” says Måns Lönnroth.

URBAN TRENDS :

50% urban
Urban transitions occur at different times and with
diverse growth patterns. The real challenge remains
for governments to take actions that allow residents
to make the most of living in cities. Already half of the
world’s population is urban. Currently, the less urbanized regions are Asia and Africa, but they are expected
to reach their respective tipping points – that is when
their populations are more urban than rural – in 2023
and 2030 respectively. From 2025 to 2030, average
annual global urban growth is expected to be 1.5%
meaning that by the middle of the century (2050) their
urban populations are due to reach 61.8%.
Source: UN-Habitat

The emerging picture of the 21st century
city ﬁts many descriptions. Some are centres of rapid industrial growth and wealth
creation, often accompanied by harmful
waste and pollution. Others are characterized by stagnation, urban decay and rising
social exclusion and intolerance. Both
scenarios point to the urgent need for new,
more sustainable approaches to urban
development. Both argue for greener, more
resilient and inclusive towns and cities that
can help combat climate change and resolve
age-old urban inequalities.
BAN KI - MOON
SECRETARY - GENERAL
UNITED NATIONS
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Centers of excellence
Sustainable
transportation
in China
Through the
FUT program,
VREF currently ﬁnances
The
China
Urban Sustainable
Transport
Center
Beijing
eight
Centers
of Excellence
in ﬁResearch
ve regions
ofinthe
is
working
to
ﬁ
nd
solutions
that
are
applicable
at
both
technical
and
world. The Centers are:
policy levels. The researchers hope that their results will even be useful in other developing countries.

BEIJING, CHINA
The China Urban Sustainable Transport Research Center,
(CUSTReC)
CUSTReC

The China Urban Sustainable Transport Research Center (CUSTReC)
BERKELEY,
USA
initiated activities in 2006. VREF is ﬁnancing the Centre through
The
UC
Berkeley
Center for Future Urban Transport
2010. Twenty four researchers are employed at the Centre. They col(CFUT),
University
of California
laborate with an additional 12 international researchers in China and
the outside world. The collaboration provides the Centre with access
CAPE
TOWN, SOUTH AFRICA
to

The African Centre of Excellence in Transport (ACET),
University of Cape Town
LONDON, UK
The OMEGA Centre for the Study of Mega Projects in
Transport and Development

MELBOURNE, AUSTRALIA
The Australasian Centre for Governance and Management of
Urban Transport (GAMUT), University of Melbourne
NEW DELHI, INDIA
Sustainable Urban Transport in Less Motorized Countries:
Research and Training in New Delhi
NEW YORK, USA
The Center for Sustainable Urban Development (CSUD),
Columbia University
SANTIAGO, CHILE
The centre for Across Latitudes and Cultures Bus Rapid
Transit (ALC-BRT)

CENTER OF EXCELLENCE, BEIJING, CHINA
CHINA URBAN SUSTAINABLE TRANSPORT RESEARCH CENTER

Sustainable transportation in China
The China Urban Sustainable Transport
Research Center in Beijing is working to ﬁnd
solutions that are applicable at both technical and policy levels. The researchers hope
that their results will even be useful in other
developing countries.

CUSTReC
The China Urban Sustainable Transport
Research Center (CUSTReC) initiated activities in 2006. VREF is ﬁnancing the Centre
through 2010. Twenty four researchers are
employed at the Centre. They collaborate
with an additional 12 international researchers in China and the outside world. The collaboration provides the Centre with access to
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international expertise and opportunities for
the Centre.
In March 2009, Prof. Zhou Wei, who was
appointed to other duties, was replaced by
Prof. Li Zuomin.
Appointed in 2007 as the President of
CATS, Li Zuomin began to take over all the
responsibilities formerly undertaken by his
predecessor. His work ranges from transport engineering to transport planning and
management, and to human resources development and management.

Prof. Li Zuomin was
appointed Director of the
Centre of Excellence in
March 2009, replacing Prof.
Zhou Wei.

Host organisation:
China Academy of Transport Sciences
(CATS), Ministry of Communications, Beijing,
P.R. China
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CENTER OF EXCELLENCE, BERKELEY, USA
UC BERKELEY CENTER FOR FUTURE URBAN TRANSPORT

Searching for new ideas
The western world’s transportation systems
cannot be copied by developing countries,
because their conditions are too different.
Researchers at VREF’s CoE in Berkeley are
working on new ideas for sustainable transportation systems that suit conditions in
both developing and developed countries.

2010 at a level of SEK 25 million, plus about
1.3 million US dollars from other sources in
the form of research grants and fellowships.
The Centre collaborates with other CoEs and
shares knowledge widely with researchers
from many universities and research institutes around the world.

