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1  Sometimes the best solutions 
are not the biggest or most 
expensive 

Cities routinely overinvest or 
underinvest in infrastructure 
(usually the latter) because it is 
difficult to calculate the extent 
of its future use, or to project 
the negative impacts on services 
and real estate from insufficient 
long-term investment. The 
hidden dangers of over-
investing are evident in those 
cities that stress investment in a 
single infrastructure approach. 
For example, cities will often 
stress passenger vehicle based 
transport systems – highways 
and roads for cars. Many of 
those cities are suffering under 
clouds of pollution, congestion 
problems, and the attendant 
problems with urban sprawl.
Solutions built around minimal 
infrastructure can avoid the 
danger of overinvesting.  The 
Melbourne, Australia example in 
Urban Anthologies showcases 
how the city addressed its storm 

Cities have never prospered 
as much as in the past three 
decades. In 2008, for the first 
time in history, more than 
50% of the world’s population 
called an urban area home. 
Accounting for approximately 
70% of global GDP, cities drive 
the world’s economy and are 
vibrant engines of opportunity, 
commerce, culture, and an 
improved quality of life.  

Yet this major shift toward 
cities has created critical 
challenges.   In the Global 
South and East, the scale and 
pace of urbanization is straining 
physical infrastructure, fiscal 
capacity, and natural resources 
in many places. It is challenging 
institutional and political 
structures that often lack 
the capacity and flexibility to 
respond to fast-paced growth. 
Meanwhile, cities in the Global 
North and West are also facing 
challenges, including finding 
efficient ways of retrofitting 
and upgrading outdated 
infrastructure. Regardless 
of the region, the pressing 
issues of cities are collectively 
becoming the pressing issues 
of the planet: climate change; 
achieving economic, social, and 
environmental sustainability; and 
building a better quality of life.  

In spite of the challenges, 
cities remain hotbeds for 
innovation and reinvention. 
New infrastructure and urban 
development models are 
emerging that are scalable and 
engage citizens, industry leaders 
and policy makers alike. They 
draw on new technologies and 
information systems to do more 
with less; use public-private 
partnerships and innovative 
financing structures; test 
unconventional processes and 
business models; creatively 
reuse outdated assets; and 
make multiple uses of existing 

6  Innovation in the planning 
and development process    

Cities are complex organisms. 
City leaders that set out to 
retrofit or remake infrastructure 
without thinking through its 
impact on critical systems, 
and potential unintended 
consequences do so at their 
own peril. Deliberative planning 
can lead to innovations 
incorporated in the final 
development. The Lavasa, India 
and Addis Ababa, Ethiopia stories 
are both examples of projects 
dependent on meticulous and 
extensive advance planning for 
their development success.

7  Innovative Finance

Europe’s sovereign debt crisis, 
the United States’s budget 
deficits, the skyrocketing social 
costs of aging populations, 
and relatively immature 
local governmental funding 
mechanisms in much of Asia 
and Africa all mean that raising 
the necessary capital for much-
needed urban infrastructure 
will be a problem for many 
years to come. Innovative 
financing will be imperative 
if many urban infrastructure 
projects are to be realized. 
Whether local governments are 
empowered to issue their own 
bonds and create different types 
of development corporations 
that own the infrastructure, or 
public-private partnerships are 
taken to a different level, the 
control exercised by central 
governments will likely have to 
decrease to allow innovative 
financing to flourish. The 
Kenya Metafinance story 
showcases a form of innovative 
finance to enable low-income 
communities to obtain basic 
infrastructure by overcoming 
municipal-finance hurdles, 
relying on a tri-partnership of 
citizens, local business, and city 
governments.

water management needs 
through a simple street planting 
system, bypassing the need for a 
much more expensive and major 
capital intensive infrastructure 
project. By involving the City 
Design Department in the 
planning process, the city 
more efficiently used its capital 
resources. The city saved money 
in the end while also employing 
a better ecological alternative. 

2  Soft Infrastructure, such as 
information technology and 
the active participation of 
stakeholder groups, can better 
connect people to services 

Creating smarter communities 
requires using collective 
intelligence. This doesn’t just 
mean accounting for the 
“wisdom of the crowd”; it 
also means taking maximum 
advantage of the infrastructure 
already in place, including 
wireless networks and their 
capabilities to weave together 
people, services, community 
assets, and information into 
strong, pervasive solutions 
reaching up and down the 
economic strata that make up 
diverse cities. As a consequence, 
the modern “E-City” includes 
new forms of digital governance, 
but also new ways of delivering 
education, healthcare, 
commercial, security, and 
entertainment services to urban 
residents. There is also no 
substitute for well-organized 
stakeholder groups to influence 
infrastructure project outcomes 
and ensure citizen support 
afterward, as the stories from 
Hillbrow, South Africa and 
Caracas, Venezuela illustrate. 

3  Think creatively about how 
to use existing infrastructure 
assets for multiple purposes 

The feasibility, sustainability, 
and utility of infrastructure 
projects are enhanced when 
they meet multiple objectives. 

infrastructure. In short, they are 
transformational. 

Since there is no “one-size-
fits-all” approach to urban 
infrastructure, the World 
Economic Forum’s Global 
Agenda Council on Urban 
Development in 2011 – 2012 
sought to highlight some of 
the new models of city-making 
for the benefit of urban leaders 
across the world. To this end, 
the Council developed Urban 
Anthologies: Learning from Our 
Cities. Urban Anthologies is a 
series of booklets showcasing 
transformational models 
of infrastructure and urban 
development. The series is a 
user-friendly tool, designed 
to equip mayors and other 
private sector leaders with 
the information necessary 
to transform their own 
communities and ignite further 
dialogue.

The success stories in Urban 
Anthologies are drawn from 
cities and communities of 
varying typologies across the 
world – from mature cities, 
to fast-growing ones, to 
cities dealing with economic 
transition, to new greenfield 
cities. They focus on the 
critical interventions, applied 
technologies, key performance 
outcome measures, local 
governance, and creative 
processes that will be good for 
people and the planet alike. 
Each story was selected for its 
proven impact, replicability, and 
scalability. 

The 21st century will be the 
“century of the city.” The World 
Economic Forum and members 
of the Global Agenda Council 
for Urban Development intend 
that mayors, ministers, urban 
leaders, city planners, civic 
leaders, and industry leaders 
determine for themselves how 
these success stories can be 
adapted to other urban settings, 

Transportation corridors that are 
also recreation, storm drainage 
and utility corridors; storm 
water retention basins doubling 
as recreational facilities; open 
spaces and nature preserves that 
are also used to treat water and 
air pollution—are all examples 
of multiple-use projects. The 
Mexico City example showcases 
how the city furthered its 
investment in security cameras 
by also using them to monitor 
traffic flow and more quickly 
resolve congestion issues.

4  Underutilized infrastructure 
can be adaptively repurposed 
to inspire modern uses 
Developed countries across the 
world have underutilized public 
buildings, rail lines, bridges, 
and abandoned utilities. When 
these assets can be adaptively 
reused, the result is sometimes a 
creative outcome. The Highline 
example in New York City 
demonstrates how outdated 
transportation infrastructure can 
be transformed into high-quality 
public space.

5  Understanding where 
coercion, official incentives, 
and special enabling legislation 
by the government are 
required to meet infrastructure 
objectives is also important

Some infrastructure projects and 
innovations require government 
support, even coercion, to 
be successful. The Shenzhen, 
China electric vehicle project, 
for example, could not have 
enjoyed a high degree of 
community penetration without 
the central government’s 
designation of the city as a pilot, 
and its subsequent dedication 
of resources toward building 
charging stations and the smart 
charging network to incentivize 
the change. Lavasa, in India, 
could not have been launched 
without state-enabled legislation 
crafted and customized to the 
project.

how to implement infrastructure 
planning decisions at the right 
time, and how to construct 
public projects in the most 
efficient manner to ensure 
advancement of community 
goals and improved quality of 
life. In this way, the “century 
of the city” will be one marked 
by prosperity, inclusion, 
partnership, and sustainability.
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Reinventing The High Line 

(New York City, USA)

Freeway To Streamway 

(Seoul, South Korea)

The City As A Catchment 

(Melbourne, Australia)

Reading Rio’s Water 

(Rio de Janeiro, Brazil)

Taking Back The Streets 

(Hillbrow, South Africa)

The Green Capital 

(Stockholm, Sweden)

ecoBudget 

(Vaxjo, Sweden)

Regional Planning 

(Bogota, Colombia)

Reclaiming a critical juncture 

in the city 

(Lagos, Nigeria)

Africa’s BRT 

(Lagos, Nigeria)

afe City 

(Mexico City, Mexico)

Electrifying The City 

(Shenzhen, China)

Neighborhood Upgrading 

(Caracas, Venezuela)

Paving The Way 

(Addis Ababa, Ethiopia)

Integrated Urban Project 

(Medellin, Colombia)

Metafinance 

(Kenya, Africa)

New Cities For Urban India 

(Lavasa, India)



The infrastructural improvements 
that Addis Ababa and 18 other 
cities in Ethiopia have undertaken 
provides a powerful model for 
how governments can transform 
and beautify city centers in ways 
that generate extensive local 
employment opportunities. Enabled 
by a loan from the World Bank, the 
majority of the funds were used to 
upgrade infrastructure through the 
construction of roads. In particular, 
the focus on cobblestone roads 
helped improve mobility, beautify 
neighbourhoods, and increase 
property values and tax revenues.
The project’s success offers important 
lessons for others cities across Africa 
as well as other countries that are 
tackling the challenges of managing 
rapid urban growth
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20%25%
Citizen 
satisfaction has 
grown by 20% 
since 2007

Government 
revenue of 
eight cities has 
grown over 
25%

SOURCES

Investment plans are 
aligned with priorities 
of the citizens 

Property values have 
increased significantly

Public
consultations are
more widespread

addis ababa

COORDINATES 

9°1’48”N 38°44’24”E
AREA

530.14 km2  
(204.7 sq mi)
POPULATION

3,384,569
DENSITY

6,384.3/km2  
(16,534.3/sq mi)
GDP (Ethiopia)

$26.9 billion
URBAN POPULATION (Ethiopia)

16.8%

1 Flickr Creative Commons - Tristam 
Sparks  2 Flickr Creative Commons - 
Jannemei  3 Flickr Creative Commons 
- Sarah Sosiak  4 Flickr Creative 
Commons - Jannemei  5 Flickr Creative 
Commons - Sam Effron

Paving The 
Way For 
DeveloPmenT

01

ADDIS ABABA, Ethiopia
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1.3 GOVERNANCE

1.2 MEASURABLE 

OUTCOMES

20%

The project uses an innovative 
system of performance-based 
grants targeted at improving 
the effectiveness of urban 
local governments. This facility 
provided Ethiopia’s cities, for 
the first time, with access 
to timely, transparent, and 
predictable funding—provided 
they met objective performance 
criteria. Coupled with capacity 
building activities, the project 
provides cities with both the 
means and incentives to focus 
on improving critical areas of 
city management. In particular, 
by linking financial transfers to 
clear, independently assessed 
performance indicators, 
the project motivates cities 
to improve performance in 
competition with their peers.
The streets of Addis Ababa and 
other Ethiopian cities too often 
consist of dirt roads that are 
dusty in the dry season and 
flooded in the wet season. The 
majority of the funds were used 
to upgrade this infrastructure 
through the construction of 
roads. In particular, the focus 
on cobblestone roads helped 
improve mobility, beautify 
neighborhoods and increase 
property values and tax 
revenues.

Institutionalizing citizen 
participation through 
capacity building: cities in 
Ethiopia previously did not 
systematically consult with 
their citizens to determine their 
investment priorities—or even 
inform their citizens of such 
decisions. To improve local 
governance, the performance-
based grants included 
incentives coupled with 
capacity building to help cities 
adopt participatory planning 
and budgeting methodologies.
As a result, the project has 
helped cities institutionalize 
meaningful consultations 
with their citizens so that the 
infrastructure improvements 
are guided and prioritized by 
the needs of the public.

