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CHAPTER 4 - SUSTAINABLE URBAN TRANSPORT

Cities should respect nature, consider the urban ecological
environment as an asset, integrate environmental issues into
urban planning and administration, and accelerate the transition
to sustainable development. They should promote the use of
renewable energy sources and build low-carbon eco-cities. They
should strongly advocate for conservation of resources and promote
environment-friendly manufacturing. Cities and their citizens
should join together to create sustainable lifestyles and an
ecological civilization in which people and environment co-exist in
harmony.

Shanghai Declaration on Better Cities, Better Life

INTRODUCTION?

As a Mayor, one of your greatest challenges idda pnd invest wisely in infrastructure
for sustainable urban transport. Transport plagiueial role in urban development by
providing access for people to education, marlatgloyment, recreation, health care
and other key services. Especially in cities ofdbeeloping world, enhanced mobility
for the poor and vulnerable groups is one of thetnmportant preconditions for
achieving Millennium Development Goals. Those sitigth transport modes in an
integrated system are more likely to evolve andpeo as centers for trade, commerce,
industry, education, tourism and services. It isuwown that cities ranking at the top of
surveys measuring urban quality of life have highaldy urban transport systems that
prioritize public transport and non motorized mades

The existing reality, however, is that urban tramgtion systems in most developing
cities are far from ideal. The most visible andjfrently mentioned transport problem of
a city is its traffic congestion, and it is welldwn that high levels of congestion create
significant impact on local and national GDP. Assible and affordable public transport
service and safe infrastructure for non-motorizadgport such as cycling and walking
are lacking in most developing country cities. Huenber of private vehicles has been
increasing continuously and dominates the roads fesult, the transportation sector is
heavily responsible for public health issues iresisuch as air pollution (acidification,
smog), noise, greenhouse gas emissions, and roatkats. While transport enables the
economy to grow, if not well-managed, it can akstard growth and the efficient
delivery of essential social services. The lackarhprehensive planning of transport
systems, without due consideration to social, esooocenvironmental and cultural

! This chapter was authored by Carlos Felipe Pavith,valuable input and contributions
from Yang Jiemian, Yu Hongyuan and Choudhury RiMdichanty.
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elements of the city, can result in physical braakbe fabric of communities and
reinforce social exclusion. The impact on qualityife and the environment cannot be
underestimated.

Caption: Guayaquil restored its waterfront as pafta large redevelopment plan which
also included a Bus Rapid Transit System and aihgusiprovement project. Previously
an area of high crime rate, the riverfront is a pdawhere citizens can enjoy public space
and have an additional opportunity for daily leisu{photo Carlos Felipe Pardo)

In order to return urban places to people anddatermore livable cities, decision
makers in these cities urgently need to changéditieetion of urban transport
development toward a more sustainable future. Eskahg a sustainable urban transport
system requires a comprehensive and integrateda@pto policymaking and decision-
making, with the aim of developing affordable, eaancally viable, people-oriented and
environment-friendly transport systems.

Political will has become a key ingredient to imyng urban transport policies in cities.
The knowledge of what is happening and how to im@m@ situation is already there, and
tools to address problems are well known by maagtgioners. When a city mayor or
another decision maker takes these tools and agplem in their city knowingly and
appropriately, positive outcomes and benefits fiyrinhabitants can result.

1.ISSUES AND CHALLENGES

1.1 UNCONTROLLED MOTORIZATION

“Adding highway lanes to deal with traffic congestiis like loosening your belt to cure
obesity. Lewis Mumford, The Roaring Traffic’'s Boom.
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With rapid urbanization and economic growth, maation has been accelerating in
cities in developing countries. For example, in Asgan region, the number of motor
vehicles per one thousand people has more thdedrnip the past 30 years. Owning a
private car or a motorized two-wheeler is a magpir@tion for people in these cities, in
particular, where public transport service is oftedequate and unsafe.

Unfortunately, city managers in developing coustrie
are following the same car-oriented transport
development patterns made by many cities in
developed countries in the past. Ironically, many
cities in developed countries are now trying to
recover from a car-dominated development era by
halting the building of more infrastructures for
private vehicles and re-allocating road space for
public transport and non-motorized transport. This
approach has been called in some cases a “rodd diet
or “complete streets” (the first is one where space
cars is explicitly reduced, the second emphaslzes t
need for streets where all road users are cate)éd t

Figure 4-1. Vicious Circle of
Car-Oriented Transport Development

Source: Buis, 2009b

One considerable problem that is seen the world ove
is that there is a feeling, mainly prompted by itiadal road engineering, which can be
summarised in the phrase “build your way out ofgastion”. It essentially reduces the
problem of congestion to a lack of sufficient regice and a need for better traffic flow,
disregarding other more complex problems of traeshand management, negative
externalities (side-effects) of such policies amdrall liveability in an urban setting. This
approach has luckily started to lose strengthsbute cities still erroneously promote
this vision as the solution to congestion and {parntsproblems.

In the developing world, however, the trend id &ilgely in favor of the expansion of
infrastructure for private motor vehicles. Policies more and more road construction
have clearly failed to cope with ever increasingndad from rapid motorization,

resulting in a vicious circle as depicted in Figdr&3 This cycle shows how the increase
of infrastructure to alleviate travel demand wahMe apparently positive consequences in
the short term, but some months later there withlmeuch greater congestion than before,
thus increasing the problem rather than solving it.

2 McCann, B., Rynne, S., Editors (2010). Completees: Best Policy and
Implementation Practices. American Planning AsgmmaPlanning Advisory
Service Report Number 559.

3 Buis, J. (2009bA new Paradigm for Urban Transport Planning: Cydimclusive Planningt
the Pre-event Training Workshop on Non-MotorizedrBport in Urban Areas"®Regional EST
Forum in Asia, 23 February 2009, Seoul, RepubliKafea
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1.2 URBAN AIR POLLUTION
“Because we don’t think about future generatiohgytwill never forget us.”

- Henrik Tikkanen, author and artist, 1924-1984

Table 4-1. Air Pollution in Selected Cities

PMio SO NO;
(bg/m®) (Hg/m®) (bg/m®)
WHO Air Quality Guidelines: 20 20 40
Beijing 89 90 122
Delhi 150 24 41
Tokyo 40 18 68
Seoul 41 44 60
Mexico City 51 74 130
Bangkok 79 11 23
London 21 25 77
New York 21 26 79
Paris 11 14 57
Shanghai 73 53 73
Santiago 61 29 81
Sao Paulo 40 43 83

Data Source: World Bank, 2009

Another major problem for city managers is urbarpallution, which is a widespread
environmental hazard. As shown in Table 4-1, ehengh the level of different air
pollutants in cities of developing cities are getigrhigher than those of developed ones,
still very few cities overall stay below the recoemaded levels by the World Health
Organization (WHO). In most cities in the worldettoad transport sector is the largest
contributor of these urban air pollutants, as \aslto high levels of carbon monoxide and
hydrocarbons, among other substances. These higls leontribute to various

respiratory and cardiovascular illnesses. Variquidamiological studies have clearly
linked transport-related contaminants to asthmanditis, heart attacks, and strokes.

The groups most vulnerable to urban air pollutimciude infants, the elderly, and those
suffering from chronic respiratory conditions. Fexample, from 1999 to 2009, 25.6 per
cent of the children in Bangalore, India, suffefiesin asthma. WHO estimates that
nearly 2 million premature deaths in the world @aased by air pollution, where road
transport is one of the major contributors to thesenature deaths due to its effects on
outdoor air pollutiorf. Urban air pollution also has a huge economic dastexample in

* World Bank (2009)World Development Indicators 200@&/orld Bank, Washington, D.C.

®> Majumdar, S. (2010More and more kids falling prey to asthma in Baogal DNA.
(Available athttp://www.dnaindia.com/bangalore/report_more-anurarkids-
falling-prey-to-asthma-in-bangalore_1342%44

® World Health Organization (WHO) (2008ir quality and healthWHO online article.
(Available at http://www.who.int/mediacentre/factgis/fs313/en/index.html)
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2000, approximately 15,100 cases of chronic brdiscAnd 7,200 cases of premature
deaths in Shanghai were due to fine particulatht; ¢ and resulted in a cost of US$ 880
million.” Since exposure to air pollutants is generally belythe control of individuals,
local authorities need to take action to tacklesw@ous health problems with appropriate
measures including policies to reduce private \ehise, to encourage more public
transport and non-motorized transport options,tartomote cleaner fuels. Air quality
monitoring systems with a sufficient number of séingpstations also need to be
established.

1.3 ROAD SAFETY

“The road system needs to keep us moving. Butst aisio be designed to protect us at
every turn.”

- WWW.Visionzeroinitiative.se

Urban managers have to take road safety seriogstyisaa universal problem. The
importance of focussing on road safety has reashel a degree that 2011-2020 has
been defined as “the Decade of Action for Road tgatey the World Health
Organization®

Some recent facts include the followihg:

- Over 90 per cent of the deaths on the roads oodomi-income and middle-
income countries, which have only 48 per cent efitorld’s registered vehicles

- Pedestrians, cyclists, and riders of motorized wheelers and their passengers
(who are collectively known as "vulnerable roadra§eaccount for around 46
per cent of global road traffic deaths. This prajeoris greater in low-income
countries than in high-income countries.