Host organisation:
CoE in Berkeley
The UC Berkeley Center for Future Urban
Transport was established in 2004. The
Centre’s overarching aim is to develop new
methods and solutions for sustainable transportation, addressing the speciﬁc problems of
developing countries.
The Centre is ﬁnanced by VREF through

CENTRES OF EXCELLENCE

Institute of Transportation Studies, University of California, Berkeley

“We can provide advice
based on scientific evaluations and, thereby, help bring
attention to solutions that can
really improve transportation
systems,” says Carlos F.
Daganzo, Director of the
UC Berkeley Center for
Future Urban Transport.
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CENTER OF EXCELLENCE, CAPE TOWN, SOUTH AFRICA
THE AFRICAN CENTRE OF EXCELLENCE IN PUBLIC AND NON-MOTORISED TRANSPORT

Needs-based transport research
The African Centre of Excellence in Public
and Non-motorised Transport (ACET) aims
to produce better analytical methods and
models of transportation systems, for infrastructural development in a region where
pedestrians and para-transit are important.

ing at the University of Dar es Salaam (Tanzania). Approximately 18 researchers collaborate on 12 subprojects under the auspices of
the Centre. VREF has provided ACET with
SEK 25 million in ﬁnancing for the period
2008 through 2012.

Host organisation:
ACET
The African Centre of Excellence in Public
and Non-motorised Transport is a joint effort
between three educational centres: the Centre for Transport Studies at the University
of Cape Town (South Africa), the Institute
for Development Studies at the University
of Nairobi (Kenya), and the Department of
Transportation and Geotechnical Engineer-
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Department of Civil Engineering, the University of Cape Town

“One of our goals is to create
a knowledge base for Africa.
We want to catch up and
contribute to international
research while at the same
time developing academic
knowledge that is specifically
adapted for different stakeholders in our region,” says
Roger Behrens, Director
of the African Centre of
Excellence in Public and
Non-motorised Transport.
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CENTER OF EXCELLENCE, LONDON, UK
THE OMEGA CENTRE FOR THE STUDY OF MEGA PROJECTS IN TRANSPORT AND DEVELOPMENT

Judging Success in Mega Transport
By comparing the development of 35 large
transportation systems around the world, the
OMEGA Centre has collected and is examining information concerning what is required
for these projects to succeed in the 21st
Century.

Government is planning contribute a further
SEK 100 000. Other modest contributions
have been made directly to various individual
OMEGA partners by their local and national
government agencies and private-sector parties.

Host organisation:
The OMEGA Centre
The OMEGA Centre for the Study of Mega
Projects in Transport and Development, Bartlett School of Planning, at University College
London, is a ﬁve-year research program that
commenced in October 2006. The Centre
is ﬁnanced by VREF (SEK 25 million) and
the South East England Regional Development Authority (SEK 50 000). The Taiwanese

CENTRES OF EXCELLENCE

The Bartlett School of Planning, University
College London, UK

“The purpose of our research
is to attempt to explain what
characterizes successful Mega Urban Transport
Projects (MUTP) in the 21st
Century in an increasingly
globalized world,” says Harry
Dimitriou, Director of the
OMEGA Centre.

35

CENTER OF EXCELLENCE, MELBOURNE, AUSTRALIA
AUSTRALASIAN CENTRE FOR GOVERNANCE AND MANAGEMENT OF URBAN TRANSPORT

Research and advocacy
Technology is not what is missing when it
comes to introducing ecologically-sustainable
transportation systems. It is old ways of
thinking and outdated structures that get in
the way. That’s why researchers at VREF’s
CoE in Melbourne are actively participating
in a debate aimed to bring about change.

(SEK 2.5 million), and through a range of
contract research projects (approx. SEK 250
thousand). After the end of the ﬁrst ﬁveyear-period, in Dec. 2010, the Centre obtained
a three-year-project extension.
The Centre employs 14 researchers, of
which ﬁve are doctoral students.

Host organisation:
GAMUT
Activities under the auspices of the Australasian Centre for Governance and Management
of Urban Transport (GAMUT) were launched
in 2006.
The Centre is initially ﬁnanced by VREF
(SEK 25 million), the VREF OMEGA Centre
(SEK 1.37 million), Melbourne University
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Faculty of Architecture, Building and Planning, The University of Melbourne, Australia

In January 2011, Dr. Leigh
Glover succeeded Prof.
Nicholas Low as Director of
GAMUT. Low will continue
as as part time Associate
Director for the next three
years, assisting Glover in his
new role.
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CENTER OF EXCELLENCE, NEW DELHI, INDIA,
SUSTAINABLE URBAN TRANSPORT IN LESS MOTORISED COUNTRIES: RESEARCH

Road Safety and Urban Transport
Planning
During its ﬁrst years, VREF’s ﬁrst Centre
of Excellence – in New Delhi – has explored
a range of transportation questions, from
increased safety for pedestrians to developing
trafﬁc planning and policy making.

CoE in New Delhi
Sustainable Urban Transport in Less Motorized Countries: Research and Training in
New Delhi commenced its work in April of
2003. The Centre has received SEK 25 million
in ﬁnancing from VREF. A total of 15 to 20
researchers have been involved in the Centre’s activities.