The program has transformed city centers into lively 
and welcoming places in which to live, work and 
visit by improving urban governance, infrastructure 
and public services for over 2.8 million residents.  
With high citizen satisfaction and government 
buy-in, the government with the support of the 
World Bank plans to expand the program to another 
18 cities. The project’s success offers important 
lessons for others cities across Africa as well as 
other countries that are tackling the challenges of 
managing rapid urban growth.

municipal 
service delivery 
has grown by 
20% since 2007

The project has been very 
successful, with the participating 
cities surpassing their 
performance targets and the 
beneficial outcomes have been 
manifold.  
Economically the Urban Local 
Government Development 
Project has financially impacted 
both individuals as well as the 
government. Property values 
have increased significantly 
as has investments in private 
homes. There has also 
been a dramatic increase in 
government revenue, which in 
eight cities has seen a growth in 
excess of 25%. From a societal 
perspective the project has led 
to the employment of 92,000 
local workers, more than 30% 
of whom are women. The 
increase in the number of small 
businesses opening has been 
met with a drop in crime and 
narcotics use, as more and 
more youth gain employment 
through the program. 
Furthermore investment plans 
were closely aligned with the 

Ethiopia is among the least 
urbanized countries in Africa, 
but it is quickly making up 
for lost time: the share of its 
population residing in cities 
is expected to double to 30% 
by 2020. While urbanization 
offers tremendous promise 
for economic, social, and 
sustainable development, the 
cities of Ethiopia had limited 
capacity to cope with the 
explosive growth in urban 
populations. This resulted in 
high urban unemployment, 
low governance capacities, 
weak infrastructure and 
constrained municipal 
financing.
Ethiopia has been 
transforming its cities into 

introduction conclusionThe project’s market-oriented 
focus on labor-intensive 
cobblestone paving using local 
materials created opportunities 
for local entrepreneurs 
and laborers in quarrying, 
chiseling, transport, paving 
and tool productions, thereby 
encouraging the creation of 
numerous micro and small-scale 
enterprises (MSE’s). These new 
local jobs provided employment 
opportunities for youth, women, 
people with disabilities and the 
previously unemployed. It also 
generated employment among 
farmers in the surrounding areas, 
who could obtain extra money 
by chiseling stones and selling 
them to MSE’s, earning as much 
as $100 per week.

The World Bank, Ethiopia Development Project Creates Jobs, Transforms Cities,  

http://go.worldbank.org/OYDNPDSMB0, 2011

GTZ, Urban governance and decentralization program, 

http://www.gtz.de/en/praxis/6609.htm, 2011

SOURCES

engines of economic growth 
by improving the performance 
of priority municipal services 
and infrastructure in 19 cities 
that together comprise 42% 
of its urban population. 
This has been enabled by a 
$150 million loan from the 
World Bank. Known as the 
Urban Local Government 
Development Project, its 
activities were implemented in 
partnership with the Ministry 
of Urban Development 
and Construction. Today, it 
provides a powerful model 
for how governments can 
transform and beautify city 
centers in ways that generate 
extensive local employment 
opportunities.

expressed priorities of the 
citizens through consultations 
that have now become 
widespread. 
With infrastructural 
improvements there has been 
diminished impacts from 
flooding and increased mobility 
of residents. 
Overall citizen satisfaction with 
municipal service delivery has 
grown by 20% since 2007. In 
fact, citizens appreciate the 
cobblestone roads, bridges, and 
drainage systems so much that 
they are now contributing their 
own funds to construct more.

1.1 KEY INTERVENTIONS

92,000
Employment 
created for 
92,000 local 
workers (30% 
are women)
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56%
By 2008, 56% 
of the overall 
energy demand 
of the city was 
met using local 
renewable 
energy

SOURCES

Introduction of 
ecoBudget ensured 
that natural resources 
now undergo the same 
monetary scrutiny as 
their finances   

The experiences of Växjö 
and other cities that 
have implemented eco-
BUDGET have shown 
that they can be readily 
applied to a range of 
local governments

In light of the significant 
efforts and inspiring 
results achieved 
they have recieved 
international recognition

Växjö

COORDINATES 

56°53’N 14°47’E
AREA

30.28 km2
(11.69 sq mi)
POPULATION

60,887
DENSITY

2,011/km2
(5,208/sq mi)
GDP (Sweden)

$458.7 billion
URBAN POPULATION (Sweden)

85.1%

1 Creative Commons urbanlegend  
2 Flickr Creative Commons urbanlegend 
3 Flickr Creative Commons urbanlegend 
4 - 5 Wikimedia Commons - Lars 
Aronsso

Eco
BUDGET

17

VÄXJÖ, Sweden

Sustainable urban development is 
reliant on the careful management 
of natural resources, as you might 
find in other sectors such as finances 
– the concept of eco BUDGET 
embodies this ideal.  Växjö in Sweden 
is pursuing this concept with the 
target of becoming a fossil fuel free 
city. In 2001 the Municipality of 
Växjö introduced an eco BUDGET 
and systematically combined 
it with its financial accounting 
system. Environmental protection 
is now a fundamental part of the 
city’s policymaking as a result of 
the implementation of the eco 
BUDGET and the subsequent Master 
Budget. It has also led to a greater 
environmental awareness amongst 
city councillors, due to the complete 
integration of the monetary and 
environmental budgets. This bold 
new approach and its successes have 
created a an entirely new approach 
that can easily be integrated in 
municipal practices around the world.
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1.3 GOVERNANCE

1.2 MEASURABLE 

OUTCOMES

30%

In 2001 the Municipality of Växjö 
introduced an eco BUDGET and 
systematically combined it with 
its financial accounting system. 
Through this key intervention 
in the city’s municipal planning 
and management structure, 
it has ensured that natural 
resources now undergo the 
same monetary scrutiny as 
their finances. In 2001 Växjö 
introduced an eco BUDGET 
and systematically combined 
it with its financial accounting 
system. It was implemented 
by a Project Team consisting 
of officials from the Planning 
Department who worked 
alongside a cross departmental 
team within the municipality 
to discuss and highlight targets 
and indicators, from which the 
Master Budget was prepared. 
In 2003, the Master Budget 
was unanimously approved 
by the municipality, which 
included measures relating to 
environmental resources such as 
climate stability, environmental 
consciousness, air and water 
quality, the built environment 
and biodiversity. 
The municipality also 
developed a strategy - the 
New Environmental Program 
(introduced in 2006)- with 
three main focus areas:  Living 
Life (focusing on issues of 
consumption and waste), Our 
Nature (focusing on water and 
conservation), and a Fossil 
Fuel Free Växjö (focusing on 
transportation and energy). 
The eco BUDGET is used to 
ensure that the program goals 
are monitored, reviewed and 

Fundamental to the success 
of this project has been the 
support from senior staff and 
elected officials. The overall 
initiative was established within 
the Office of the Executive 
Committee which helped 
provide it with prominence and 
a strong mandate. Similarly 
the cooperation across 
departments has been key to 
achieving a holistic approach 
that is capable of  accounting 
for economic, social, political 
and environmental criteria 
within the Master Budget’s 
development. Finally there was 
also singificant international 
collaboration with ICLEI and 
the European Union who were 
key proponents of this project 
and have been essential to its 
successful implementation.

The municipality of Växjö has learned that an 
eco BUDGET is a flexible method for establishing 
effective resource management in urban areas. It 
is simple, easy to use and transparent, particularly 
as environmental and sustainability issues are 
discussed more frequently and openly. The flexibility 
means that it can be tailored to the specific needs 
and circumstances of each municipality. The 
instrument is applicable in various world regions, 
in large cities and small towns, and developed 
and developing countries, regardless of political 
persuasion.

CO2 emissions 
per capita have 
decreased by 
30%

Environmental protection is 
now a fundamental part of 
the city’s policymaking as a 
result of the implementation 
of the eco BUDGET and the 
subsequent Master Budget. 
It has also led to a greater 
environmental awareness 
amongst city councillors, due 
to the complete integration of 
the monetary and environmental 
budgets. 
The eco BUDGET has enabled 
the implementation of 
innovative projects such as the 
construction of highly energy 
efficient buildings within the 
‘Sustainable Energy Systems in 
Advanced Cities’ project. The 
city is also making significant 
ground in becoming fossil fuels 
free: by 2008, 56% of the overall 
energy demand of the city 
was met using local renewable 
energy (RE).

Why don’t we manage our 
natural resources, as we 
do our financial resources? 
Having water to drink and 
using services like waste 
management are utterly 
dependent on the surrounding 
environment to provide them. 
However, ecosystem services 
have not been systematically 
valued, and in cities at the 
heart of consumption and 
human activity, there is an 
increasing recognition that 
this needs to be rectified. 
Sustainable urban 

introduction conclusionachieved and ultimately keep 
environmental spending within 
the limits of the “Master Budget.” 
It allocates physical indicators 
to short and long-term 
environmental – and potentially 
social – targets that are oriented 
to the sustainable management 
of environmental resources
The eco BUDGET system is 
continuously being refined and 
improved by the municipality. 
In 2007, the municipality 
broadened its eco BUDGET 
system by including additional 
sustainability indicators such as 
gender equality, public health, 
children’s issues. Nowadays, 
discussions about the city’s 
financial budget and eco 
BUDGET take place during the 
same meetings and appear in 
the same financial documents.

ICLEI, Becoming Fossil Fuel Free with stakeholder and citizen involvement - Växjö, Sweden: ICLEI Case 

Study #116, 2010

ICLEI, eco Budget – integrated environmental and financial resource management for an ambitious 

municipality - City of Vaxjö: ICLEI Case study #102, 2007

UNEP, Eco Budget for Mayors and Municipal Councilors, 2009 

SOURCES

development is reliant on 
the careful management of 
natural resources, as you 
might find in other sectors 
such as finances – the 
concept of eco BUDGET 
embodies this ideal.  Växjö 
in Sweden is pursuing this 
concept with the target of 
becoming a fossil fuel free 
city. The experiences of Växjö 
and other cities that have 
implemented eco BUDGET 
have shown that they can be 
readily applied to a range of 
local governments.

There have also been 
measurable economic and social 
benefits; the Gross Regional 
Product per capita has increased 
by 50% while CO2 emissions 
per capita have decreased by 
30 percent. Meanwhilst the 
accuracy and transparency of 
the eco BUDGET has permitted 
more efficient and effective use 
of environmental investment 
in favour of ecological 
sustainability. As a result, higher 
ratings can be achieved in 
rankings of banks and insurance 
companies as well as when 
bidding for project funding 
and grants. Furthermore, the 
integration of these green 
urban economic principles has 
fostered a stronger sense of 
community, reduced social 
inequality and overall led to a 
better quality of life. 
Växjö has received international 
recognition for its efforts 
including the Sustainable 
Energy Europe Award 2007, 
the Baltic Cities Award for Best 
Environmental Practice and the 
International Environmental 
Prize from ICLEI. 

1.1 KEY INTERVENTIONS

50%
the Gross 
Regional 
Product per 
capita has 
increased by 
50%



In collaboration with MIT

3

5

2

4

25%20%
By setting 
ambitious 
targets and 
following an 
aggressive plan 
to reduce GHG 
emissions, it 
has cut CO2 
emissions 
by 25% per 
inhabitant

Congestion 
charging 
has reduced 
the traffic 
entering the 
city center by 
20%, shortened 
travel times by 
30-40%, and 
improved air 
quality

SOURCES

Widespread political 
unity on assuming a 
holistic approach to 
sustainable development 

Stockholm named the 
very first European 
Green Capital by the EU 
Commission

STOCKHOLM

COORDINATES 

59°19’46”N 18°4’7”E
AREA

6,519 km2
(2,517 sq mi)
POPULATION

2,091,473
DENSITY

321/km2  
(831/sq mi)
GDP (Sweden)

$458.7 billion
URBAN POPULATION (Sweden)

85.1%

1 Wikimedia Commons - Alisdair 
McDiarmid  2 Wikimedia Commons 
- Soman  3 Picasa Web Creative 
Commons - Elisa Bellistri  4 - 5 
Wikimedia Commons - Jordgubbe

The Green 
CapiTal
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STOCKHOLM, Sweden

In 2010 Stockholm was named the 
very first European Green Capital 
by the EU Commission. This case 
highlights one means by which 
Stockholm achieved ambitious 
carbon reduction target through the 
transportation network. Over the 
past 20 years Stockholm City Council 
has systematically increased their 
proportion of both the city’s green 
fleet of cars and among the residents 
of Stockholm. In addition to the 
introduction of the congestion charge 
in 2006 that has served to reduce cars 
and help manage traffic flow, there 
has also been hundreds of kilometers 
of bicycle lanes introduced within the 
last few years. To further streamline 
other modes of transportation, real-
time information is now available at 
bus, subway and train stations. With 
such aggressive policies and holistic 
approach to sustainable development, 
Stockholm will continue to provide 
many lessons for other cities who 
are intent on reducing their fossil fuel 
dependency.