- Less than one-third of countries have taken necgssaasures - for example
low-speed zones - to reduce speed in urban areas

- More than 1.3 million people die annually on thadan the world and another
20~50 million people are injured

" United Nations Environment Programme (UNEP) (200%g fourth Global
Environment Outlook: environment for developmerE@=4). UNEP, Malta
(Available athttp://www.unep.org/geo/geo4/report/GEO-4_Reportl lea.pd)

8 World Health Organization and FIA Foundation (2DIecade of Action for Road
Safety 2011-2020. http://www.decadeofaction.org/

® WHO (2011b). 10 Facts on Global Road Safety.
http://www.who.int/features/factfiles/roadsafetyiadex.html
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In fact, road traffic injuries are the leading caws$ death for people aged 15-29 years;
killing more young people than HIV/AIDS. In additipalmost half of those killed in
traffic accidents are pedestrians, cyclists, pagsenin public transport and
motorcyclists'® . This share is even larger in developing couaitigs where simply
walking or cycling can be a serious risk due tklatroad safety infrastructure for
pedestrians and cyclists. Generally, many of tlagl safety measures are not focused on
these vulnerable groups but rather on drivers.

1.4 MOBILITY OF THE URBAN POOR
\)\ - e =

Caption: Women are a specific group which has diffetransport needs in their daily
activities. This road in Pune (India) does not pdavsuitable infrastructure for this
walking woman. (photo Carlos Felipe Pardo)

“Poverty must be seen as the deprivation of bagmabilities rather than merely as
lowness of income” - Amartya Sen, 1999

Urban transport needs of all social groups areoseldhet, especially in cities of
developing countries. This may be due to a ladknoferstanding of such needs, a lack of
data on the transport trends of different poputagmups or simple lack of knowledge
about the importance of understanding all thesesiaad acting upon them.

A more comprehensive approach towards the travednoa of different groups in society
reveals the following:

- There are many more trips being taken by indiviswadth higher income than by
those of lower income, mostly because low-inconoaigs do not have the
capacity (in time or money) to travel more. Thigghs heavily on their capacity
to access jobs, education, health and all othercasrthat a city can provide,
reducing their participation in society as a whdle.

9 World Health Organization (WHO) (2009). Global tBgReport on Road Safety.
WHO, Geneva.

" Thynell, M. (2009). GTZ SUTP Technical documentXocial Change and Urban
Transport. Eschborn: GTZ.
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- There is much less accessibility for lower-incomeugs (and vulnerable groups
in general) due to high/inequitable transport falask of public transport
provision to areas where low-income populations,land lack of safe and high
quality infrastructure for these users (includimdgsvalks, which are often
neglected in favour of roadsY.

- Transport patterns of citizens vary widely, witlvioncome women travelling in
trip chains (various short trips chained to onetlaeQ rather than pendular trips
(one trip in the morning and one in the afternoany a great use of non-
motorized transport modes (walking, cycling).

- Negative impacts from unsustainable transport syst&fect the poor
disproportionately?

This situation poses a threat to social developrardtgeneral equity in cities. For
instance, non-motorized transit is often an ‘orpl@transport systems and is frequently
overlooked and considered as a peripheral issherrditan a core requirement. In most
cases, for example, cycling is not well integratgith public transportation, which leads
to loss of potential passengers. Also, partly essalt of this circumstance, the majority
of victims in traffic accidents are pedestrians apdists, many of whom belong to lower
income groups.

1.5 MOBILITY NEEDS OF DISABLED AND SENIOR CITIZENS

The disabled and the senior citizens are impodeatdvantaged social groups with
special mobility needs which ought to be addresserk effectively** The special needs
should be anticipated in the planning and constvaaif new transport infrastructure.
Barrier-free facilities can significantly enhanbte tmobility for these social groups.

In recent years, a growing number of cities hasaed municipal regulations on barrier-
free facility construction, requiring all new consttion projects, including public and
residential buildings, roads, bridges, pedestriarmasses and underpasses, metro and
rail stations, as well as tourist sites, to beibaifree, thus enabling the safe and

12\World Bank (2002). Cities on the Move: A World Badrban Transport Strategy
Review. Washington.

13 Badami, M. G., Tiwari G., and Mohan, D. (2004jcess & Mobility for the Urban
Poor in Indiapresented at the Forum on Urban InfrastructureRaric Service
Delivery for the Urban Poor, 24-25 June 2004, NeslhD India. (Available at
http://www.wilsoncenter.org/topics/docs/badami.doc)

% 1n 2006, the United Nations General Assembly &etbfResolution 61/106
establishing the Convention on the Rights of Pessaith Disabilities.
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convenilgnt mobility of the disabled, seniors, iefiand other disadvantaged social
groups.

Barrier-free bus stations and buses, sidewalkghfoblind, ramps, elevators, lifting
platforms and wheelchair waiting positions are ssakelements which can enable
barrier-free mobility.

1.6 ENERGY SECURITY & GREENHOUSE GAS (GHG) EMISSIONS

“Urban transport represents one of the fastest grgwsources of greenhouse gas
emissions that contribute to global climate chang&/NCRD, 2009

Figure 4-2. Global CO2 Emissions by Sectors Transport is the second Iargest sector

— contributing to global carbon dioxide (GO
emissions from fossil fuel combustion as
shown in Figure 4-2° Of the 23 per cent of
global CO2 emissions from the transport
sector, road transport accounts for 73 per cent,
followed by international shipping and
international aviation. However, the transport
sector is not receiving enough attention in
global climate change mitigation efforts,

Source: UNEP, 2010 despite the fact that, according to UNFCCC
(2011) it is the sector where emissions have

increased the most (by 14 per cent from 1990-2608) in a business-as-usual scenario,
are expected to grow by 25.8 per cent by 2020 cosdpa 1990 levels’

Cities must understand that action upon climatexgbanust be done collectively and
seeking global goals of mitigation, while actingddly. The co-benefits of such an
approach would also be significant and must be ydwaderstood as part of a package
of urban transport improvements.

To date, the number of transport-related projeatsiéd by the Clean Development
Mechanism is few. However, a new possible sourdarading is Nationally Appropriate
Mitigation Actions or NAMAs. This is an instrumedéveloped by the UN Framework

15 To prepare itself for hosting the 2®@lympic Games (8-24 August 2008) and th& 13
Paraolympic Games (6-17 September 2008) Beijingitpality implemented a series of
measures to enhance barrier-free facilities ardhedity. The Organizing Committee
compiled a Guide to Barrier-free Services which wallished in four languages and
distributed to the public free of charge.

18 United Nations Environment Programme (UNEP) (202009 Annual Report - Seizing the
Green EconomyJNEP, Nairobi

" UNFCCC (2011a). Compilation and synthesis of fifttional communications.
Subsidiary Body for Implementation, Thirty-fourtession, Bonn, 6—16 June 2011.
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Convention on Climate Change (UNFCCC) to generaigemrojects which can mitigate
climate change and can improve knowledge on enmissiocities and countries
throughout the world. This opportunity has beemidied as a possible “game changer”
in climate change mitigation, especially for thensport sector since previous
methodologies such as CDM have proven difficukadgust to the nature of transport
projects. While specific procedures and rules f8iMMs are now being developed, it is
important to identify them as a potential sourcérdncing for sustainable urban
transport measures.

The table below identifies some of the key finagamstruments used in climate change
mitigation and how they can be used to developasuable urban transport. Please note
that since NAMAs have not yet been fully developsdn instrument, they are not
included in the table below.

Table 4.2 Financing instruments for climate chamitggation applicable to transport
projects
Source of climate Nature of Type of Modes supported

finance support intervention
supported

Urban public
transport

>
=)
=2
=]
=
<
[
D
=

Technical
Infra-
structure
Operations
Capacity
building
Non
motorised
transport

Clean Development

v v v v v v v
Mechanism
UNDP Millennium
Development Goals v v v v v v
(MDG) Carbon Facility
Hayotama Initiative v v v unclear unclear
Global Environment

v v v v v v v v v
Facility
Clean Technology Fund v v v v v v v v v v
International Climate

v v v v v v
Initiative

Source: Harald Diaz, 2034

2.PoLicy OPTIONS FOR URBAN TRANSPORT

A sustainable urban transport system requiresginening various features of the
system including mobility, accessibility, affordhty, social equity, efficiency, safety,
security, convenience, low carbon, comfort, andopecand environment-friendliness. In
order to achieve all these elements, various ahgdle need to be addressed in an
integrated manner. These challenges include impgovuman health through the

18 Diaz-Bone, Harald, 2011, Use of Climate FinancBNG GEF, NAMA) in the
Transport Sector, presentation at Forum on Sudtiriaansport for Latin America,
Bogotéa, Colombia, 22 - 24 June 2011
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reduction of urban air pollution, tackling climatlkange, reducing the number of deaths
and injuries from road accidents, controlling exoes motorization, improving public
transport services, encouraging more walking amtiray, and recognizing the specific
needs of urban poor, women, the elderly, people digabilities, youth, and children. It
is critically important to understand that urbamgport (or mobility) is not an isolated
issue and is related to many other aspects of uifieain general. It is useful to note this
integrated approach as an introduction to the rapeeific measures that are presented
below.