CENTRES OF EXCELLENCE

AND TRAINING

Host organisation:
Indian Institute of Technology, New Delhi,
India

“Here at the Centre in New
Delhi we have had significant
influence, at both the national
and local levels. We have
been given a role in national
planning. Now we are trying
to get involved in all of the
large cities in the country,”
says Dinesh Mohan,
Director of the CoE TRIPP:
Research and Training in
New Delhi.
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CENTER OF EXCELLENCE, NEW YORK, USA
THE CENTER FOR SUSTAINABLE URBAN DEVELOPMENT

Land Use and Transport Planning
The Center for Sustainable Urban Development (CSUD) in New York aims to contribute to achieving physically and socially
sustainable cities, by establishing research
and educational exchanges with cities in developing countries, particularly with cities in
Sub-Saharan Africa.

CSUD
The Center for Sustainable Urban Development is a center within the Earth Institute of
Columbia University in the City of New York.
It carries out its work through partnerships
between its New York based professional staff
and partners at the University of Nairobi and
the Kenya Institute for Policy Research and
38

Analysis, among others. Approximately ten
researchers and a varying number of students participate in the Centre. The Centre
was established in 2004 and is ﬁnanced by
VREF through 2009. The Centre also has
partial funding from the Rockefeller Foundation, which sponsored a month-long conference titled “Innovations for an Urban World:
A Global Urban Summit,” which was held in
Bellagio, Italy, in 2007.

Host organisation:

“We have already made progress. The national government has realized that there
is a need for coordinated city
and traffic planning for Nairobi and its satellite cities,”
says Elliott Sclar, Director
of CSUD.

The Earth Institute of Columbia University
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CENTER OF EXCELLENCE, SANTIAGO, CHILE
ACROSS LATITUDES AND CULTURES BUS RAPID TRANSIT (ALC-BRT)

Rapid-bus-service research solves
trafﬁc problems
The primary goal of ALC-BRT is to develop
a new framework for the planning, design, ﬁnancing, implementation and operation of bus
rapid transit in different urban areas, offering
clear guidelines to decision makers on when
and how such projects can enhance mobility
and meet accessibility needs. An essential goal
is to make the knowledge developed through
the Center widely available to support more
successful BRT deployment, and in particular
to identify elements which are transferable
between existing and prospective systems. The
focus will be not only at the project level, but
also on how such projects interact with other
elements of the urban system so that the total
urban mobility system is transformed.

CENTRES OF EXCELLENCE

BRT-ALC
Established in May of 2010, the ALC-BRT
is a Centre dedicated to Bus Rapid Transit
development. Implemented in Santiago, Chile,
the centre works as a consortium of ﬁve institutions that include Pontiﬁcia Universidad
Católica de Chile (PUC), Massachusetts Institute of Technology (MIT), Technical University of Lisbon, The University of Sydney and
EMBARQ – The WRI Center for Sustainable
Transport, including its network of centers of
sustainable transport.

Host organisation:
The Pontiﬁcia Universidad Católica de Chile
(PUC)

“The primary goal is to support more successful BRT
deployment by developing
a new framework for bus
rapid transit planning, design,
financing, implementation
and operation in diverse
urban areas,” says Juan
Carlos Muñoz from the
College of Engineering and
the Department of Transport
Engineering and Logistics
of the Pontificia Universidad
Católica de Chile.
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Choose your vision

What is Future Urban Transport?
The Future Urban Transport (FUT) research programme intends to
create strategies for developing sustainable transportation systems
Sustainable
transportation
in China
in large urban
areas around the world.
The China Urban Sustainable Transport Research Center in Beijing
is working
ﬁnd
solutions that are applicable at both technical and
What to
can
be achieved?
policy The
levels.
The
hopenew,
thatequitable
their results will even be usevision
is toresearchers
inspire and support
ful in other
developing
countries.
urban transport
solutions
that improve accessibility and safety as
well as efficiency and environmental sustainability.

CUSTReC
What activities does FUT contain?
The China Urban Sustainable Transport Research Center (CUSTReC)
Theactivities
current programme
three cornerstones:
initiated
in 2006.has
VREF
is ﬁnancingeight
the globallyCentre through
distributed
Centers
of
Excellence
(CoE),
a
larger
number
of Smaller
2010. Twenty four researchers are employed at the Centre.
They colProjects,
and
international
FUT
conferences
every
two
to
three in China and
laborate with an additional 12 international researchers
years. world. The collaboration provides the Centre with access
the outside
to
Who supports FUT?
Volvo Research and Educational Foundation (VREF) is a
collaboration between four independent foundations: the Volvo
Research Foundation; the Volvo Education Foundation; the Pehr G.
Gyllenhammar Foundation; and the Håkan Frisinger Foundation for
Transport Research. The foundations finance research and
educational projects. VREF has initiated the research programme
Future Urban Transport (FUT).
www.vref.se