78%
Through 
introduction 
of sizeable, 
affordable 
public transit 
system it has 
encouraged 
78% of 
commuters 
to use the 
network 
during rush 
hour



100%
By 2011, it is 
expected that 
half of all the 
buses will be 
powered by 
renewable 
fuels; with the 
goal for 2025 
100 % 1

1.3 GOVERNANCE

1.2 MEASURABLE 

OUTCOMES

40%

Through careful and strategic 
operational planning of their 
transportation, Stockholm 
has been able to significantly 
cut their emissions. Not only 
through physical interventions 
within the city but through 
policy starting with the council 
itself. Over the past 20 years 
Stockholm City Council has 
systematically increased their 
proportion of both the city’s 
green fleet of cars and among 
the residents of Stockholm. 
The adoption of “Green Cars” 
has been incentivized through 
various mechanisms including, 
lowering fuel tax, exempt from 
congestion charging and 
financial subsidies towards the 

Technological advances 
and economic growth 
have laid the ground for an 
ecologically sustainable 
society. Furthermore, the 
City’s Environmental Program 
is running their sixth program; 
the first one was produced 
in the mid-1970s. It contains 
the goals set for the most 
critical environmental issues 
and is a city-wide policy 
document. The goals of the 
program apply to all aspects of 
Stockholm’s municipal activities 
and act as guidelines for the 
committees and boards of the 
city administration. The goals 
are followed up in the same 
way as economics. Lately, it 
focuses more clearly on the 
city authorities’ own capacity 
to bring about change. The 
interim targets are therefore 
separated into two types of 
goal: those where municipal 
administrations can exert a 
direct influence and those 
where the City of Stockholm 
can act solely in a supportive 
capacity. 

Stockholm has worked hard to achieve the clean 
environment that elevated it to European Green 
Capital. Key to this city’s continually evolving 
engagement within environmental issues has been 
through the support of its inhabitants. Furthermore 
there has been broad, widespread political unity 
in collaboration on assuming a holistic approach 
to sustainable development that has in turn 
facilitated policy making and enforcement. With 
such ambitious targets, Stockholm will continue to 
provide many lessons for other cities who are intent 
on reducing their fossil fuel dependency.

Out of all new 
car sales in 
Stockholm 
in 2008, 40% 
were green 
cars 

For a city of its size, Stockholm 
has an impressive network of 
affordable public transport: 
78% of all workers use it to 
commute to and from the 
inner city during rush hour. 
Stockholm has the world’s 
largest fleet of ethanol-fuelled 
buses, and buys a large share of 
locally produced biogas to fuel 
them. By 2011, it is expected 
that half of all the buses will be 
powered by renewable fuels; 
with the goal for 2025 100 %.
The introduction of congestion 
charging has reduced traffic 
entering the city center by 
20%, shortened travel times 
by 30-40%, and improved the 
air quality. From an economic 
perspective, approximately 
€84M has been generated that 
can be channeled into further 
reducing congestion - making 
the initiative self-sustaining.

In 2010 Stockholm was named 
the very first European Green 
Capital by the EU Commission. 
The award to Stockholm 
is a reflection and an 
acknowledgment to decades 
of hard work that the city has 
undertaken to improve the 
environment. Fundamentally 
there are three key reasons 
as to why Stockholm won the 
award were, namely; since 
1990 the city cut its carbon 
dioxide emissions by 25% 
per inhabitant, its aggressive 

introduction conclusionpurchase of this type of vehicle. 
In addition to the introduction of 
the congestion charge in 2006 
that has served to reduce cars 
and help manage traffic flow, 
there has also been hundreds 
of kilometers of bicycle lanes 
introduced within the last few 
years.
To further streamline other 
modes of transportation, 
real-time information is now 
available at bus, subway and 
train stations. This is also 
available on line, through mobile 
phones and rush hour bulletins 
on the radio- ensuring that it 
reaches the widest possible 
audience. In addition intelligent 
information systems have been 
introduced alongside ‘arrive in 
time’ guarantees. 

City of Stockholm, A Sustainable City, http://international.stockholm.se/Stockholm-by-theme/A-

sustainable-city/, 2012

City of Stockholm, The Stockholm Environment Programme 2008-2011, http://miljobarometern.

stockholm.se/content/docs/mp/miljoprogram2008_eng.pdf, 2008 

Frost & Sullivan, A smarter transportation system for the 21st century, White Paper, 2010

Symbiocity, Transport in Stockholm, http://www.symbiocity.org/en/Cases/Stockholm/, 2012

SOURCES

plans to be fossil fuel free by 
2050, and its highly integrated 
administrative system that 
guarantees that environmental 
aspects are considered within 
the city’s budgets, operational 
planning, reporting and 
monitoring. 
This case highlights one 
example relating to the above 
points, transportation, that 
is included within a much 
broader, holistic approach to 
sustainable development in 
the city of Stockholm. 

Out of all new car sales in 
Stockholm in 2008, 40% were 
green cars. On the other hand 
the number of cyclist has also 
doubled in the last ten years as 
well. 

1.1 KEY INTERVENTIONS
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RIO DE JANEIRO

COORDINATES 

22°54’30”S 43°11’47”W
AREA

4,557 km2
(1,759.6 sq mi)
POPULATION

12,387,000
DENSITY

2,718/km2  
(7,040/sq mi)
GDP (Brazil)

$2.08 trillion
URBAN POPULATION (Brazil)

84.3%

1 - 2 Eric Baczuk  3 Eric Baczuk  4 Jay 
Gordon 5 Flickr Creative Commons Ian 
Britton

Reading Rio’s 
WateR
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RIO DE JANEIRO, Brazil 

Freshwater is one of Brazil’s most 
plentiful resources, with the country 
holding about 15% of Earth’s supply. 
However, millions of Brazilians still 
remain at risk of sub-standard water 
quality. As Brazil transforms into to 
a more industrialized economy, its 
cities are challenged to re-define 
themselves as metropolitan areas. 
Infrastructure is a major component 
of this. Here the Senseable City 
Lab present one sensor- based 
design project for urban water 
management that looks at the 
end-of-tap monitoring of drinking 
water quality. HydraSENSE envisions 
a wireless of network of sensor 
embedded fire hydrants located 
throughout the city monitoring – in 
real-time - the hydraulic parameters 
of urban water distribution. Although 
yet to be realized HydraSENSE 
would go a step further than other 
monitoring systems by introducing 
a real-time sensing system that is 
easily accessed and deployed into 
the existing water infrastructure (fire 
hydrants), and capitalizes on existing 
communications infrastructure (the 
3G wireless network) to communicate 
its real-time water supply conditions 
across the city.

Leaks throughout 
the system allow 
contaminants to 
enter the clean water 
distribution system                                                                                

The advantage of this 
system is that is affords 
the city a much clearer 
picture of how the water 
system is currently 
operating – allowing 
investment planners to 
make more informed 
decisions on how 
investment budgets 
should be spent

It essentially combines 
existing cellular 
telephone components 
with embedded pressure, 
acoustic, and chemical 
sensors

95%
More than 95% 
of households 
in Rio are 
connected to 
the municipal 
supply system

1/3
It is estimated 
that over 1/3 of 
Rio’s population 
remins at 
risk from 
drinking water 
related illness 
-HydraSENSE is 
a sensor- based 
design project 
for urban water 
management 
that looks at 
the end-of-tap 
monitoring of 
drinking water 
quality     
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HydraSENSE envisions a wireless 
network sensor embedded fire 
hydrants located throughout the 
city monitoring – in real-time 
- the hydraulic parameters of 
urban water distribution. Such 
data could be integrated into 
analytical models to optimize 
pump scheduling (efficient 
power management and water 
conservation), detect and 
quantify leaks, and provide 
an early warning system for 
contaminant intrusion. Two 
important applications are 
enabled by this system: the 
detection and localization 
of pipe leaks and bursts; and 
water quality assessment and 
early warning of contaminant 
intrusion. 
The HydraSENSE architecture 
is composed of wireless sensor 
nodes - deployed in hydrants 
across the city - and back-
end servers for data archival, 
processing and visualization. 
Sensor nodes in the field send 
data via the 3G cellular phone 
network to the archive server, 
where the information is stored 
for further analysis. The data 
is also made available for user 
visualization via the web server. 
The data processing server is 
responsible for intensive data 
processing, such as modeling for 
state estimation and prediction. 
Understanding the current state 
of the system can help water 
distribution system engineers 
make operational decisions 
based on accurate, recent data.
HydraSENSE is a novel 
technology that essentially 
combines existing cellular 
telephone components with 
embedded pressure, acoustic, 

At its core, this project engages the fact that 
wireless sensor networks have the potential to 
profoundly change the structural conditions and our 
collective understanding of urban water systems.  
Projects like this act as the gateway to dynamic and 
adaptive planning practice in cities.
This vision holds great promise for identifiable 
metrics, such as distribution efficiency, or the 
incremental improvement of raw water quality, that 
can help to measure progress in this sector. It aims 
to link cost and economic data to water resource 
data—including environmental requirements—an 
essential step towards managing our collective 
urban water challenge. Because of the cross-
sectoral nature of the challenge, linking such a 
vision to action requires high-level energy and 
support, and commitment from the most senior 
decision-makers in the city, state and country.

develop and 
deploy an 
initial network 
of 5000 sensor 
nodes around 
the city

Start-up costs 
to implement 
a HydraSENSE 
network would 
likely run in the 
range of $10-
100 million 
USD to further 
research

Although yet to be realized 
HydraSENSE would go a step 
further than other monitoring 
systems by introducing a 
real-time sensing system 
that is easily accessed and 
deployed into the existing water 
infrastructure (fire hydrants), 
and capitalizes on existing 
communications infrastructure 
(the 3G wireless network) to 
communicate its real-time water 
supply conditions across the 
city.
The information generated 
by the HydraSENSE system is 
intended primarily for use by the 
state water commission, CEDAE, 
to improve the level of service 
and efficiency offered to their 
customers. By providing a tool 
that can quickly and accurately 
quantify they city’s hydraulic 
state in real-time, the city will 
be given – for the first time – a 
clear and unbiased view of the 
water system’s performance, 
as well as a clear path towards 
remediation on a street-by-
street scale. It is believed that 
this undeniable, fact-based 
vision will cut across political 
lines to inform restructuring of 
existing urban water policy and 
bolster investor confidence in 

Freshwater is one of Brazil’s 
most plentiful resources, 
with the country holding 
about 15% of Earth’s supply. 
However, despite this 
providential circumstance, 
millions of Brazilians remain 
at risk of sub-standard water 
quality. Pollution, climate 
change and droughts are 
threatening public health and 
jeopardizing the very farms 
and factories that drive Brazil’s 
booming economy (Osava, 
2011). As Brazil transforms 
into to a more industrialized, 
economy, its cities are 
challenged to re-define 
themselves as metropolitan 
areas. Infrastructure is a major 
component of this. Years of 
neglect and under-spending 
have left Rio de Janeiro’s 
roads, power and water 
networks in an infrastructure 
deficit (Williams, 2011). Built 
largely by informal and 

introduction conclusionand chemical sensors. Hydraulic 
pressure in the network is 
monitored throughout the 
day, as are residual chlorine 
concentrations (an indicator 
of water quality). In the 
evening, when the city is much 
quieter, acoustic sensors are 
also engaged to identify (via 
triangulation) where leaks are 
located.

SOURCES

saltatory means through a 
series of ad hoc systems - 
rife with inefficiency and 
service gaps - Rio’s water 
and sanitation systems today 
fall well short of what this 
emerging city needs. 
Faced with these challenge, 
GE (General Electric) 
partnered with the Senseable 
City Lab to explore how 
distributed networks and 
pervasive technologies might 
be employed to augment or 
even create a new ground-up, 
urban infrastructure in favelas. 
They were also interested in 
how technology might be 
used to break down the social 
barriers that exist between 
the “hills” and the “pavement”, 
to create a more unified city. 
Here we present one sensor- 
based design project for urban 
water management that looks 
at the end-of-tap monitoring 
of drinking water quality. 

the water sector.
Start-up costs to implement 
a HydraSENSE network would 
likely run in the range of $10-
100 million USD to further 
research, develop and deploy 
an initial network of 5000 
sensor nodes around the city. 
However, when compared 
against the total upgrading 
budget, this sum represents only 
a small fraction of the multi-
billion dollar investment that 
the city is considering for water 
infrastructure improvements 
in the coming years. Again, the 
advantage of this system is that 
is affords the city a much clearer 
picture of how the water system 
is currently operating – allowing 
investment planners to make 
more informed decisions on 
how investment budgets should 
be spent. This comparatively 
small upfront investment in a 
rapidly deployable technology 
could save billions of dollars 
and years of labor and 
inconvenience from misdirected 
improvement projects. 
HydraSENSE would empower 
state and municipal planners to 
“ pick the low-hanging fruit” first 
– focusing with confidence on 
the improvement measures that 
will have the greatest effect for 
the least financial investment.  

1.1 KEY INTERVENTIONS

Since the early 1990’s, State-
funded programs such as 
Favela-Barrio (translates to 
Slum-Neighborhood) have 
made great strides towards 
improving the quality of life in 
these areas. Through intensive 
capital expenditure and invasive 
construction procedures, many 
favelas have been improved, 
equipping them with modern 
sanitation, electrical power 
and drinking water supplies. 
However, the progress of these 
programs are slow and costly, 
both to the government and to 
the communities in which they 
improve.