There are various ways to describe an implememtatiethod for sustainable urban
transport in a city. While this document will prasa specific framework, it is important
to see other approaches to understand how to aatthp challenges posed above. In
general, sustainable transport emphasizes thefymlic transport, bicycles and
walking and discourages the use of individual ma&at modes of transport (cars and
motorcycles). It also promotes the improvemennefitutions, urban development plans,
sound policies, appropriate technologies and tieldpment of promotional schemes
that persuade users into using sustainable urbasgort modes.

2.1 PUSH - AND PULL APPROACH

One way to view the problem is to analyze it frdra standpoint of “where” people
should be in transport (where we should “push” thand from which modes we should
“pull” them. This is commonly called the “push apdll” approach? It emphasizes that
urban transport measures must persuade userssing public transport and non-
motorized transport, while developing strategie%ptesh them out” of automobiles and
similar transport modes. To achieve the “pull” cament, one must provide good quality
of service in public transport, develop infrasturetfor public transport and non
motorized transport and in general develop polites improve conditions for the use of
these modes. To arrive at a situation where peaglépushed from cars”, policies must
be in place to discourage their use by eliminatirey subsidies, creating charges to
automobile ownership and use, and in general ogaiblicies that increase the cost of
using these modes while using the revenue fromethbarges to enhance sustainable
urban transport modes. This approach is genera#ig by transport economists as it
follows a rationale of “price-driven-behavior”.

2.2 PUBLIC TRANSPORT, NON-MOTORIZED TRANSPORT, TRANSPORT DEMAND
MANAGEMENT, AND TRANSIT ORIENTED DEVELOPMENT

A second approach to describing how to implemestasnable urban transport is by
applying the four measures listed above.

Public Transport: This measure implies the development of high ¢y aliblic
transport systems, which includes mass transiesystA specific public transport mode

9 Miiller, P., Schleicher-Jester, F., Schmidt, M&PTopp, H.H. (1992): Konzepte
flachenhafter Verkehrsberuhigung in 16 Stadtentyin@rReihe des Fachgebiets
Verkehrswesen der Universitat Kaiserslautern No. 24

10
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called Bus Rapid Transit (BRT) has been generalptired in recent years due to its
moderate cost of implementation, relatively shompliementation time, high quality of
service, and capacity to move large numbers ofgpags's once it is implemented.

Caption: Bogota’s TransMilenio Bus Rapid Transisteyn is a good example of how
public transport can be improved with moderate s@std in a relatively short time span
(photo Carlos Felipe Pardo)

Subway and light-rail systems are other meansptly&ost-effective and
environmentally benign urban passenger transpgent.example, 116 cities, located
mostly in the industrialized countries, operatartbesn metro systems, which are used
by an estimated 155 million passengers each dagddition, there are about 400 light-
rail systems worldwide, while over 200 new systamesbeing planned. Many
megacities in developing countries are also inmggti the construction, modernization
and expansion of urban light-rail systems.

11
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Caption: Shanghai Metro System 2011 and Plannecisipn for 2028

Metro and urban light-rail systems are costly tostaict and to maintain but can provide
significant long-term economic, social and envir@mtal benefits. Various studies
analyzing investment in urban public transportasfructure and services have shown
that in the long term the sum of public benefitddnyexceed the investment costs.

Urban public transport systems are more attraétiveommuters and more economically
viable for operators if they offer the option tauel from any point in the city to any
other point. This can be achieved through the esipa of network as well as through
intermodal connections.

Non-Motorized Transport: Also called “Active Transport”, it essentiallyfegs to
walking and cycling (and all other modes that haweels but no engine such as
pedicabs and freight tricycles), as well as relaémwstructure, policies and educatidn.
These modes have been greatly promoted recentljodheir great benefits for reducing
transport emissions and for improved human health.

l"y,’ . (" /\ ::’,’ N : -’1

Caption: Non-motorized transport is a key modeafigport which can be promoted at a
relatively low cost and with considerable benef2se modality in which it has been
promoted is by means of bicycle sharing systents asi®aris’s Velib system with 21
thousand bicycles available to citizens throughbetcity. (photo Carlos Felipe Pardo)

Travel Demand Management: Also termed “Transport Demand Management”, ieref
to all measures that try to reduce the demanddwet/transport, and re-evaluate the
actual need for providing more road infrastructioreater for such demand (Broaddus,

20 For detailed information on the Shanghai RailiBiaNetwork, please see:

http://baike.baidu.com/view/70683.htm

%1 Godefrooij, T.; Pardo, C.F.; Sagaris, L. (eds)0@0 Cycling Inclusive policy
Development: a handbook. Eschborn.

12
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Litman & Menon, 2009). It specifically focuses anplementing fuel policies, road
charging and parking pricing, and other relatedsuezs which are similar to those
described in the section above under the “pushhdiei.

Transit Oriented Development: This refers to an approach to urban design where
policies promote urban development of higher dgraditng mass transit corridors
(Cervero, 1998). The rationale for this approadinat significant energy efficiency and
transport efficiency can be realised through urtb@signs where mass transit provides
rapid access to the main nodes of urban activibynd, work, education, recreation,

,--‘:.AI-,V ¥ ~ 4 A ;
Caption: Transit Oriented Development implies thablic transit corridors are planned

in conjunction with land policies to complementteather. Such is the case of Bogota’s
Bus Rapid Transit System. (photo Carlos Felipel®g

2.3 AvoID, SHIFT, IMPROVE

Avoid: This first strategy seeks to avoid unnecessavgti@nd reduce trip distances. It
implies measures where land use and transport ipiguane properly integrated and
mixed use development is promoted, and where thexgreater role of information and
communications technologies (ICT) to reduce the emof trips being taken by a
person. This measure can effectively increase atukty and reduce trip distances and
times by properly integrating land use and transaod by developing areas so that
home, work and shopping locations are near eaddr @thixed use development). This is
accomplished through urban development master phadditionally, this approach can
avoid many trips due to the ease with which ICT ieglace many activities that
previously required travel.

The “Avoid” strategy is described first since,ts policies are applied in a
comprehensive way, it can have a great impact barutransport and provide great
social, economic and environmental benefits.

Shift: This strategy seeks to shift passengers towards sustainable transport modes.
It means that citizens who are using automobilesa@torcycles should be encouraged to

13
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start using more public and non-motorized transpbuses all travel demand
management measures in its toolbox, as well aster lwkevelopment of inter-city
passenger and goods transport. It also seekstagubr existing public and non-
motorized transport users to continue using theplaaiding their contribution to
sustainability.

The shift approach can be the second most poteasn& delivering sustainable urban
transport if implemented properly. If one can inmpént Avoid and Shift strategies in one
city, most of the hard work has been done, thoughernan be still improved.

Improve: The third strategy focuses on policies that amiprove transport practices
and technologies. It is a more technological apgrda improving urban transport
problems. Its measures include improving fuel qualnd vehicle fuel efficiency
standards, developing vehicle emission standargdementing vehicle inspection and
maintenance (I&M) policies, and transitioning tatélligent transportation systems” that
take advantage of information and communicatiohrietogies to improve transport
management. It also emphasizes the need to imjreight transport technologies and
logistics.

Though this measure is not generally seen as tis¢ cnacial to achieve substantial
benefits in the short and long term for urban tpams it is an important complement to
the Avoid and Shift measures, and can achievenmenéal benefits for society, the
environment and the economy.

Although the Avoid, Switch, Improve approach is gexlly described as having the three
components described above, the Bangkok 2020 Rdidaralso states that there should
be a fourth strategy which emphasizes a “peop#’ fapproach. This would provide a
more humane angle to delivering sustainable untzarsport policies by improving safety
in urban transport systems, delivering health bhenhahd reducing negative impacts in air
guality and noise, and mitigating global climateue. It would also provide an
improved scenario for energy security, while ateproving access to information and
raising public measures in urban populations. Tase study in section 4.3 below
provides a detailed description of these strategnekspolicy options.

2.4 POLICY OPTIONS AND MEASURES FOR ROAD SAFETY
Solving the problem of road safety calls for finglisolutions in four main areas:

- Engineering Redevelopment of road designs, emphasizing proteof
vulnerable road users as well as transport seaggtioups and physically
enforcing speed limits through traffic calming astler measures. City planners
should consider providing quality pedestrian féei$ such as spatial, safe, refuge
islands and medians, and non-interrupted walkwagsas&grade crossings that
are necessary for many people, but particularlidodm, women, the elderly, and
people with disabilities.

14
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- Emergency Respondenprovement of the response time and quality of
emergency vehicles and institutions — this releddbe term “pre-hospital care”
of WHO?

- Education Development of strategies to improve road usanglerstanding of the
risks related to, for example, driving improperly;

- Enforcementimprovement of the enforcement of speed limits ather safety-
related measures that have a direct effect on ectrates.

In related terms, the Global Plan for the Decadaation for Road Safety 2011-
2020> has defined 5 “pillars as key activities to impeawad safety worldwide.
These are: road safety management, safer roadsalnitity, safer vehicles,
safer road users, and post-crash response.

One very good example of an ambitious approacbdd safety is Sweden’s Vision Zero
initiative, which is described in greater lengththie case studies section that follows.
They have aimed to reduce their road accident®to,£stablished clear guidelines, and
have made good progress towards this goal.

2.5 POLICY OPTIONS FOR MOBILITY OF THE URBAN POOR AND OTHER DISADVANTAGED SOCIAL
GROUPS

Urban transport is often provided in an inequitabknner in which the transport needs
of low-income and/or vulnerable user groups areldehind or neglected. Fortunately
there are a wide range of policy options and itites in place in some cities which have
led to enhanced mobility for the urban poor andegeted greater equity between citizen
groups. Some examples of these are the following:

- Women-only carriages in trains or buses. These haga implemented in some
cities in India, as well as Rio de Janeiro and MexXtity (among others). They
provide increased passenger comfort for women. ghesometimes these
initiatives have been debated, they have undouptegiroved conditions for
passengers.

- Multi-trip or time-based fares. In Hong Kong andnyather cities where an
integrated fare structure has been establishedy p@pulation groups have found
it easier and less expensive to travel when thies aire not pendular (several
short trips, going back and forth) but are tripiasgvarious small trips linked
together to run specific errands).

- Cross-subsidies to increase affordability. In samases, such as Bogotd’s BRT
system, public transport fares have been establishguch a way that the fare for
low-income groups is subsidised by that of higheme groups. The specific
strategy in Bogota has been to have one flat faralf trips; thus longer trips of

?2\World Health Organization and FIA Foundation (2DIDecade of Action for Road
Safety 2011-2020. http://www.decadeofaction.org/

23WHO (2011a). Global Plan for the Decade of AcionRoad Safety 2011-2020.
Geneva.
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low income populations that tend to live on theigeery of cities are subsidised
by shorter trips of higher income individuals wiead to live in city centers.

- Universal access. Many cities in the world havelengented infrastructure that
has taken into account the needs of disabled ogizeaids for visually impaired,
audible signals, accessible ramps, stations anidleshetc). This has not only
increased access to these population groups, lsaihire cases has actually
created the opportunity for them to travel whicrswat readily available before.

2.6 NETWORKS AND ORGANIZATIONS PROMOTING SUSTAINABLE URBAN TRANSPORT

Promotion of sustainable transport has become arnssue in cities around the world.
Several partnerships have been established tesgaergy and leverage resources
among different institutions and organizations. &mmmple, the Partnership for Clean
Fuels and Vehicles (PCFV), with well over 100 partnhas been successfully working
on phasing out lead from fuels, establishing stedwlfor low-sulphur fuels and
promoting clean vehicle technology. The United Biasi Environment Programme
(UNEP) acts as the Clearing House for the PCFVadsa works in the area of fuel
economy (Global Fuel Economy Initiative), publiarisport and investments in non-
motorized transport (Share the Road Initiative) (wunep.org/transport). The
Partnership on Sustainable Low Carbon TranspordCail), www.sutp.org/slocat/) is
another example. With over 30 members, it aimgteide options and advice for the
establishment of sustainable transport systemsrQittiiatives have been established in
developing cities, such as the Sustran networkdlwhas chapters in Asia and Latin
America and acts primarily as a discussion grouprattitioners), the Cities for Mobility
network (initially a European Union project andrfr@007 a network led by the city of
Stuttgart), and in general various electronic delbatums. Other initiatives such as the
Sustainable Urban Transport Project from the Ger@mwmperation Agency (G1Z) have
concentrated in developing documents and otherriabte support implementation of
sustainable urban transport.

There are also regional efforts to address thegestiunsustainable transport. For
instance, the United Nations Centre for Regionaldl@pment has implemented the
Asian Environmentally Sustainable Transport (ESiijjdtive since 2004. In support of
the EST, 44 Asian city Mayors have signed the Kyéglaration on the promotion of
EST at the city level. Recently, at the 5th Regidfal Forum in Asia, held in Bangkok,
Thailand, on 23-25 August 2010, twenty-two parttipg countries agreed on the
“Bangkok 2020 Declaration” in order to demonstrideir commitment to realizing a
decade (2010-2020) for action on achieving safeyree reliable, affordable, efficient,
people-centred and environment-friendly transporgpidly urbanizing Asia.

Due to its success in Asia, the EST initiative mebeaing replicated in Latin America
from 2011 by the Inter-American Development BarikR) and other regional partners,
where a similar framework was established and bédgattivities.

Finally, various non-profit institutions have bemmcial to the promotion and
implementation of sustainable urban transport. €heslude the New York-based
Institute for Transportation and Development Po(idyDP), the World Resources
Institute’s Embarq network, and the above-menticBestainable Urban Transport
Project.
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3.CASE STUDIES

3.1 GUANGZHOU'’S HIGH CAPACITY BuUS RAPID TRANSIT SYSTEM

BN || i RS |

Caption: Guangzhou, one of the world’s cities viniphest density, has implemented a
high capacity Bus Rapid Transit system which rivany metros in efficiency. (photo
Carlos Felipe Pardo)

This case study describes the experience of Guang&Zhina) and its Bus Rapid Transit
(BRT) system. Its recent implementation was abl@ke advantage of experiences in
other cities in the developing world, often imprmayion some well-known features of
BRTs. It is useful as a case study since it pra/aeexample of a mass transit system
that has followed the main guidelines of plannigsign and implementation of a high
quality and high capacity bus-based system. lisis aseful in that it can be replicated in
many cities within an adequate time span and ab@denate cost.

Context

Guangzhou is one of the densest cities in the waiilith 12.7 million inhabitants and a
density of 1,708 people per square kilometre. Afhisit had a great need for an efficient
transport system. Although it had a metro systeostrof its public transport passengers
travelled by bus. Before the implementation oBts Rapid Transit system, congestion
at specific locations of the city, such as Gangdwas intolerable and generated very
negative impacts on the city’'s economy. As ondofain advisors stated, “the most
vexing question posed by this unprecedented urbaeldpment is how to avoid
gridlock”.2*

Policy options and measur es

24 Fjellstrom, K (2010). "Year of the Transit Tiger Guangzhou" in Sustainable
Transport magazine, Winter. Institute of Transpgastaand Development policy.
pp. 10-15
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The city of Guangzhou embarked upon the very coxnalsk to redevelop its main
avenues with a Bus Rapid Transit (BRT) system witpport from international
organizations. This was also complemented by theldpment of a greenway project
and a bike sharing system. A Bus Rapid Transiesysienerally is comprised of
dedicated bus lanes and stations where passerayepsapay the bus fare. These
innovations speed the buses by setting them ajant dny traffic congestion and
ensuring quick entry and exit of passengers. Then@zhou BRT has 980 buses along 23
kilometres of dedicated trunk lines, and is mow&0§,000 passengers per day. Hand in
hand with this, the city implemented a bicycle sigsystem in June 2010, which has 5
thousand bicycles at 113 stations, mostly builaeelpt to BRT stations, as the
programme was developed initially as a complemeiité BRT. There are plans to
increase the programme to 15 thousand bicycldseimear future, and this is being
complemented by the development of infrastructaréoicycles and more than 5
thousand bicycle parking positions at BRT stations.

Outcome

Bus Rapid Transit is a concept of bus-based trahgguch has revolutionized the
common understanding of how to plan and operates tnassit, especially since buses
were previously regarded as vehicles that couldbpetate above certain passenger
limits. However, the example of Guangzhou is onetvhas shown that passenger flows
can be greatly enhanced in these systems. Thialkadeen demonstrated previously
with TransMilenio in Bogota (Colombia) and even mthan 3 decades ago in the BRT
systems of Curitiba (Brazil) and Quito (Ecuador).

The Guangzhou BRT has the following impacts in apens:

[0 Peak passenger flows of 26,900 passengers pepkodirection, which is
generally regarded as a “metro-level” capacity.

O Daily ridership of around 800,000 passenger-trigsday on the system.

O Integration of the BRT with bicycle parking, bicgcaharing and the city’s metro
system. Integration is one of the key elementsafaessful transport system,
since users can use more than one mode and hatergrecess to different
places in the city with greater ease.

O This is the first BRT system in China with morerttene BRT operator. Three
corporate groups consisting of seven differentdmmpanies all operate along
BRT routes. Having more than one operator is gdiggrasitive since there is
competition for the best service and users redaiyle quality service at a lower
cost.

O The BRT has produced 30 per cent higher bus spessigting in an average time
saving of 6.63 minutes per BRT trip, or more th@mdllion passenger-hours
saved each year. Also, the percentage of rideisfisdtwith public transport rose
from 29 per cent in December 2009 (when there waBRIT) to 65 per cent by
the following year”

%5 Fjellstrom, K (2010). "Year of the Transit Tiger Guangzhou" in Sustainable
Transport magazine, Winter. Institute of Transpataand Development policy.
pp. 10-15
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Though it is still too early to evaluate quantitaty in a comprehensive fashion, this
system has improved access to places in the aitytas safe to say that Guangzhou’s
economy, environment and society have greatly ltedeirom these interventions.