Osava, M, Eye on Urban Water Pollution. IPS Inter Press Service, http://ipsnews.net/print.

asp?idnews=35308, 2006

Pulselli, R.M., Pulselli, F.M., Ratti, C & Tiezzi, E, Dissipative Structures for Understanding Cities: Resource 

Flows and Mobility Patterns. Proceedings of the 1st International Conference on Built Environment 

Complexity. 2005.

Ratti C., & Berry D, Sense of the City: Wireless and the Emergence of Real-Time Urban Systems, in: 

Chatelet V. (editor), Interactive cities, Editions XYZ (forthcoming)

Williams, N. E, Brazil Faces 2014 Infrastructure Race, The Rio Times, http://riotimesonline.com/brazil-

news/rio-business/brazil-faces-2014-infrastructure-race/, 2006
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MEXICO CITY

COORDINATES 

19°26’N 99°8’W
AREA

1,485 km2
(573 sq mi)
POPULATION

8,851,080
DENSITY

5,960/km2  
(15,447/sq mi)
GDP (Mexico)

$1.03 trillion
URBAN POPULATION (Mexico)

77.8%

1 Images courtesy of Gobierno del 
Distrito Federal  2 - 3 Flickr Creative 
Commons - Edans  4 Wikitravel  
5 Picasa - Web Fakhar Ud din
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MEXICO CITY, Mexico

Mexico City is one of the world’s 
largest megacities and epitomizes 
the challenges posed by these 
sizeable agglomerations. Managing 
a city of this size places a strain on 
the environment, natural resources, 
urban infrastructure and government. 
The government of Mexico City has 
resolved to tackle head on the issue of 
criminality within the city, developing 
and implementing a program entitled 
Safe City. The key objectives sought 
to decrease the crime rate, improve 
the model for emergency assistance, 
increase the presence of the police 
force throughout the city, improve the 
communication between the various 
security and emergency services, 
help to prevent criminal activity and 
overall improve the level of safety 
for residents of the city. Safe City is 
a streamlined emergency response 
system that serves to prevent, detect 
and respond immediately to both 
natural disasters and security related 
issues. The success of this project 
has led to it now being used as a 
reference model for other cities as its 
unique approach to civil protection 
and security is being used to inform 
the design and development of other 
systems across the world. 

Safe City is a 
streamlined emergency 
response system that 
serves to prevent, 
detect and respond 
immediately to both 
natural disasters and 
security related issues                                                                                                                                           
 
The Mexico City 
government undertook 
an extensive program 
of research into other 
cities approaches to 
Emergency Operation 
Systems visiting a variety 
of different cities and 
countries that included, 
London, Singapore, 
Israel, France, Colombia, 
Brazil, US and Korea                                                                                                        

It has used its 
streamlined operating 
protocols to guarantee 
that both emergency 
personnel and security 
provide an efficient 
service to citizens

20.342
Headquaters of 
the operation, 
C4i4, is a 
20,342,60 m2, 
earthquake 
proof nerve 
center for 
Mexico City 
living in the 
municipality

12,8%
Within a 
year of its 
implementation 
the “Safe City” 
program had 
reduced crime 
rates by 12.8% 
(as measured in 
2011) 



5
It has also 
reduced the 
response times 
for emergency 
care, with 
average waiting 
time reduced 
from 12 minutes 
to 5 minutes 1

1.3 GOVERNANCE
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8.5

8088

Deriving from the vision of 
the Prime Minister Marcelo 
Ebrard, a comprehensive 
program that includes aspects 
of civil protection and security 
was developed for the Federal 
District entitled Safe City. It 
consists of C4i4, 5 C2’s, 2 
mobile C2, 8088 cameras, 
classroom training, construction 
of a fiber optic ring to connect 
the 6 buildings, that all 
allow the city’s government 
to address issues of safety 
and security. The Center of 
Attention to Emergencies 
and Civil Protection was also 
established as a cross member 
entity that reports to the Prime 
Minister helping to coordinate 
the government agencies and 
monitor the programs 
implementation.
The headquarters themselves 
are an impressive piece 
of construction and are 
home to intelligence and 

The project’s success is demonstrated through 
the reduction in criminal activity, improved 
emergency response time and overall level of 
service delivered to local citizens. It has used its 
streamlined operating protocols to guarantee that 
both emergency personnel and security provide an 
efficient service to citizens. Mexico City now has 
the infrastructure to cope with any natural disaster, 
crime related issues or security threat posed. Mexico 
City is now being used as a reference model for 
other cities as its unique approach to civil protection 
and security is being used to inform the design and 
development of other systems across the world. 

more than 8.5 
million citizens 
living in close 
proximity to 
volcanoes

It includes 
C4i4, 5 C2’s, 
2 mobile C2, 
8088 cameras, 
classroom 
training, 
construction 
of a fiber 
optic ring to 
connect the 6 
buildings

Within a year of its 
implementation the “Safe City” 
program has reduced crime 
rates by 12.8% (as measured in 
2011). It had also reduced the 
response times for emergency 
care with average waiting time 
reduced from 12 minutes to 5 
minutes. An additional means of 
communication has also been 
introduced for citizen through 
the help button. 
This project can be considered 
the first of a kind with its full 
integration of various aspects 
of both civil protection and 
security. In the case of any 
major disaster it has the capacity 
to coordinate the activities 

Mexico City is one of the 
world’s largest megacities and 
epitomizes the challenges 
posed by these sizeable 
agglomerations. Managing a 
city of this size places a strain 
on the environment, natural 
resources, urban infrastructure 
and government.
The government of Mexico 
City has resolved to tackle 
head on the issue of 
criminality within the city, 
developing and implementing 
a program entitled Safe City. 
The key objectives sought 
to decrease the rate  of 
crime, improve the model 
for emergency assistance, 
increase the presence of 
the police force throughout 
the city, improve the 
communication between 
the various security and 
emergency services, help to 
prevent criminal activity and 
overall improve the level of 
safety for residents of the city. 
Safe City is a streamlined 
emergency response system 

introduction conclusionresearch personnel. C4i4 is a 
20,342,60m2, earthquake proof 
nerve center for Mexico City. 
Divided over three floors with 
a rooftop heliport, the building 
comprises of concrete bed 
foundations, bonds, concrete 
slab and concrete walls. The 
operation building is guaranteed 
to remain functional in the 
event of an earthquake. 
The Mexico City government 
undertook an extensive 
program of research into other 
cities approaches to Emergency 
Operation Systems. Visiting 
a variety of different cities 
and countries that included, 
London, Singapore, Israel, 
France, Colombia, Brazil, US 
and Korea, the best practices 
and lessons learned were 
discussed thoroughly. This 
allowed the government to 
design and develop an informed 
model that was tailored to 
the context of Mexico City- 
adjusting other approaches to 
their specific needs.  

SOURCES

that serves to prevent, detect 
and respond immediately to 
both natural disasters and 
security related issues. The 
Government of Mexico City 
has implemented this project 
in partnership with the police 
and emergency forces to 
ensure the response is both 
efficient and appropriate. 
The system itself has the 
following components: a 
Center of Control, Command, 
Communication and 
Computing, Intelligence, 
Investigation, Information, and 
Integration (C4i4), 5 Centers 
of Command and Control 
(C2) (North, South, West, 
East and Center), 2 Centers 
of Command Mobiles (C2M), 
8,088 Cameras, an Automatic 
Number Plate Recognition 
System, a Simulation 
Laboratory and Test, Training 
Room, and a Fiber Optic Ring. 
All of these various systems 
are fully integrated and 
managed through the C4i4 
enabling coordinated action. 

of the Federal Government, 
private organizations and private 
industries. The success of this 
project is part due to the manner 
in which it has been distinctly 
tailored to the character of 
Mexico City given the conditions 
where it is located in the Federal 
District i.e. with more than 8.5 
million citizens living in close 
proximity to volcanoes, in a 
region prone to earthquakes and 
floods. 
The future steps for this project 
include the deployment of 
more cameras across the city, 
but this will be dependent 
upon the resource that the next 
administration is able to direct 
towards it. 

1.1 KEY INTERVENTIONS

The Safe City Project is focused 
on the specific needs of the 
City of Mexico, where laws were 
created that carefully considered 
the civil liberties of the individual 
citizen. Law of location has 
ensured that cameras are 
only located on public roads, 
with the material gathered 
providing evidence in preliminary 
investigation and helping to 
protect citizens. In tandem the 
creation of a new decentralized 
government agency, the Center 
of Attention to Emergencies and 
Civil Protection of the Citizens 
of Mexico City, has been able 
to measure the response times 
to different agencies with total 
transparency.
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60 140
Council 
has helped 
deliver and 
manage over 
60 individual 
project

Water savings 
have been in 
excess of 140 
million liters 
per annum

SOURCES

Adopted a sustainable 
water management 
hierarchy that 
incorporated water 
supply within and 
beyond the local 
catchment

The City as a Catchment 
sets a water balance, 
which quantifies all ‘sinks’ 
and ‘sources’ for the city, 
as well as a pollutant 
balance that quantifies 
loads from impermeable 
surface

The program has been 
supported by a wide 
range of additional policy 
and guidelines

Melbourne is a 
recognised world leader 
in water sensitive urban 
design

MELBOURNE

COORDINATES 

37°48’49”S 144°57’47”E
AREA

37,6 km2
(14,52 sq mi)
POPULATION

98,860
DENSITY

2629/km2  
(6809/sq mi)
GDP (Australia)

$1.27 trillion
URBAN POPULATION (Australia)

89%
1 - 3 - 4 - 5 City of Melbourne
2 Wikimedia Commons - David Iliff

The CiTy As A 
CATChmenT
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MELBOURNE, Australia

Since 2002 Melbourne has practiced 
total water-cycle management and 
is recognised as a leader in water 
sensitive urban design (WSUD), 
building on an initial series of ‘one-
off’ demonstration projects. The 
City as a Catchment is grounded 
in the important role of the natural 
catchment but works primarily with 
the artificial catchment (such as roads, 
roofs and impermeable surfaces) to 
minimize water consumption, reduce 
wastewater generation and lessen 
the impact of stormwater discharges 
on receiving waters. Projects have 
targeted commercial and residential 
buildings in the private sector, and 
there has been widespread adoption 
of innovative water sensitive urban 
design techniques for conserving, 
re-using and recycling water, and 
managing the quality of stormwater 
runoff. This casestudy  demonstrates 
how cities served by a well-managed 
water cycle provides for public health 
and wellbeing, water security, healthy 
waterways, open spaces and a green 
city. 
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48%

4%
39%

28%

The “City as a Catchment” is 
grounded in the important role 
of the natural catchment but 
works primarily with the artificial 
catchment (such as roads, roofs 
and impermeable surfaces) to 
minimize water consumption, 
reduce wastewater generation 
and lessen the impact of 
stormwater discharges 
on receiving waters. Sites 
throughout this municipality   
in Melbourne showcase the 
processes for implementing the 
strategy, such as projects for 
council-managed assets, with 
particular focus on reducing 
potable water use in parks and 
gardens, reducing water use 
in council-owned buildings 
and facilities, rainwater and 
stormwater harvesting, sewer 
mining, amongst others.
Projects have targeted 
commercial and residential 
buildings in the private sector, 
through initiatives such as the 
sustainable building program 
based on demand reduction 
through behavioral change, use 
of alternative supply sources, 
and many other techniques 
and programs to reduce water, 
energy and waste.
There has been widespread 
adoption of innovative water 
sensitive urban design 
techniques for conserving, 
re-using and recycling water, 
and managing the quality of 
stormwater runoff. Many of 

The targets established by Total 
Watermark have been adopted 
by the City of Melbourne’s 
governing document, Future 
Melbourne Community 
Plan, and are reported on an 
annual basis. The strategy 
will also be fully reviewed 
every 3-years to align with 
any changes in policy, design, 
technology, behavior and 
other factors. Professional 
and intergovernmental 
collaboration was an 
essential component of the 
strategic development of 
these practices, together with 
climate adaptation analysis and 
works through collaboration 
with academic and scientific 
organisations. The program 
has been supported by a wide 
range of additional policy and 
guidelines, including changes 
to roads maintenance, building 
and construction practices, 
corporate reporting and 
environmental local law.