Engagement of urban stakeholders

The Guangzhou BRT and its related projects hadyasteong commitment from the
local government, which from 2005 gave a cleardtive to implement these projects
and prioritize them. During project developmengréhwas international support, namely
from the Institute of Transportation and Developtrfeolicy, which established a
permanent office to participate in planning durihg entire project development phase
and beyond. Planning for the Guangzhou BRT stant@®05, when a conceptual plan
was developed over two years. Following the conedpilan and stakeholder
discussions, there was a full year of detailed megjiing design during 2008, and
construction was begun in 2009.

L essons learned
The Guangzhou BRT provides important lessons foeratities, notably:

- Proper planning of a mass transit system may take but it bears fruit in terms
of better performance of the system, quality of®erand overall improvement
of urban transport in a city. Guangzhou has showw thedicated planning has
produced a successful and high quality mass tragsiem at a moderate cost,
which also includes integration with other modesrafnsport.

- Bus systems have the potential to provide highityusgrvice and great
performance, rivalling the capacity of rail-basgdtems at a fraction of the cost.
Though this had already been shown by the Latin iagae examples of Curitiba
and Bogot4’s TransMilenio BRT systems, this Asiaareple provides similar
results in a completely different political, ecoriorand cultural context.

- The integration between this bus-based systemtanthil-based metro has
proven to be an indispensable feature of the BRilth@ mass transit network of
the city, not only for its complementarity but thie overall improvement of
public transport service in the city. BRTs and ntaassit systems in general must
be planned with an entire system in mind, includimgse existing modes and
others that may be planned in future.

3.2 A TALE OF TWO BICYCLE CITIES: BOGOTA AND COPENHAGEN

“At the core of the new model... all citizens will vao
exclusively using public transport, bicycles, orlkuag... it

would get all citizens together as equals regarsliesincome
or social standing. And most importantly, it wowtlow

cities to become a place primarily for people, amfge from
the last 80 years a time during which cities weodtbmuch

more for motor vehicles’ mobility than for childfen
happiness.”
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Enrigue Pefalosa, former Mayor of Bogota, Colombia.

This case study describes the development of l@eygented policies in two cities:
Bogota, Colombia and Copenhagen, Denmark. Botéscitave a considerable history
of bicycle use, while being in developing and depeld countries, respectively.
Though there are issues in common with both citresre are also other issues which
have unfolded differently due to their differenntexts. The story of Bogoté is one of
recreational bicycle use that was transformed traiesport-related use for all

citizens. It still needs to work on specific isstesirrive at a “critical mass” in

bicycle use comparable to the levels of some E@opdies.

On the other hand, Copenhagen can be seen aswvaitbity long history of cycling

that improved its policies and infrastructure oglecades to arrive at an incredibly
high level of use. Riding a bicycle is not sees@sething unusual or specific to a
subgroup of citizens but something that all cite€o and is just as normal as riding a
bus or a car.

Caption: Bogoté built almost 300 kms of bikewayke#s than 3 years, and continues to
expand and promote them through innovative poli¢d®to by Carlos Felipe Pardo.

Bogota is a city with approximately 8 million inhtdnts and has had considerable
growth in population and physical size in the fEyears® while preserving a
relatively high density of 4,684 inhabitants peunae kilometre. Until 1998, little had
been done with regards to non-motorized and puitaitsport. Though an urgent need
for improvement in the transport sector had beentified, specific policies had yet
to be chosen and implemented.

For many, the latter part of the 1990s is seeheasurning point in transport policies
of Bogota. In terms of bicycle use, it must be ddteat Bogota had a considerable
history of recreational bicycle use since 1974 wiglSunday Ciclovia, an initiative

*Martin, G., & Ceballos, M. (2004). Bogota: anatordéuna transformacion. Bogota: E
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which closes major avenues of the city and allomlg bicycles, pedestrians and any
non-motorized mode to ride along them. This 121Aatwork served as one of the
policies that would inadvertently increase bicya$e as a transport mode when
proper policies were implemented after 1998.

Caption: Taking children to school on a cargo bieyis very common in Copenhagen, as are
many other daily activities in this city which i@®moted bicycle use for more than 40 years.
Photo by Carlos Felipe Pardo

The city of Copenhagen is, as many other Europgigs,cone where population is not so
large (1.2 million) and density is adequate at 2,BBiabitants per square meter. Bicycles
have always been a part of Copenhagen life sireé$hcentury, and the second world
war increased substantially this level of bicycée ult was only in the post-war era until
1960 that cars dominated urban policies and wemengbrecedence over other modes of
transport’ The turning point in its transportation policy camith the oil crisis of the

early 1970s, and the growing traffic congestione plan to address these issues not only
redirected the transport policy but also their narbedevelopment plans. It must also be
emphasized that cities like Copenhagen a high GBRagpita choose bicycles not just
for economical reasons but also for their greatiefficy and various co-benefits.

Both cities faced considerable challenges arouedithe that their policies and projects
shifted to develop a more bicycle-oriented approéitkhe case of Bogotd, the challenge
was to cope with increasing transport demand andestion, the need for an improved
overall transport system and the provision of chealmble modes of transport for the
entire population. This challenge was seen as poraymity by Enrique Pefialosa, who
was mayor of the city from 1998 to 2000. He took ¢#mormous political risk to reduce
the investment related to private automobiles a&aérect the entire transport policy to
one where people would be at the center and imfretstre would be developed for them,

2 City of Copenhagen (2009). City of Cyclists: Copagen bicycle life.
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while space would be taken away from cars and diwgredestrians, cyclists and public
transport users.

In the case of Copenhagen, the challenges weresuailar to those faced by many
European cities in the decade of the 1970s. THiewliy of providing affordable

transport to all which would be dependent on oi$wesurmountable and the only way
out was to redirect their transport policy to orteeve bicycles would have a predominant
role. This was also linked to the need for a com@nsive urban development plan,
which would need to take the needs of all citizets account while providing suitable
transport to everyone.

Policy options and measur es

The example of Bogota and the development of pajtjons that improved conditions
for cyclists was linked to the overall transpodipthat Mayor Pefialosa envisioned
during his term. His view was that citizens comstfiand, because of that, he felt that
road space and other public space should be rédistd. This entailed the following:

- Sidewalks were widened in order to develop newspaicpedestrians and fully
segregated two-way cycletracks. This meant thatespas taken away from cars
-- either full traffic lanes and/or parking spa@esre eliminated in order to make
space for pedestrians and cyclists;

- A public transport network was designed, and it fphase was built during his
mandate. This turned into the well-known TransMibeBus Rapid Transit
system, which now carries almost 2 million passenger day. It was integrated
with cycletracks and every trunk line of the BRBt®yn has an adjacent
cycletrack by law.

- Afull citywide cycletrack network was designed atgdfirst 200 kms was built
during his mandate. This created a network of hegkl bicycle infrastructure
where users felt safe riding from home to worktadyg, and where travel times
were reduced for cyclists. As of 2011, this netwisrB57 kms in length and still
expanding. There was great emphasis on segredhgrsg cycletracks from
roadways as the cultural attitudes in the city wereh that road users often did
not respect cyclists if they were only in a paintgdlelane.

- This was also complemented by a set of strateg@aqting bicycle use in the
city as a mode of transport, complementary to tresady-existing culture of
recreational and sports cycling in the city.

In the case of Copenhagen, their policy was algevaie and its scope was overarching
for all transport. This entailed:

- The creation of an urban development plan refeiwexs the “five finger plan”, in
which development followed along five main raildsthat started from the city
center. The spaces in between those lines of uwbaglopment became green
spaces. This urban plan was able to increasezbhestthe city without risking
urban sprawl.

- A cycletrack network (part of the National Bicy¢®ute network) which, as of
2010, consisted of 350 kms of segregated cycletrankl many more kilometres
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of non-segregated cyclelar@sThis resulted in 1.2 million kms ridden on
bicycles every day and in 37 per cent of daily $gort trips in the city being done
by bicycle.

Since 2000, a stronger policy was developed, wimene ambitious goals were set.
These now include a goal of 50 per cent of tripsedoy bicycle and 50 per cent less
bicycle-related injuries on the streets by 201%cHjr measures developed in the most
recent years include:

- Aninitiative to develop “Green Waves” of cycligiased on traffic light phases,
where these are synchronized to cyclists’ speedrangments rather than that of
cars (it is set for 20 km/h speeds, which is aatiesasily on a bicycle). This has
increased comfort for cyclists and improved overahditions. There is also a 6-
second “green advance” for cyclists at stop lighsiJe cars must wait for their
green light after cyclists have passed.

- The development of Green Cyclists Routes, whicleasentially a high level
network of cycle routes which have little or no tamt with other traffic, making
trips in the city more agile and safer.

- The redevelopment of infrastructure to improve tyaffler cyclists, reducing risks
especially in crossings where conflicts with otread users may arige.

Outcome

In Bogota, the development of bicycle-related pedas had significant impacts on the
transport situation of the city, complementary toetvwas achieved by other measures
such as the BRT system and overall public spaocsfsemation. Specifically, the mode
share of bicycles before the development of a tyaatk network was measured at 0.58
per cent of all trips in the city in 1998 After all these developments, the use of bicycles
rose to 5 per cent by 2010 (Bogota Cémo Vamos, R@dltich represented an almost
ten-fold improvement of bicycle use for Bogota. bhtdinately, there is still a lag in data
collection for Bogota, but preliminary studies hay®wn that more women are using
bicycles than before and that people feel saféherstreets when riding a bicycle.

In Copenhagen, the policy reorientations in theOE9Esulted in significant bicycle
ridership gains, such that bicycles now accoun8ibper cent of trips in the city. Studies
show that while bicycle use has increased, traifidents have been reduced (City of
Copenhagen (2002) — this is referred to as theetgah numbers effect”. Copenhagen is
also known for its cultural/fashion approach toloyg where initiatives such as “Cycle
Chic” have been created and bicycle users seegetgaért of this Chic culture of

28 City of Copenhagen (2009). City of Cyclists: Copagen bicycle life.
29 City of Copenhagen (2002). Cycle Policy 2002-2(i#y of Copenhagen.

30J1ICA. (1996). Estudio del plan Maestro del trangparbano de Santa Fé de Bogota en

la Republica de Colombia: informe final (informenmipal). Bogota: Chodai Co Lt
dl
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cycling, which is now spreading all over the woitbpenhagen also has its frequent
“Bicycle Account” where they do a follow-up on theals that have been set from year
2000 to improve the situation of cyclists in thaty (City of Copenhagen, 2008; 2010).

Engagement of urban stakeholders

The transformation of Bogota could be describedreswhich was implemented “top-
down”, where the decision makers defined the pedieind moved forward to implement
them. Since the policies were properly researchedhad as their main goal to improve
quality of life for citizens as a whole, it prodacpositive effects in the short, medium
and long term.

However, one must also note that after some ydsse was a strong emergence of local
groups related to cycling which enabled an appation of bicycle culture and

promotion from the citizens’ side. This complemelnttee “top-down” approach with
several “bottom-up” initiatives which have beeneagivthese policies a more long-term
outlook. The strongest of these groups are Ciclepae los Miércoles and Mejor en

Bici, both striving to find ways to promote bicyalge in the city. With their work,
cycletracks have been improved and policies haee bedirected towards a more
comprehensive approach to cycling as a mode ofi@m

In the case of Copenhagen, ideas such as “Cycl& @hd “Copenhagenize” have
resulted in an interaction between political le\aatsl citizen initiatives. These initiatives
promote urban cycling in the city of Copenhagen ashic” mode of transport, while
promoting this vision beyond the city limits, sutlat various cities have now developed
their own versions of the “Copenhagen Cycle Chid &llow this approach to promote
cycling.

L essons learned
The following lessons can be drawn from these twam®les:

- Cycling can be a suitable mode of transport, rdgasdof a city’s economic
conditions, level of development and previous histo

- Promoting cycling by means of infrastructure, pekcand education results in
higher levels of use and greater road safety farsars.

- There are many risks associated with promotingicgcboth at political and
cultural levels, but these can be overcome.

- Policies related to cycling policy must not be &égetl from general transport and
urban planning policy, and must form a coherentlehbhe Bogota and
Copenhagen examples are useful because their gymdircies were part of a
broader set of policies which created positive fee# to the other transport
systems.

- Stakeholders must be engaged for the developmehesé policies, and citizens
can act as powerful agents of change in a progengloped policy. Engaging
stakeholders from the outset of projects can predmeater outcomes.
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3.3 GOTEBORG'S ROAD SAFETY VISION ZERO

g v r

Caption: Goteborg has implemented a set of measunésh have improved road safety
substantially, and has a clear vision of reduciraffic accidents to zero in the near future.
(photo City of Goteborg)

One of the greatest examples of how road safetypeamproved is with the bold
approach and high goals of the Swedish “Vision Zaritiative. It has become a
world example of how to reduce road accidents sficific measures that can
produce significant results.

Context

Goteborg, Sweden is a city with around 500,000 hithats (900,000 in its
metropolitan region) and with an area of 450°kinis an industrial city built in the
beginning of the 1 century. In terms of road safety, it had a verg ecord of
traffic accidents® As was the case in many European cities in ti@4,9
motorization had grown and urban transport poliaiethe time often did not give
priority to non-motorized or public transport.

However, in the 1970s there was a halt in thisdrémthe view of the city’s decision
makers, road safety was “one of the most impopagtequisites for an attractive
city”.3? Their plans also included the idea of promotingligutransport, cycling and
walking. This generated demands for changes indéisegn and improvement of
public spaces to enhance the use of those transpal¢s. The inclusion of safety
was a crucial component of such a policy. One $ipassue which heightened the

31 City of Goteborg (2010). Year 2020: more peoplezenaround in the city - but fewer
are injured in traffic.

32 |pid.
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need to discuss and address road safety direcHytiveamodification of traffic to the
right-side of the road in 1967. The change to kgjtie traffic was quickly followed
by the establishment of suitable speed-limits, lagdslation for the obligatory use of
seat-belts and helmets.

Policy options and measur es

City leaders in Goteborg developed two main paodi¢ceimprove road safety. The
first policy was called traffic-calming. Implemeatin 1978, it comprised specific
infrastructure changes designed to reduce speeudstofized vehicles and give
priority to non-motorized transport. This appro@elve physical signals to drivers
which forced them to reduce their speed and to gghe of way to other transport
modes. By 2004, the municipality had implementearlye3000 countermeasur&s.
The traffic calming measures were also includetthén“Goteborg agreement” which
established how state funds would be allocatetattsport?

The approach of traffic calming has been usedheratities in the world with good
success, since speed is one of the key issuesitlstbe addressed when improving
road safety, and developing physical strategiesdace speeds is the most effective
way of doing it. There are other approaches thdieymnd traffic calming such as
that of “shared space” or “naked streets”, whemeets have no significant signals for
road users, which has the result of increasingloaers’ awareness of the road setup
and its users. This has proven effective in maaggs, and has been termed “post-
traffic calming” by some.

The second set of measures developed by Gotebtrghei aim of increasing road
safety was the initiative called “Vision Zero”. stmmmary, this initiative aims at
having zero fatalities due to road accidents; & \&ery ambitious goal but has
produced highly positive impacts. This initiativachsuch impact that in 1997 the
Swedish parliament suggested it should be the barsél traffic-safety related work
in Sweden.

The Vision Zero approach has four main componerasiely infrastructure
(planning and building roads and related infragtriecto improve road safety),
vehicle technology (improving driver, passenger pedestrian safety), services and
education (ranging from driver education to plagrservices), and control and

33 City of Goteborg (2006). Calm, safe and secu@dteborg: positive effects of traffic-
calming countermeasures. Goteborg.

34 pid.
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surveillance (systems for monitoring traffic andatreer)® The approach includes
the following guidelines?

- Focus on fatalities and serious injuries
- Integrate the failings of human beings in design
- Share responsibility between system and design
- Stimulate industry to improve safety design

- Saving lives is cheap.

Outcome

The measures implemented by Goteborg in improwagl safety have had positive
impacts on its main target: reducing deaths andigg on the road. The Swedish
National Road and Transpdtesearch Institute stated that three quarterseof th
significant reduction of deaths and injuries ond®were attributed to the effects of the
implemented Traffic-calming measurés.

The Traffic and Public Transport Authority aimedréaluce the number of killed and
seriously injured by 60 per cent by 2005, and moisiber was achieved for pedestrians
and cyclists. Their reports state that the totdliotion by year 2003, based on the
statistics for years 1985-89, was approximately02d€ople, which represents a
reduction of 47 per cenit.

Engagement of urban stakeholders

As has been described, the initiatives of traffiming and Vision Zero have been
mainly led by the city government but with wide pog from citizens. While citizen
support has grown over time, some measures in (QitB as a speed bump in
Kapplandsgatan) created some initial public outbuy;this was overcome when the
results from the measures were seen. Initiallficrglanners were somewhat against the
measures when they were proposed, but once thethsawvery positive effects, they
quickly adopted the traffic calming techniquesrtpiove road safety in their streéts.

% Traffic Safety by Sweden (2011a). Vision Zeroihtive: Solutions. in
http://www.visionzeroinitiative.se/en/solutions/

3 Traffic Safety by Sweden (2011b). Vision Zeroiltite: Long presentation. in
http://www.visionzeroinitiative.se/PublicDownloaBsésentations/Long per
cent20presentation per cent20(1.6MB).pdf

37 City of Goteborg (2006). Calm, safe and secut@®ateborg: positive effects of traffic-
calming countermeasures. Goteborg.

38 ki
Ibid.
39 City of Goteborg (2006). Calm, safe and secut@®ateborg: positive effects of traffic-
calming countermeasures. Goteborg.