Continued research into urban advancement 
towards ‘water sensitive cities’ using the City 
of Melbourne as a successful case study has 
helped other metropolitan municipalities to 
apply the “City as a Catchment” approach, and 
ultimately a regional strategy will enable wider and 
increased implementation. With data to support 
the links between water, city design and energy 
consumption, the urban planning and water 
sectors need to work together to incorporate the 
increasingly complex water management objectives 
within urban development decisions. Furthermore 
the City of Melbourne has begun to demonstrate 
how cities served by a well-managed water cycle 
provides for public health and wellbeing, water 
security, healthy waterways, open spaces and a 
green city. 

reduction per 
employee 
working in the 
municipality 
since 2000

reduction in 
water pollution 
entering our 
waterways 
since 2005 
(total 
suspended 
solids)

reduction 
in water use 
per resident 
living in the 
municipality 
since 2000

reduction in 
Council water 
use since 2000

Total Watermark – City as a 
Catchment commits the City 
of Melbourne municipality to 
achieve measurable targets 
for saving water, increasing 
water sourced from alternative 
supplies, improving stormwater 
quality, reducing wastewater and 
supporting groundwater. For 
example, the overall municipal-
wide target for reduction in 
potable water consumption is 25 
per cent by 2020, including the 
target of achieving zero potable 
water use in parks and gardens 
by 2020.
To date (2012) within areas 
under municipal control, the 
Council has helped deliver 

Australian communities are 
increasingly incorporating 
strategies for water 
management in order to 
provide resilience to future 
uncertainty presented by 
potential long-term low 
rainfall, greater urban heating 
and significant population 
growth. Here the City of 
Melbourne’s “City as a 
Catchment” approach is 
explored to see what lessons 
may be transferable to other 
cities that are facing similar 
challenges. 
Since 2002 the City of 
Melbourne has practiced total 
water-cycle management 
and is recognised as a 
leader in water sensitive 
urban design (WSUD), 
building on an initial series 
of ‘one-off’ demonstration 
projects. Total Watermark 
– City as a Catchment 
was initiated in 2009, and 

introduction conclusionthese have been developed 
for new outer suburban areas 
and ‘retrofitted’ into the inner 
city, with its many spatial and 
infrastructure constraints. In 
light of the challenges presented 
by these constraints, the council 
has implemented a number 
of large-scale stormwater 
harvesting schemes.
Urban planning provisions and 
planning amendments have 
been extensively reviewed 
to promote the adoption of 
integrated water management 
in the private realm, such as 
sustainable infrastructure plans 
for key growth areas, and local 
planning policy amendments 
for WSUD, ESD and ‘green city’ 
features. Finally there has been 
engagement with forward-
thinking organisations such as 
water authorities, state-owned 
assets managers and private 
developers to promote the best 
interventions and outcomes for 
the city, and to disseminate and 
expand knowledge and expertise 
in this field.

City of Melbourne, City of Melbourne Sustainable Building Program1200 Buildings,  http://www.

melbourne.vic.gov.au/enterprisemelbourne/environment/Pages/1200buildings.aspx, 2012

City of Melbourne, Open Space Strategy, http://www.melbourne.vic.gov.au/ParksandActivities/Parks/

Pages/OpenSpaceStrategy.aspx, 2012

City of Melbourne, Total Watermark – City as a Catchment Strategy, http://www.melbourne.vic.gov.au/

Environment/WhatCouncilisDoing/Pages/CityCatchment.aspx, 2012

City of Melbourne, Interactive Map of Water Initiatives, http://www.melbourne.vic.gov.au/Environment/

WhatCouncilisDoing/Pages/Watersavingsinitiatives.aspx, 2012

City of Melbourne, Climate Change Adaptation Strategy, http://www.melbourne.vic.gov.au/Environment/

WhatCouncilisDoing/Pages/AdaptingClimateChange.aspx, 2012

City of Melbourne, Water Sensitive Design, http://www.melbourne.vic.gov.au/Environment/SavingWater/

Pages/Watersensitivedesign.aspx, 2012 

City of Melbourne, Urban Forest Strategy 2012-2032,  http://www.melbourne.vic.gov.au/Environment/

UrbanForest/Pages/UrbanForest.aspx, 2012
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adopted a sustainable water 
management hierarchy that 
incorporated water supply 
within and beyond the local 
catchment. Committing to 
this approach has promoted a 
localised water management 
model to reduce reliance on 
systems that impact other 
regions, and provided a 
framework that contributes 
towards climate change 
adaptation. The “City as 
a Catchment” approach 
explores interactions between 
supply, the quality and 
quantity of stormwater and 
wastewater, land use, climate, 
social capital and the receiving 
waterways (rivers and bays). 
It sets a water balance, 
which quantifies all ‘sinks’ 
and ‘sources’ for the city, as 
well as a pollutant balance 
that quantifies loads from 
impermeable surfaces.

and manage over 60 individual 
projects, ranging from small 
rainwater tanks to rain gardens 
and green roofs, to large 
stormwater harvesting schemes. 
Over the past five years the 
Council has committed over 
$2 million annually to these 
projects. Construction is 
under way on a number of 
large stormwater harvesting 
schemes that will deliver 
water savings in excess of 140 
million liters per annum. These 
projects are located in high 
profile, prominent locations 
(many of which are of heritage 
significance) and therefore 
represent a formidable example 
in perpetuity.
Progress to 2009 includes a 28% 
reduction in council water use 
since 2000 and a 39% reduction 
in water use per resident living in 
the municipality over the same 
period. In addition there has 
been a 4% reduction in water 
pollution entering waterways 
since 2005. Based on their 
current performance, the City 
of Melbourne will achieve its 
alternative water and stormwater 
quality targets for 2020 for 
public lands.

1.1 KEY INTERVENTIONS
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Coordination of all 
the initiatives from the 
different municipal 
branches (Secretarias), 
along with private and 
public funding from 
different sources, in a 
myriad of projects was a 
major feat

Emphasis on large-
scale integrated urban 
projects such as libraries, 
schools, transportation, 
public space, housing, 
and environmental 
remediation

The transformation 
of Medellin used 
urban interventions 
to transform the city 
socially and physically

Strong community 
participation with 
marginalized strata of 
society actively engaged 
within the planning 
process

Medellín

COORDINATES 

6°14’9.33”N 75°34’30.49”W
AREA

1,152 km2
(445 sq mi)
POPULATION

3,592,100
DENSITY

3,118/km2  
(8,072/sq mi)
GDP (Colombia)

$288 billion
URBAN POPULATION (Colombia)

75% All images credited to Steve Dale

Integrated 
Urban Project

12

MEDELLÍN, Colombia

For many decades the informal 
settlements of Medellín, Colombia 
had been largely ignored with little 
investment into infrastructure from 
the state.  In order to tackle the 
most marginalized areas of the city 
and their associated challenges, an 
integrated approach to development 
was created: integrated urban projects 
(PUI). Medellín’s PUI projects were 
developed by Medellín’s Director of 
Planning Alejandro Echeverri under 
the premise that transformation in 
society happens through large-scale 
integrated projects as opposed to 
individual projects. Various planned 
initiatives were brought together under 
the common goal of improving life in 
Medellín, specifically addresing: social 
inequality and violence within the 
city. This project allowed for massive 
urban upgrading and included areas 
of Medellín previously untouched by 
infrastructure improvement projects. 
What makes this project so important 
as a casestudy has been its ability to 
modify the physical public structure 
of a neighborhood where the state 
had previously no involvement. By 
establishing these as a continuum 
of a single large urban project 
allowed the coordinated, streamlined 
implementation.
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For the PUI to begin working 
in these areas, two new 
instruments were created.
(1) The first instrument was an 
urban development company 
tasked with the planning, design, 
inter-institutional negotiation, 
social engagement and 
administration of all the projects. 
(2) The second instrument was 
a new type of urban project that 
brought informal and unserved 
areas up to the infrastructural 
standards of the rest of the city, 
through the active participation 
of the community. 
After site selection the Mayor’s 
Office restructured the Empresa 
de Desarollo Urbano (the 
Urban Development Company). 
Through its institutional 
independence it became an 
intermediary that facilitated 
PUIs success in part due to its 
ability to negotiate with the 
municiplicity of actors, groups, 
companies and institutions 
required to build the PUI 
projects. This private company 
owned by the municipality was 
placed in charge of developing 
all PUI projects in the city. 
Each PUI project contains 
several main components that 
reflect the broad scope of these 
projects. Firstly inter-institutional 
coordination via the EDU, 
became a link that coordinated 
the different initiatives that the 
Municipal (Secretaries) had in the 
various areas. Multidisciplinary 
groups and discussion 
tables were organized as a 
way to specify the goals and 

This strategy helped to 
legitimize the rule of the state 
in areas of conflict within 
the city. The inclusion of the 
community within the planning 
process and the emphasis on 
large scale and high quality 
projects has meant pragmatic 
results that benefit local 
individuals, that have also  been 
met with international acclaim. 
The projects implemented 
were mostly funded by 
the municipality. Outside 
funding resources were also 
leveraged thanks to the mixed 
institutional arrangements of 
the EDU. Today, even with the 
change of political power in the 
Mayor’s Office, this typology 
of PUI projects continues. 
Arguably the success has been 
proven through its persistence 
and on-going support. 

The PUI project is one of the most important 
contributions to the physical landscape of Medellín. 
It has refined the often long process of small and 
sometimes quite unsuccessful interventions that 
tried to resolve infrastructural problems in informal 
settlements and marginalized areas.  The ability 
to coordinate all initiatives from the municipal 
branches (Secretarias), along with private and 
public funding from different sources, in a myriad 
of projects is a major feat. The PUI Nororiental 
alone has more than 200 individual projects. What 
makes this project so important as a casestudy is 
its demonstration of how a large scale coordinated 
vision can modify the physical structure of a entire 
neighborhood through the strategic organization 
and coordination approach of the various entities 
involved. By establishing these along a continuum 
as a single large urban project has allowed the 
coordinated, streamlined implementation.

Each PUI 
project 
contains 
3 main 
components 
that reflect the 
broad scope of 
these projects

improvements 
to 108 housing 
units and the 
building of 
another 115.

The first PUI was undertaken 
in 2004, and up to the present 
(2012) four PUI are still in 
action: PUI Nororiental,PUI 
Noroccidental, PUI Centro 
Occidental and PUI Centro 
Oriental.
PUI Nororiental contains the 
following projects: a public 
library and community center, 
an entrepreneurial center, a 
sports facility, a medical center, 
a community diner, a school, a 
police station, three pedestrian 
streets, five public parks, three 
street upgrading projects, a 
neighborhood market, anopen-
air theater, three pedestrian 
bridges over streams, the 
cleaning and regeneration 
of the Herrera stream, the 
improvements to 108 housing 
units and the building of another 
115. New political administration 
of the city has continued with 

A fundamental strategy in 
the process known as “the 
transformation of Medellín” 
was the use of physical 
projects to transform the 
city socially and physically. 
Masterminded by Medellín’s 
Director of Planning 
Alejandro Echeverri in what 
he calls “urbanismo social” 
(social urbanism) in which 
transformation happens not 
through individual projects 
but through large-scale 
integrated urban projects 
(PUI). This PUI project brought 
together various physical 
initiatives: libraries, schools, 
transportation, public space, 
housing, and environmental 
remediation, and built them 
in a short period of time (two 
years) throughout the most 
marginalized areas of the city. 
In 2003, the Medellín 
municipal administration 
focused its development 
program on addressing 

introduction conclusionthe best means to achieve 
results without duplicating 
efforts. Secondly there was a 
strong social component of 
community participation; with 
a structured system of public 
meetings creating direct lines 
of communication between 
the EDU, the state and the 
community. Among all Latin 
American urban upgrading 
projects, the PUI stands out as 
an exemplar of how to engage 
local citizens; community 
voices played a large part 
in the decisions about the 
restructuring of their own 
environment. Thirdly there was 
widespread coordinating of the 
physical environment, which 
included the use of public space, 
environmental recovery, housing 
and transportation.

For further information please visit: http://www.medellin.gov.co/irj/portal/ciudadanos 
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two dimensions: (1) social 
inequality: the “social debt” 
of the rich to the poor, and 
(2) violence, which has deep 
roots across all social classes. 
The physical spatial focus of 
this political project required 
a new institutional and project 
arrangement that permitted 
the municipality to engage 
in the much needed massive 
urban upgrading. This was 
especially striking in Medellín, 
as the state had not formally 
engaged infrastructure in 
many of the neighborhoods in 
as much as 60 years. This lack 
of attention was in part due 
to the fact that many of these 
communities had burgeoned 
from people (desplazados or 
displaced peoples) who had 
fled violence in other parts of 
Colombia and who had built 
their homes and communities 
on previously unwanted land 
in Colombian cities such as 
Medellín. 

the projects that had been 
designed and is reproducing 
similar implementation 
strategies for other sites.
The EDU and PUI have 
become models for dealing 
with informal settlements 
and are being visited by other 
Colombian municipalities 
interested in dealing with issues 
of urban informality.

1.1 KEY INTERVENTIONS
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100%
Over 200,000 
commuters 
ride the 
network on a 
daily basis—
exceeding 
the original 
estimates by 
100%
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Fostering an enabling 
environment through 
capacity building, 
strategic planning and 
consistent leadership.