27



Sustainable Urban Transport

An additional activity which increased public suppand generated greater positive
impact of the measures was the definition of taggetips for special road safety
measures, the development of a common agenda bethed raffic Authority, police,
emergency services and public transport compaAm=rding to the city government,
stakeholder discussions were responsible for influey the choice, design and
placement of those measuré®”.

Finally, it should also be mentioned that prop@esyners in commercial areas took
special interest in the decisions related to ttaffilming measures, which were
implemented to enhance road safety in shoppingamea parking lotS:

L essons learned

One key lesson from these experiences was thaitthef Goteborg found that these
measures were difficult to implement at the begignboth for technical reasons and for
reasons of public acceptance. But results showadwiere well worth the trouble and
the impacts of the strategies that were implemewt@ very positive.

Adopting speed limits was a decision that impliezigmificant amount of work but was
something specific that could be tackled with sienplit bold measures. From this
experience, it can be seen that reducing trafiiedp can have a very high impact on
road safety in city streets.

A co-benefit of these measures was that citizelhshfe areas where these strategies were
implemented had improved not only in terms of reafety, but also in terms of
liveability since the areas seem livelier and neasant to spend time in, as measured
by surveys in various areas of the éty.

40 |pid.
41 |pid.
“2 |bid.
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3.4 SINGAPORE’S APPROACH TO REDUCING TRAFFIC CONGESTION

'S

i

35500

Caption: Singapore’s Electronic Road Pricing systsrhighly dynamic and changes
according to actual demand in a corridor. This isecof the various measures implemented
by the city to manage congestion. Photo by CarlgdgpE Pardo.

Context

In terms of transport, Singapore is unique amohgro$outh Asian cities in that it has a
high motorization rate but does not have a higkllet motorized two wheelers as well
as a very high use of bicycles. In the 1970s isptsce-constrained area and with a
rapidly growing economy, Singapore was on the bohiknajor traffic congestion and
potential gridlock. It was also concerned withaitsquality problems and needed a solid
approach to remedy the situation. As in many oteentries in the world, the oil
embargo at the beginning of the 1970s showed $iks of an oil-dependent transport
system and urgent action was needed.

Policy options and measur es

In 1975, Singapore embarked upon an aggressiveagptowards improving transport
conditions for all its citizens. It involved twogjects. One project provided a large
network of public transport which placed a massditastop no more than 500 meters
from any place in the city. This called for sigoént, investment in public transport. The
second project was to manage travel demand by noéasasious measures that
addressed everything from car ownership to useards. It implied a considerable
restriction on automobiles in terms of property asd, but also generated much needed
revenue which was needed to fund public transport.

Singapore’s well-known policy of travel demand mgeraent began in 1975 when it
implemented a manually-operated scheme where carklhave to pay to access the
city center during the morning peak hours. The obsising those roads was based on
the actual demand of the area, which would regute@lemand based on price.

29



Sustainable Urban Transport

This scheme successfully managed traffic congessiot was known as the Area
Licensing Scheme (ALS). It was implemented from3.87til 1998 when the Electronic
Road Pricing (ERP) Scheme took its place. ERPamasprovement because in-vehicle
units provided information to entrances and distedthe cost of using roads, and it was
now possible to charge for road use depending etirtie of day and the estimated
demand of a road. That is, a certain road coul@ laasost of 2S dollars to enter at 6am,
but it would cost 3S Dollars to cross at 7am, athes being automatically defined and
published to users. This made managing demand borgehore complex but at the
same time more efficient.

In addition to the well-known congestion chargicgeme, Singapore also implemented
other measures related to vehicle ownership. Sif8@ it has implemented a “Vehicle
Quota System” policy, where people interested yirfnew vehicles must enter a
bidding system to bid for the price of the righiptarchase a vehicle. As a result of the
guota system and taxes, the cost of a vehicle wauat to 3 times the price of its normal
market value, which not only discourages automgmilechasing, but also generates
revenue to cover costs related to automobile traweh as road construction maintenance
and improvement of road safety conditions.

Outcomes
The main outcomes of these initiatives to impros@an transport are the following:

- Public transport remains the main mode of choicaliccitizens, while having an
affordable cost and being fully integrated.

- Congestion in the city roads has kept constan@ gues cent of gridlock levels,
despite the growth of the motorization rate. Fgtance, the average speed on
expressways is 45-65 km/h; that of other road i@gés 20-30 km/#*

- Considerable revenue has been earned by the ALERRdschemes. US$ 75
million was earned in 2008 alone from the ERP sah¥m

The Singapore example can be seen as a successafeethan 30 years of
implementation. It has been replicated successinllyondon (through its congestion
charging scheme) and Stockholm, while other smaitass (Oslo, Trondheim) have also
implemented schemes with similar resdfts.

Engagement of urban stakeholders

Developing schemes that restrict the use of thenaolbile in a city are seldom popular,
especially before results in terms of reduceditraibngestion become apparent.
Implementing a scheme like the ALS-ERP and itsteelaneasures has had its share of

3 International Technology Scanning Programme (20R8)lucing Congestion and
Funding Transportation Using Road Pricing in Eurapd Singapore. Washington:
US Department of Transportation.

44 1A
Ibid.
> Broaddus, A. Litman, T & Menon, G. (2009). Trangption Demand Management.
Eschborn: GTZ.

30



Shanghai Manual — A Guide for Sustainable Urban Development in the 21st Century

debate among the population in Singapore, butriow well accepted by the population
and it is well understood that this measure isarsyble for the free-flowing traffic in the
streets.

L essons learned

The example of Singapore has shown that, despitg ldevery unpopular measure,
congestion charging is feasible to implement amaime its strength and effectiveness
through the years.

3.5 BERLIN’S Low EMISSION ZONE
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Zuordnung der Postleitzahl-
bereiche (PLZ) zur Umweltzone Berlin

Caption: Berlin’s Low Emission Zone (area indicateded) and postcodes. Source: City of
Berlin.

Context

Due to the increased awareness of the importantackiing pollution and mitigating
GHG emissions due to its impact on climate changmy cities in Europe have chosen
to develop unique strategies for the transportose€ine of these is the implementation
of Low Emission Zones (LEZ). Berlin is an exampfea progressive and effective
implementation of such a measure.

Like many other cities, Berlin was concerned alibatneed to reduce emissions in the
city core, and therefore designed their LEZ toHzeitner city within the urban railway
ring. This area is 88 km2, and one third of thg'siinhabitants live within the ring.
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The LEZ was evaluated as part of various measare=ituce congestion and pollution in
the city. In 2005, a stud§recommended that:

- The scheme should include all vehicles (heavy chagsenger, petrol and Diesel;

- The key area for implementation of the LEZ showddliee inner city (“S-Bahn
Ring”) due to population density and exposure titupents;

- There should be a transition period but it shoddhort;

Policy options and measur es

Starting from 2008, access to the Berlin LEZ area vestricted. As defined by the city,
the LEZ is an area where only those vehicles dogvatl to drive that meet certain
exhaust emission standards.

To achieve this, different stickers were develogecbrding to the “class” to which
vehicles belonged. Four emission classes wereatkfthe first of which does not have a
sticker, and classes 2, 3 and 4 were defined agrshothe table below.

Table 4.3 Vehicle stickers that restrict accessgrban low emission zones in Germany

Emissions class 1 2 3 4

Sticker No Sticker

5- UM43 5. UM 3 5- U4 3
"-'

Requirement for | Euro 1 or Euro2 or Eurol Euro3 or Euro2 Euro4 or Euro3
diesel vehicles worse particulate filter particulate filter particulate filter
(ban for Diesel 1992 1996 2000
vehicles older
than...)
Requirement for | Without a Eurol with catalytic
petrol vehicles catalytic converter or better

converter

Adapted from Lutz (2009) ardtp://www.lowemissionzones.eu/countries-mainmenu-
147/germany-mainmenu-61/berlin

The stickers are based on a national regulatioreamissued by the vehicle registration
office, technical certification organizations andterized repair workshops at a cost of
between 5 and 15 Euro. Drivers must place thesigein windshield. If visitors from

outside of Berlin drive into the city, they mustrpliase a sticker for the duration of their

% |utz, M. (2009)The Low Emission Zone in Berlin — Results of 4 firgact
AssessmenBresented at the Workshop on “NOx: Time for Coamnge”,
Birmingham, Nov 2009.
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trip and abide by the rules of the LEZ. If a citizeom Berlin drives into another city in
Germany with LEZ, the stickers remain valid sinoeytare part of a nationwide LEZ
scheme.

The LEZ has had two stages. From tAeflJanuary 2008, vehicles (both heavy duty
and passenger cars) had to meet the requiremeRtslatant Class 2 (red sticker). In that
phase, only cars with no sticker (i.e. Euro 1 orseaequirement in Diesel or petrol
vehicles without catalytic converters) were novakd into the LEZ

Starting from January 1st 2010, the LEZ became msioiggent, allowing only those

vehicles with a green sticker (i.e. Euro 4 or EBiwith particulate filter for Diesel, or
Euro 1 with catalytic converter or better) are @kal into the LEZ. All other vehicles
(yellow, red or no sticker) are not allowed inte ttone.