Only example in Sub-
Saharan Africa of a 
comprehensive and 
integrated approach 
to improving public 
transport

Actively promoted public 
private partnerships to 
encourage private sector 
participation 

Lagos’ BRT system has 
been an unqualified 
success- it demonstrates 
how best practices may 
be pragmatically tailored 
to the local context

The BRT provides a 
clean, affordable and 
reliable means of getting 
around the city

LAGOS

COORDINATES 

6°27’11”N 3°23’45”E
AREA

999.6 km2
(385.9 sq mi)
POPULATION

7,937,932
DENSITY

7,941/km2  
(20,570/sq mi)
GDP (Nigeria)

$196.4 billion
URBAN POPULATION (Nigeria)

49%

1 Lagos City Blog Spot  2 World Bank  
3 Flickr Creative Commons - satanoid  
4 - 5 Lagos City Blog Spot

AfricA’s
BrT
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LAGOS, Nigeria 

Commuters in Lagos, Nigeria have 
been lacking organized public 
transportation - an anomaly for a 
city of its size. The only real means 
of transportation were the 75,000 
unregulated minbuses throughout 
Lagos. To confront this the Lagos 
Metropolitan Area Transport Authority 
(LMATA) created a system based on 
examples from Bogota, Columbia 
and Curitibia, Brazil. The plan was 
adapted to ensure affordability while 
maintaining the efficiency of the 
network, termed “BRT Lite“. The 
LMATA implemented the program 
through public-private partnerships. 
With support from the World Bank, 
through a combination of private 
purchases and leased buses the 
LMATA was able to acquire nearly 
300 buses to use on the newly 
created and modified driving space. 
This endeavor set a precedent in 
cost-efficiency as well as the speed 
in which it was implemented. Its 
adoption of a widely used approach 
to new transportation whilst 
specifically tailoring it to local needs 
provides an example of how models 
can be replicated and yet modified to 
fit the needs of locals.
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The Lagos Metropolitan Area 
Transport Authority (LMATA) 
drew from the best practices 
of Bogota, Columbia and 
Curitiba, Brazil to implement 
a BRT system, but adopted 
the concept to the African 
context. This produced what 
it terms “BRT Lite”, meaning 
a high quality bus system 
that is affordable in the local 
context, while retaining as 
many of the most desirable BRT 
characteristics as possible. In so 
doing, BRT became an option 
that was readily deliverable 
rather than a long-term grand 
aspiration. “BRT Lite” did require 
certain sacrifices. For instance, 
only about 65% of the 22km 
route is physically segregated 
from the regular road (with 
an additional 20% separated 
by road markings) due to the 
constraints imposed by viaducts, 
road widths, and overpasses. 
This pragmatic implementation 
reduced the cost per kilometer 
from Bogota and Brisbane’s $6 
million to a highly affordable 
$1.7 million by concentrating 
infrastructure on where it had 
the best impact.
LMATA implemented the 
BRT through a Public Private 
Partnership (PPP) arrangement 
in which LMATA provided the 
enabling framework, including 
traffic systems management 
measures and a depot for 
the new fleet, while private 
operators would accept the 
regulatory enforcement and 
commit to procuring the 
appropriate large-size buses. 

Governance and management 
of the Lagos Metropolitan 
Area public transportation 
system involved a wide range 
of government agencies at 
the federal, state, and local 
level that often acted in 
an uncoordinated fashion. 
Recognizing the need for 
coherent, strategic direction, 
the government formed the 
Lagos Metropolitan Area 
Transport Authority (LMATA) 
to better coordinate the plans 
and actions of all the relevant 
agencies. LMATA adopted 
a holistic and integrated 
approach to managing, 
maintaining, and developing 
the transport network that 
proved essential in guiding the 
reorganizing the bus industry, 
financing new buses, creating 
a new institutional structure 
and regulatory framework 
to support the system, and 
training personnel. LMATA’s 
success is widely attributed 
to significant and consistent 
political commitment from 
the top. 

The BRT system is the first of its kind in Sub-Saharan 
Africa, and its only example of a comprehensive and 
integrated approach to improving public transport. 
Building on its initial success, the government plans 
a $300 million extension along a 40km corridor 
to support up to 500,000 daily person trips. The 
“BRT Lite” project has well-demonstrated the 
strategic role of public transportation in a megacity 
and offers a powerful, replicable model that is 
already informing BRT systems under preparation 
in countries such as Ghana, Tanzania, Jenya, 
and Uganda. As Ajay Kumar of the World Bank 
argues, “if Lagosians can do it in Lagos, it can be 
done anywhere else—with the right motivation, 
commitment, dedication, and leadership.”

A formal 
evaluation 
bears this out: 
average bus 
fares have 
reduced by 
30%

The BRT 
system has 
also led to 
the direct 
employment 
for 1.000 
people and 
indirect 
employment 
for over 
500,000

average wait 
times have 
been cut from 
20 minutes 
in 2003 to 10 
minutes in 
2009

The BRT system has been an 
unqualified success, with more 
than 200,000 commuters 
riding the network on a daily 
basis—exceeding the original 
estimates by 100%. The BRT’s 
high quality of service, low 
cost, and successful marketing 
campaign have attracted even 
those who previously avoided 
public transportation, such as 
the car-owning middle class.
Commuters as well as 
businesses along the corridor 
are highly satisfied with the 
system. Over 90% of survey 
respondents state that the 
BRT system is superior to the 
previous mode of travel, and 
large majorities agree that it 
is faster, safer, more reliable, 
more comfortable, and 
cheaper.

Nigerians living in the city of 
Lagos, the commercial capital 
of Nigeria and the sixth most 
populous city in the world 
with a teeming population 
of 17 million, long struggled 
with a lack of reliable public 
transportation. In fact, Lagos 
was for a long time the only 
megacity in the world without 
an organized public transit 
system. Commuters instead 
relied on 75,000 individual 
minibus operators traversing 
the city’s highly congested 
highways. The minibuses—
most able to carry no more 
than 25 passengers at a time—
were unreliable with poor 
safety records and added 
greatly to the city’s pollution 
and chaotic traffic. Yet the 

introduction conclusionCrucially, LMATA helped 
facilitate the purchase and 
financing of buses to address 
the challenges of obtaining 
local capital. 100 buses were 
purchased by the private sector 
without public support; 120 
buses were procured by a 
state-owned company and then 
leased to private operators; 
while 50 additional buses 
were operated directly by the 
state-owned company. Smaller 
buses were allowed to remain 
in operation, but were now 
restricted to the service roads. 
Direct competition with the BRT 
buses would ensure a rise in 
quality. The PPP approach along 
with a proactive community 
engagement program helped 
assure Lagosians and the 
business community that the 
BRT system is a community 
project created, owned and 
used by them.

Mobereola, D, Lagos Bus Rapid Transit: Africa’s first BRT Scheme. Urban Transport Series: SSATP Discussion 

Paper No. 9. World Bank, 2009

World Bank, Transport: Improving Services for the Poor, IDA at Work, 2009
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minibus system served a 
vital part of Lagos’ transport 
network, undertaking nearly 
16 million trips each day. 
With Lagos’ population 
expected to rise to 25 million 
by 2025, the city had to find 
a better way to cope with 
its dramatic population 
growth. This case study 
documents how, within two 
short years, Lagos was able to 
transform its urban transport 
infrastructure by launching 
Africa’s first Bus Rapid Transit 
(BRT) system with support 
from the World Bank. Today, 
the BRT provides residents 
of Lagos, for the first time, 
access to a clean, affordable, 
and reliable means of getting 
around the city. 

A formal evaluation bears this 
out: average bus fares have 
reduced by 30%, journey times 
have been significantly reduced, 
dropping from 90 minutes to 
50 minutes, average wait times 
have been cut from 20 minutes 
in 2003 to 10 minutes in 2009, 
the average speed has increased 
from less than 15km/hr to 
25km/hr, and theft on public 
transportation has dropped 
significantly.
The BRT system has also led 
to the direct employment 
for 1,000 people and indirect 
employment for over 500,000 
people in the state. Lastly, by 
carrying over a quarter of all 
trips along the corridor with 
just 4% of the vehicles on the 
road, the project has reduced 
congestion, improving the lives 
not just of those who make use 
of public transportation but also 
of the other travelers along the 
corridor, while contributing to 
global efforts on climate change 
mitigation.
From a project implementation 
perspective, two components 
set Lagos’ “BRT Lite” apart from 
other BRT systems: the short 
time from concept to operation, 
at only 15 months and the low 
cost of implementation, at 
$1.7 per kilometer. This short 
time frame and low cost set a 
powerful model for “BRT Lite” 
implementations elsewhere in 
Africa.

1.1 KEY INTERVENTIONS
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Constant dialogue 
through meeting with all 
the various stakeholders 

The quality of life has 
improved dramatically 
for Oshodi residents

Free flowing traffic 
with greatly reduced  
congestion- significant 
improvements in average 
speed have been noticed 
even during peak hours 

Safer, more secure 
environment created 
through well planned 
street improvements 
such as street lighting

A highly productive 
labour system was 
established

Massive clean up 
process that included 
law enforcement and 
the waste management 
agencies
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OSHODI

COORDINATES (Lagos State)

16°35’N 3°45’E
AREA

45 km2
(17 sq mi)
POPULATION

621,509
DENSITY

13,811/km2  
(3,707.6/sq mi)
GDP (Nigeria)

$196.4 billion
URBAN POPULATION (Nigeria)

49%
1 - 2 - 3 Flickr Creative Commons - 
dolmang  4 - 5 JideSalu Images

Reclaiming 
a cRitical 
JunctuRe
in the city
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OSHODI, Lagos State, Nigeria

As a major traffic interchange, Oshodi, 
Lagos State, Nigeria has over time 
gone from a peaceful settlement 
to a congested and relatively 
lawless market town. The resulting 
economic loss and and threat to 
human welfare prompted the Lagos 
State government to intervene and 
embark on the restoration of Oshodi. 
To do so a number of issues needed 
to be addressed such as resettling 
the traders to reclaim the Agage 
Motor road transforming it into a 
functional highway. Other parts of 
the initiative included sanitization 
and beautification of the area, and 
opening consistent channels for 
communication between all the 
parties involved. The highly detailed 
plan along with the governments 
proactive approach has resulted in 
this projects success, such as greatly 
improved traffic flow and a pedestrian 
friendly atmosphere. The Oshodi 
restoration and redevelopment 
serves as an inspiration for other 
state governments with localities 
suffering from misuse due to rapid 
urbanization.
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In 2009 the Lagos state 
government resolved to reclaim 
this public asset whose misuse 
was causing economic loss to 
the State (at an estimated cost of 
N14 billion annually), to protect 
the lives of citizens and preserve 
the environment. This meant 
handing over the highway to 
the +6 million commuters who 
rightfully owned it and who 
had been deprived of its use 
for over 30 years. The aim of 
the reclamation and restoration 
of Oshodi was to recover and 
regenerate 10 km of squalor 
into a clean, safe and secure 
environment with a free flow 
of traffic by unlocking the 
traffic gridlock and introducing 
environmental zero tolerance 
zones. 
On 4th January 2009 the 
project commenced with the 
resettlement of traders, the 
sanitization and beautification 
(greening) of the area, 
improvements to the waste 
management, recovery of storm 
water channels blocked by 
waste generated by traders and 
their customers, introduction of 
improved traffic management, 
the provision of a pedestrian 
bridge to eliminate illegal road 
crossing within the intersections, 
lighting up the area to abate 
the prevailing criminal activities 
taking place in the area, and the 
provision of more bus lay byes 
in order to eliminate the use of 
the road as a parking bay for 
commercial buses. Sufficient 
equipment and manpower 

A massive media campaign 
was launched by the 
government to sensitize the 
general public and stakeholders 
on the proposed clean-up 
of Oshodi, relocation of the 
traders within the right of 
way of the railway line, the 
improvement of existing 
infrastructure, landscaping 
and beautification and 
redevelopment of the bus 
interchange. Furthermore 
the government took a very 
hands on approach to this 
intervention with round 
the clock monitoring by all 
government agencies for 
sustainability.
This project was delivered 
through a cross-cutting, 
multidisciplinary agency 
collaboration from the 
following departments: 
Governor Office, Lagos State 
(Mr Babatunde Raji Fashola 
(SAN), Mr Sunny Ajose), Ministry 
of Environment (Dr Muiz 
Banire, Dr Titi Anibaba, Mr 
Toyin Onisarotu) Ministry of 
Transportation (Hon Kayode 
Opeifa), Environmental 
Sanitation and Special 
Offences (Mr Bayo Sulaiman 
SP) and Ministry of Works and 
Infrastructure (Engr Ganiyu 
Johnson). 

The intervention of the Lagos State government and 
their subsequent embarkment on the restoration 
of Oshodi has been a highly successful project. A 
variety of issues were targeted for intervention such 
as resettling the traders to reclaim the Agage Motor 
road transforming it into a functional highway. 
Other parts of the initiative included sanitization and 
beautification of the area, and opening consistent 
channels for communication between all the parties 
involved. The highly detailed plan along with the 
governments proactive approach has resulted 
inthis projects success, such as greatly improved 
traffic flow and a pedestrian friendly atmosphere. 
The Oshodi Restoration and redevelopment serves 
as an inspiration for other state governments 
with localities suffering from misuse due to rapid 
urbanization.