The penalty for not following the law is 40 Eurasdacosts one point in the national
traffic penalty register. The measure is valid 2dns a day, 365 days a year, and
enforcement is by police. Vehicles must not onlyetrtbe expected emission standard
but must also display the sticker. Failure to hawticker results in a fine. There are,
however, some specific exemptions from the LEZthese are few and related to very
specific cases. The zone is identified on theestog signs such as the one shown below.

P ~

Caption: Sign indicating the entrance to the Betll&Z, where only class 4 vehicles can
enter (lowest emission standards). Source: Citgeafin.

Outcomes

The scheme has been successful and has producsfitia¢impacts on pollution and
conge4s;[ion. Some of these impacts for phase 1rdef@il0) are presented in the list
below:

7 Lutz, M. (2009)The Low Emission Zone in Berlin — Results of 4 firgact
AssessmenBresented at the Workshop on “NOx: Time for Coamie”,
Birmingham, Nov 2009.
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- Net reduction of 24 per cent of exhaust particudaitessions and 14 per cent lower
NOx emissions from Berlin’s motor traffic

- impact on annual PM10 (fine particulates) pollutismbout a 3 per cent reduction

- SO2-concentrations have fallen to 5 per cent ofdtiels 20 years ago

- A decrease of traffic by 4 per cent inside the zane 6 per cent in the surrounding
areas

- 70 per cent of high polluting passenger cars anceri@n 50 per cent of old
commercial vehicles have disappeared from thecahter

- Reduction of 73 per cent of “no sticker” (claspa¥ssenger cars and 53 per cent of
commercial vehicles when comparing 2006-2008.

Engagement of urban stakeholders

The LEZ in Berlin was a product mainly of the Eii®motion of measures to reduce air
pollution and mitigate climate change, the Germational government’s establishment
of emission classes, and the decision of the Bltial government to be one of the first
German cities (along with Hanover and Colognejiplement such a scheme.

L essons lear ned
The experience of Berlin’s LEZ provides useful tgssfor those motivated to develop
similar measures in their cities. Some of the nmelevant lessons are the following:

- An LEZ must be properly planned and progressivelylemented in order to be
successful. If restrictions are too stringent dlexible at first, they may result in poor
levels of acceptance and negative responses fitirens.

- An LEZ can have specific and immediate benefiteims of air pollution and GHG
emissions, and it can also produce other benefiésed to traffic congestion and
health.

- Support from higher levels of government can beiatuo the implementation of
such a scheme.

- These measures have various components (estabilisbfrEmission classes,
issuance of stickers, enforcement, specificatiothefLEZ area, etc) which must all
be properly designed from the beginning of its iempéntation.

- Users may be willing to take part in the LEZ butynaéso need support from the
government in retrofitting their vehicles or acquigy new ones. Measures to tackle
this must also be studied, such as subsidies sethsers.

4 BETTER CITY, BETTER LIFE - POLICY OPTIONS FOR SUSTAINABLE URBAN
TRANSPORT

As sustainable transport requires a comprehensug-sectoral approach, some of the
main strategies and possible policy options thgtauthorities might consider are
outlined below. They were derived from the recomdations of the Bangkok 2020
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Declaration agreed upon at the Fifth Regional ESfR, 23-25 August 2010, Bangkok,
Thailand.:

Strategy 1:Avoid unnecessary travel and reduce trip distances

Formally integrate land-use and transport planpirogesses and

Policy Option 1 related institutional arrangements at the city lleve

Achieve mixed-use development and medium-to-higisidies along
key corridors within cities through appropriatedamse policies and
Policy Option 2 | provide people-oriented local access, and actigedynote transit-
oriented development (TOD) when introducing newljpuibansport
infrastructure

Institute policies, programmes, and projects suopgpitnformation
and Communications Technologies (ICT), such agneteaccess,
teleconferencing, and telecommuting, as a mearediace unneedec
travel

Policy Option 3

Strategy 2: Shift towards more sustainable modes

Require Non-Motorized Transport (NMT) componentsransport
master plans and prioritize transport infrastruetavestments to
Policy Option 4 | NMT, including wide-scale improvements to pedestaad bicycle
facilities, development of facilities for intermddannectivity, and
adoption of complete street design standards, wkefeasible

Improve public transport services including higlabpy, and
affordable services on dedicated infrastructuregimajor arterial
corridors in the city and connect with feeder segsiinto residential
communities

Policy Option 5

Reduce the urban transport modal share of privatenazed vehicles
through Transportation Demand Management (TDM) nness
Policy Option 6 | including pricing measures that integrate congassafety, and
pollution costs, aimed at gradually reducing pdestortions that
directly or indirectly encourage driving, motorimat, and sprawl

Achieve significant shifts to more sustainable nsodeinter-city
passenger and goods transport, including priooityhigh-quality
_ _ long distance bus, inland water transport, higredpail over car ang
Policy Option 7 | air passenger travel, and priority for train ancgedreight over

truck and air freight by building supporting infragcture such as dry
inland ports

Strategy 3:Improve transport practices and technologies
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Policy Option 8

Support work towards more sustainable transpots faied
technologies, including greater market penetratiooptions such as
vehicles operating on electricity generated fromerable sources,
hybrid technology and natural gas

Policy Option 9

Cities can support and/or catalyze national auéd daonomy targets
plans, policies and standards by adopting localjrapriate
incentives that aid the adoption and use of cleanere fuel efficient
vehicles, including: procurement of fuel efficiesgthicles for
municipal fleets (both light and heavy duty), adogtcongestion
charging schemes for city centers that allow pesfeal access to loy
emission vehicles, provide low cost/free municipatking for low
emission vehicles, allow low emission vehicles ptycaccess to low
occupancy traffic lanes. Cities can also plan fat deliver municipal
charging infrastructure for electric vehicles/plagaybrids and
support car sharing schemes to lower vehicle ustrée standards
for fuel quality and tailpipe emissions for all vee types, including
new and in-use vehicles, set out by national aitghor

<

Enforce standards for fuel quality and tailpipe €srons for all

1%0“03/ Option vehicle types, including new and in-use vehicleglemented by
national authorities.
Enforce vehicle testing and compliance regimeguding formal
Policy Option | vehicle registration systems and appropriate parieehicle
11 inspection and maintenance (I/M) requirements sebg national
authority
Policy Option Adopt Intelligent Transportation Systems (ITS),lsas electronic
12 yop fare and road user charging systems, transportatia®@ntres, and
real-time user information, when applicable
Achieve improved freight transport efficiency, inding road, rail,
Policy Option air, and water, through policies, programmes, aogepts that
13 yop modernize the freight vehicle technology, implemfée#t control and

management systems, and support better logistetsgoply chain
management

Strategy 4: People First Policy with a focushimtect people and environment

Work towards zero-fatality policy with respect twad, rail, and
waterway safety and implement appropriate roadydesnd

Policy Option | infrastructure, speed control, traffic calming s&taes, strict driver

14 licensing, motor vehicle registration, insurancguieements, and
better post-accident care oriented to significaductions in
accidents and injuries

Policy Option | promote monitoring of the health impacts from tpaors emissions

15

and noise, especially with regard to incidenceasttima, other
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pulmonary diseases, and heart disease. Assesss dsseconomic
impacts of air pollution and noise, and devise gation strategies,
especially aiding sensitive populations near higffit
concentrations

Enforce national air quality and noise standartisy taking into
account the WHO guidelines, and mandate monitamdjreporting
in order to reduce the occurrence of days in wpigltutant levels of

Policy Option particulate matter, nitrogen oxides, sulphur oxjgd@sbon monoxide,
16 :
and ground-level ozone exceed the national stasdardones where
noise levels exceed the national standards, esiyesith regard to
environments near high traffic concentrations
Policy Option Implement sustainable low-carbon transport meadorastigate the
17 yop causes of global climate change and contribute ridsvaational

energy security

Adopt social equity as a planning and design catierthe
development and implementation of transport inftagtire projects.
This leads to improved quality, safety and secuatyall and

Policy Option | especially for women, universal accessibility eésts and public
18 transport systems for persons with disabilities elderly, and
affordability of transport systems for low-incomegps, and up-
grading, modernization and integration of internagelpublic
transport

Encourage innovative financing mechanisms for snsitde transport
infrastructure and operations through measure$, asi@arking
Policy Option 19| levies, fuel pricing, time-of-day automated roadrusharging, and
public-private partnerships such as land valuewapincluding
consideration of carbon markets, wherever feasible

Encourage widespread distribution of informatiod awareness on
sustainable transport to all levels of governmewt @ the public
through outreach, promotional campaigns, timelyrepg of
monitored indicators, and participatory processes

Policy Option 20

Develop dedicated and funded institutions that @sklsustainable
transport-land use policies and implementationuiag research
Policy Option 21| and development on environmentally sustainablesprart, and
promote good governance through implementatiomeirenmental
impact assessments for major transport projects

5.LINKS FOR FURTHER INFORMATION
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the World(Available at
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07.pdf)
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