The 10km 
stretch of road 
that would 
previously have 
taken 5 hours 
now takes ten 
minutes.

On Agege 
Motor Road, 
the speed has 
improved to 
about 30km in 
some sections 
even during 
peak hours. 

Motorists can 
now do as 
much as 50 
km/hr on the 
Oworonshoki 
–Oshodi 
expressway

A highly productive labor 
system was created which 
engaged the informal economy 
of the Oshodi area. Following 
the reclamation exercise, a 
study was conducted to assess 
people’s perception of the 
road clearance, the majority 
of respondents agreed that it 
had significantly reduced traffic 
congestion.
The quality of the surrounding 
environment has improved 
manifold due to the improved 
waste management and 
recovery of the storm 
water channels. Air quality 
measurements also indicate 
an improvement with carbon 
monoxide, sulphur dioxide and 
nitrogen dioxide demonstrating 
reduced levels. 
The intervention has made the 
Oshodi area far more pedestrian 

With an estimated daily 
influx of 1,134,548 persons 
(transporters, commuters, 
traders, shoppers, 
opportunists) Oshodi serves as 
a major traffic interchange for 
commuters plying inter-city 
and inter-state travels and is 
one of the hubs of commercial 
activities in the State. 
Agege Motor Road for a long 
time, up untill around 1975 it 
was the major, if not the only 
viable road that connected 
Lagos Island through the 
mainland to the West of 
Nigeria.
With the advent of rapid 
urbanization the population 
in Lagos grew from about 
2.5 million people in the mid 
1970s to 5 million in 1991 and 
about 18 million today.  Any 
open or underutilized space 
including road surfaces were 
quickly occupied and put to 

introduction conclusionincluding law enforcement and 
the waste management agencies 
were deployed to undertake the 
massive clean up process. 
A detailed resettlement action 
plan was developed and 
implemented. The strategies 
in the plan included: constant 
dialogue with stakeholders 
through meetings held with 
various law enforcement 
agencies, local government 
councils, trade associations, The 
Nigeria Railway Corporation, 
market associations, non-
governmental associations and 
the civil society on the benefits 
of the regeneration of Oshodi. 
Furthermore, traders were 
provided with five major lock 
up and open shop markets in 
alternative locations. A total 
of 520 lock up shops, 600 key 
clamps and 540 attachments 
were provided for the resettled 
traders. 

SOURCES

informal commercial use or 
were quickly converted into 
informal living settlements. 
Oshodi, a once peaceful 
settlement, assumed the 
character of a market. The 
heterogeneous mix of human 
and vehicular traffic without 
law and order resulted in 
heavy traffic congestion due 
to the blockage of the roads 
and rail lines by traders. 
Indeed, for many people in 
the city, Oshodi was a no-
go area, thus putting undue 
pressure on other routes. The 
densely populated area was a 
haven for all forms of criminal 
activities and as the main 
gateway to the international 
airport and sea ports, 
Oshodi was the first face of 
Lagos seen by visitors and 
investors and as such served 
as a disincentive to a lot of 
investors.

friendly, with the provision 
of physical barriers and two 
additional pedestrian bridges 
helping to ensure the safety 
of pedestrians. Similarly the 
introduction of street lighting 
from early evening up to the 
early hours of the morning has 
also improved the safety of 
motorists and pedestrians alike. 
The clearing of Oshodi has also 
led to noteworthy improvements 
in the flow of traffic in the area. 
Preliminary investigations show 
that the collective speed on the 
Ramp along the Oworonshoki/
Oshodi/Apapa Express and 
Agege Motor Road up till Bolade 
Bus stop way has improved 
appreciably. The 10km stretch 
of road that would previously 
have taken 5 hours now takes 
ten minutes. Motorists can 
now do as much as 50 km/hr 
on the Oworonshoki –Oshodi 
expressway while on Agege 
Motor Road, the speed has 
improved to about 30km in 
some sections even during peak 
hours. 

1.1 KEY INTERVENTIONS
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294
After one year of 
implementation, 
approximately 
294 households 
are clients of the 
associations and 
receive water 
around the 
clock
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It’s a harbinger of what 
metafinance through a 
credit product could look 
like in Sub-Saharan Africa

Program being scaled 
to the rest of Kenya- 
however it is yet to be 
applied to an urban slum 
environment 

Metafinance has been 
successfully employed 
within the Maji Na Maisha 
Program that allows 
households to pump, 
store and enjoy direct 
access to potable water 

Enabled by close ties 
with the National 
Water Board and local 
communities

KENYA

COORDINATES 

1°16’S 36°48’E
AREA

580,367 km2
(224,080 sq mi)
POPULATION

43,013,341
DENSITY

74/km2  
(192/sq mi)
GDP (Kenya)

$32.4 billion
URBAN POPULATION (Kenya)

23.6%

1 thewaterproject.org
2 feedthekingdom.org  3 Wikimedia 
Commons - Sam Stearman  4 Picasa 
Web Creative Commons - Bobby Elliot  
5 Picasa Web Creative Commons - 
CSS East

TOWARDS
METAFINANCE
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KENYA, Africa

The Maji Na Maisha project in Kenya is 
an attempt to enable communities to 
combine resources to acquire loans 
to build infrastructure that will supply 
basic necessities through a new 
approach to funding: metafinancing. 
Metafinancing involves pooling the 
ability of residents to obtain credit to 
obtain funding needed for communal 
goods, in this case potable, accessible 
water. K-Rep bank in Nairobi 
developed this programme as a 
way to provide the loans needed to 
develop such infrastructure when the 
funding could not be provided using 
typical microfinance instruments 
for individual families. While the 
relative newness of the project poses 
certain risks, it is already spreading 
throughout Kenya. It presents an 
attractive new financing method that 
may be replicated throughout Sub-
Sahara Africa.

The community 
association 
has monthly 
revenues of 
approximately 
$2,500 from 
the water 
connections 
that it provides

2.500



1

1.2 MEASURABLE 

OUTCOMES

Metafinance occupies the 
intermediate space between 
individual / household finance 
and large-scale city-wide 
municipal finance. It enables 
creditworthy individuals and 
families to pool their discrete 
capacity to save or to borrow 
into a single loan for a 
communal purpose - hence 
the “meta” or “transcending” 
dimension, extending 
beyond and bridging existing 
microfinance or municipal 
finance models.  The scale 
of metafinance is that of a 
community or neighborhood. 
The scope includes the shared 
participation in the self-
financing of water, sanitation, 
drainage, transportation, or 
of other community-focused 
infrastructure. A typical 
metafinance loan can range 
from $30,000 (for the financing 
of a community water pump 
and of a piped and metered 
distribution network) to 
$150,000 (for the purchase of 
land and the development of 
“serviced” lots.) 
Most metafinance initiatives fall 
into two main categories:
Metafinance through credit. 
Promising initiatives the world 
over suggest that metafinance 
can grow into successful and 
profitable credit services for 
MFIs and commercial banks. 
K-Rep Bank’s maji na maisha 
initiative in Kenya, for instance, 
works with small communities 
(average 500 households) 
to help secure loans for 
communal water infrastructure. 
Loans to community-based 
groups can reach up to 
$80,000. A typical investment 
enables the construction 
of a community well, the 
procurement of an adequate 
pumping station and of a 
water storage facility, and the 
design and layout of metered 
household connections. 
K-Rep Bank assesses the 

water and sanitation project 
has pooled the cash flows 
of 125 families through a 
savings group to finance 
a connection to water 
trunk infrastructure. The 
international NGO WaterAid 
lent LUMANTI $18,000 to 
procure the pipes and pumps 
used for the connections. 
Each of the 125 families in the 
savings group in turn agreed 
to repay a share of the loan. 
Second, the Salyani housing 
project pooled the cash flows 
of 30 families to build new 
houses on land provided by 
the government. The Asian 
Coalition for Community 
Action, part of the Asian 
Coalition of Housing Rights, 
provided a $33,800 loan 
to LUMANTI, which in turn 
provided 5-year loans of 
$600 - $1,200 to families at 
a 5% interest rate. Since the 
selected housing models cost 
$1,800, the families needed to 
come up with the difference. 
SDI and ACHR affiliates have 
also leveraged pooled savings 
into uses as diverse as land 
purchase and servicing, group 
housing development, and the 
construction of community 
health centers in more than a 
dozen countries throughout 
Africa and Asia.

The program is well established and has begun to 
scale throughout Kenya. Still, potential risks do 
exist. These risks relate for the most part to the 
relative newness of Maji Na Maisha and the absence 
of documented best practices. With the success 
of the program it has been replicated by K-Rep 
throughout rural and peri-urban Kenya, however it 
has yet to be applied to an urban slum environment. 
The replicability further afield will be determined 
by the programs re-evaluation of the scheme, such 
as whether different legal requirements in other 
countries would negate the success of such a 
scheme, and how the inclusion of different sponsors 
may affect the community process. 

Throughout Sub-
Saharan Africa, scarce or 
mismanaged national and 
local government resources 
rarely prove sufficient to 
fund the development or 
expansion of basic communal 
goods. In the absence of 
government support, poor 
urban communities often 
have no recourse but to 
turn to self-reliance for such 
basic necessities as potable 
water adduction, waste 
water removal, street paving, 
and garbage collection and 
disposal. 
Metafinance provides an 
alternate way forward, by 
occupying the intermediary 

introduction conclusioncommunity’s capacity to 
repay based on a preliminary 
analysis of household cash 
flows (drawn from the analysis 
of a representative sample), 
and requires a down payment 
for participating communities. 
K-Rep Bank also takes into 
account future revenues to be 
generated through the newly-
financed project. To date, 
K-Rep Bank has financed 12 
projects for $804,619, with an 
average loan size of $67,051. 
K-Rep Bank expects to finance 
an additional 14 projects in 
the coming months worth 
$2,786,350, with an average 
loan size of $199,025. The 
output based aid (OBA) 
component includes 50% of 
the loan amount plus 50% 
of the interest accumulated 
during a grace period of up to 
12 months. K-Rep Bank expects 
the OBA for the 26 projects to 
equal $2,036,230; for the 12 
projects currently financed, 
the OBA is approximately 
$456,260. Other banks and 
MFIs such as Housing Finance 
Bank in Kenya, Mibanco in 
Peru, and Genesis Empressarial 
in Guatemala also offer 
well-developed examples of 
metafinance through credit.
Metafinance through savings. 
Large non-profit groups acting 
on behalf of the urban poor 
have been primarily responsible 
for pioneering metafinance 
through pooled savings. 
These groups notably include 
Slum Dwellers International 
(SDI), the Asian Coalition 
for Human Rights (ACHR) 

For further information on K-Rep, please see: http://www.k-repbank.com/products/special-projects.html 
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space between individual 
finance and large-scale 
municipal finance. It enables 
creditworthy individuals 
and families to pool their 
discrete capacity to save or to 
borrow into a single loan for 
a communal purpose. As an 
example, K-Rep Bank helps 
pool the individual borrowing 
capacity of 300 households 
into one five-year communal 
loan, allowing households to 
pump, store and enjoy direct 
access to potable water. In 
Kenya, metafinance has been 
successfully employed within 
the Maji Na Maisha Program 
for community-focused water 
infrastructure. 

K-Rep, a commercial 
microfinance bank, realized that 
while a $30,000 water-focused 
community loan was not a 
traditional microfinance product, 
individual families would be 
willing to organize themselves 
and pool their resources to 
secure such a loan. 
Through its Maji Na Maisha 
program, currently implemented 
throughout rural and peri-
urban areas of Kenya, K-Rep 
developed a robust loan 
instrument, and the bank’s 
experience is a harbinger of 
what a metafinance through 
credit product could look like in 
Sub-Saharan Africa. 
Linkages with the National Water 
Board, as well the ability and 
willingness of the communities 
to come together and go 
through the process, were 
also key determining factors. 
LUMANTI, an NGO based in 
Bharatpur, Nepal, provides two 
other examples of metafinance 
through savings. First, their 

and India’s Self Employed 
Women’s Association (SEWA). 
As an example of this type 
of metafinance, SEWA Bank 
has partnered for over a 
decade now with the city 
of Ahmadabad in a slum 
upgrading program titled 
Parivartan (or “transformation”). 
Approximately 20% of the 
upgrading costs come from 
slum dwellers’ contribution, 
mobilized through savings 
with SEWA Bank. The bank 
pools individual contributions 
and channels these resources 
to local authorities as a 
form of down payment on 
improvement activities.  SEWA 
has helped improve more than 
one hundred communities 
under the Parivartan initiative. 

1.1 KEY INTERVENTIONS

32.000
In a typical 
Maji Na Maisha 
project, K-Rep 
Bank extends 
a $32,000 
loan to the 
association
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Novel approach taken 
to public-private 
partnership to fund 
high quality urban 
infrastructure
 
An attractive, new 
alternative to the 
megacity with initial 
costs lower per capita

SOURCES

Customers and citizens 
of Lavasa support the 
city being developed 
to maximize service 
efficiency

Success will be measured 
on structural and service 
delivery outcomes

Enabling legislation, 
including stamp duty 
waiver and other non-
exclusive concessions, is 
an important component 
of this project

All of the land acquired 
through private 
negotiation, required 
urban infrastructure is 
funded up-front

LAVASA

COORDINATES 

18°24’19”N 73°30’23”E
AREA

100 km2
(167.2 sq mi)
POPULATION

200,000
DENSITY

2,000/km2  
(5,128/sq mi)
GDP (India)

$1.72 Trillion
URBAN POPULATION (India)

30.9% All images courtesy of Lavasa

New Cities For 
UrbaN iNdia
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LAVASA, India

Lavasa, India is a privately developing 
city that is pioneering a new approach 
to urban infrastructure creation 
through the use of new models of 
public-private partnerships.  It is being 
developed and funded by Lavasa 
Corporation, Ltd., within the state 
of Maharashtra. Lavasa serves as a 
test case by the parent company, 
Hindustan Construction Corporation, 
of the viability of creating sustainable 
medium-sized cities using their 
unprecedented model of coordinating 
private and government entities in 
order to make the project possible. 
Lavasa is able to fund and manage the 
project through private negotiations, 
resale of real estate, and through 
annuities payed by joint venture 
PPPs. The development plan is robust 
and sustainable, and customers and 
citizens show strong support for the 
project. Although it is still in progress, 
Lavasa is quickly presenting itself as a 
promising alternative to the trend of 
megacities. 
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2:1

365

In 2001, Lavasa Corporation 
Ltd., and its parent company, 
Hindustan Construction 
Corporation, decided to develop 
Lavasa to demonstrate that new, 
medium sized cities can be 
sustainably built throughout the 
country using a different model 
than what has been historically 
used. The first intervention 
was the identification of 
policy champions for the 
prototype—chief among them 
the leadership of Hindustan 
Construction Corporation, who 
brought together government 
and private sector leaders 
around the concept.
A master plan was created 
alongside a set of development 
control regulations that 
integrated a 2:1 residential-
to-non-residential land use 
configuration, the placement 
of key economic drivers, and a 
complex scheme for connected 
but decentralized towns 
(neighborhoods) developed 
employing the principles of 
New Urbanism. This allowed 
planners to calculate the built-
out infrastructure requirements 
with greater accuracy, so the 

Lavasa is not a city under Indian 
law. It is a quasi-government 
entity called a special planning 
authority (SPA) with power 
to adopt and implement 
a master plan for the city, 
enforce development control 
regulations and provide limited 
public services during the 
initial development period, but 
it lacks most other municipal 
powers. Consequently, one 
of Lavasa’s biggest hurdles 
is to secure a statutory and 
democratic form of local 
government, acceptable to the 
State for this project permitting 
more autonomy and resource 
control but with more ability 
to raise and manage its own 
revenues. Proponents of new 
cities elsewhere in India are 
examining “industrial township” 
and “special economic zone” 
laws to determine whether the 
statute can accommodate the 
kind of new municipalities, that 
require decentralizing local 
policy-making and service 
delivery. 

Although Lavasa is still an on-going project and is 
only entering the second phase of construction 
several preliminary conclusions may be drawn. 
The initial capital and ongoing operations 
and maintenance costs of essential municipal 
infrastructure is cheaper, per capita, in well planned 
and locally administered medium sized cities (less 
than 500,000 population) than in megacities; the 
basic building plan remains fiscally sound and 
sustainable, and comparatively resilient, as it has 
weathered delays by the Centre government over 
whether the State or Centre government should 
exercise environmental oversight; through advance 
purchases, visits and website activity, it has become 
clear that customers and citizens of Lavasa have 
expressed a great deal of support for the concept 
of a city developed to maximize service efficiency, 
managed by professionals, in a transparent and 
responsive manner.

A master plan 
was created 
alongside 
a set of 
development 
control 
regulations 
that integrated 
a 2:1 
residential-to-
non-residential 
land use 
configuratio

Providing 
potable water 
at its retail 
delivery points 
365 days per 
year,

Lavasa’s measureable 
performance indicators fall 
into two categories: structural 
outcomes, and service delivery 
outcomes. To make a new 
“greenfield” city, and assure that 
it is sustainable with nearly all of 
the costs of basic infrastructure 
coming from private investment, 
the structural outcomes are: 
1) does Lavasa enact and 
implement a statutory entity 
capable of providing sufficient 
authority to local and corporate 
decision-makers to protect 
the infrastructure assets; 2) do 
investors receive a sufficient 
return on investment to sustain 
private interest in the long-term; 

Between now and the middle 
of the century, India faces 
daunting and unprecedented 
pressures on its urban 
infrastructure. The urban 
population is set to rise from 
30% to more than 50%. Yet, all 
levels of government in India 
combined spend a fraction 
of the per capita investment 
in urban infrastructure 
made by most developed 
countries. Lavasa is a new 
city being built in western 
Maharashtra and it presents 
a fundamentally different 
approach being taken to 
urban infrastructure through 
the use of public-private 
partnerships (PPP). 
The developer, Lavasa 
Corporation Ltd., has 
acquired all of the land for 
the project through private 
negotiation, and funds the 
required urban infrastructure 
incrementally, up-front,
in phases. A portion of 
the infrastructure cost is 

introduction conclusioncity’s different phases could be 
designed and built accordingly, 
prior to occupation. This 
foresight is intended to minimize 
subsequent upsizing, retrofitting 
and augmenting of urban 
infrastructure throughout its 
lifecycle.
In parallel with this sufficient 
land was acquired so that the 
first, second, third and fourth 
phases of the project would 
each have enough land to be 
viable; preventing a situation 
whereby the value of adjacent 
land not owned by the Company 
would increase in value, making 
acquisition more difficult. Finally 
there was the recruitment of 
expert investment partners 
in key service areas requiring 
infusion of capital investment. 
With major brand partners in 
services ranging from hotels, 
education, technology, laundry 
and attractions, the overall 
project gained sufficient stature 
and standing that investor 
support for initial infrastructure 
could be secured and sustained.

Deutsche Bank AG London, The Wide Angle: The Future of our Cities, 2011

Government of Maharashtra, Maharashtra Regional & Town Planning Act, 1966, amended.

Urban Development Co., Pvt., Ltd., Report on Indian Urban Infrastructure & Services, 2011; and McKinsey 

Global Institute, India’s Urban Awakening: Building Inclusive Cities, Sustaining Economic Growth, 2010.
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recovered through the 
sale of improved real 
estate, with the balance 
of the initial infrastructure 
investment, and all of the 
ongoing maintenance and 
replacement costs, recovered 
through annuities paid 
to the developer by joint 
venture PPPs (which hold 
the assets) in which Lavasa 
Corporation Ltd. is a key 
partner and shareholder. 
The State government of 
Maharashtra has provided 
enabling legislation for the 
project, as well as stamp 
duty waivers and other 
non-exclusive concessions, 
but has otherwise provided 
no financial support to 
the project. If successful, 
Lavasa may be an attractive 
alternative for the provision 
of high quality urban 
infrastructure in medium-
sized new cities—an 
alternative to the current 
trend towards megacities. 

and 3) does the basic business 
plan provide sufficient revenues 
to maintain and eventually 
replace the local infrastructure 
based on its expected life. These 
outcomes are still a work-in-
progress.
To be a replicable model that 
other city developers could 
learn from, Lavasa and its 
infrastructure must compare 
favorably on generally accepted 
municipal service outcomes. 
The infrastructure-related 
performance outcomes Lavasa 
has used so far are ones that 
many Western cities would 
take for granted. This includes 
but is not limited to providing 
potable water at its retail delivery 
points 365 days per year, 100% 
raw sewage collection and 
treatment, uninterrupted power 
supplied to the city, and meeting 
air quality and traffic congestion 
indicators.

1.1 KEY INTERVENTIONS
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8.4 9%

90,000

8.4km of long, 
modern public 
recreation 
space was 
created at a 
total cost of 
US$ 385million

Vehicular 
traffic passing 
through 
downtown has 
decreased by 
9%

Approximately 
90,000 visitors 
per day, 30% 
of them from 
outside of the 
metropolitan 
area

SOURCES

The urban parks have 
mitigated the urban heat 
island effect

Strategic urban design 
and policy has increased 
overal quality of life for 
residents, and produced 
significant economic and 
environmental benefits. 

Freeway removal and 
stream restoration 
became a catalyst for the 
re-branding of Seoul

CHEONGGYE

COORDINATES 

37°33’59.53”N 126°58’40.69”E
AREA (Seoul Special City)

605.28 km2
(233.70 sq mi)
POPULATION (Seoul Special City)

9,794,304
DENSITY (Seoul Special City)

16,181/km2  
(41,910/sq mi)
GDP (Republic of Korea)

$1.01 trillion
URBAN POPULATION (Republic of Korea)

82.9%

1 Seoul Metropolitan Government
2 Preservenet.com 3 Planetizen.com
4 Sisul.or.kr 5 Wikimedia

Freeway  
To STreamway
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CHEONGGYE, Seoul,

South Korea

The Cheongyecheon project in Seoul, 
South Korea was intended to create 
a high quality public space while 
simultaneously eliminating severe 
traffic congestion and noise issues 
due to the Cheongye Expressway. 
This initiative was spear-headed 
by Mayor Lee Myung Bak as part 
of greater efforts to efficiently 
control and reduce automobile 
usage in the city.  In addition to 
removing the Cheongye Expressway, 
policies created incentive to reduce 
automobile use were introduced, 
and Seoul’s first Bus Rapid Transit 
system was introduced to coincide 
with the removal of the highway 
to provide an alternate means of 
transportation through this route. On 
an international scale this project is 
known as a catalyst for re-branding 
the city of Seoul as the forward 
thinking, environmentally friendly 
global city of the 21st century.
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30%

14.5
385

In 2001 Lee Myung-bak was 
elected Mayor of Seoul, his 
key campaign promise was 
to remove the Cheonggye 
Expressway and to restore the 
Cheonggyecheon. In February of 
2003 a master plan for stream 
restoration was completed and 
later that year the removal of the 
highway began. An important 
aspect of this freeway removal 
project was the simultaneous 
implementation of policies to 
control demand for automobile 
use as well as the completion 
of Seoul’s first Bus Rapid Transit 
line, which serves the route 
of the freeway.   In June 2003 
the 14.5 km BRT corridor was 
completed. In 2005 8.4 km 
long linear public park with the 
Cheonggye stream as its center 
piece was completed. 
In the years leading up to the 
Cheonggye Freeway demolition 
the government implemented a 
comprehensive Transportation 

The Seoul Metropolitan 
Government were well 
coordinated in their approach 
to this project, establishing a 
number of sub-committees 
to provide oversight of 
the various aspects of the 
removal and restoration. The 
Cheonggyecheon Restoration 
Project Headquarters led 
the project management, 
the Citizen’s Committee for 
Cheonggyecheon Restoration 
Project provided conflict 
mediation between Seoul 
Metropolitan Government 
and the union of merchants, 
whilst the Cheonggyecheon 
Restoration Research 
Corps managed the restoration 
plans. However, it must be 
noted that although this project 
is considered a great success 
and is a source of great pride 
for Seoul’s residents, because 
of its accelerated nature it 
displaced 1200 street vendors 
that were relocated. The 
government has also received 
criticism for the lack of care 
in historic preservation of the 
archeological findings on the 
site.

The Cheonggyecheon project illustrates that 
the removal of a roadway even where it is a key 
link in a regional network, can mitigate negative 
economic and environmental impacts if it is paired 
with a comprehensive strategy of transit demand 
management and implementation of public transit 
expansion. The Cheonggyecheon project further 
shows evidence for increased quality-of-life for 
urban residents and economic and environmental 
benefits that can result from strategic urban design 
and policy.

A 2005 study 
by the Seoul 
Development 
Institute found 
that the land 
values adjacent 
increased by 
30%

Modern public 
recreation 
space were 
created at a 
total cost of 
US$ 385million

In June 2003 
the 14.5 km 
BRT corridor 
was completed 

The Cheonggye freeway 
removal and Cheonggyecheon 
stream restoration took 
two years from inception to 
completion. In total 8.4km of 
long, modern public recreation 
space was created at a total cost 
of US$ 385million.  
Within the first year of opening 
the park had approximately 
90,000 visitors per day, 30% 
of them from outside of the 
metropolitan area. A 2005 study 
by the Seoul Development 
Institute found that the 
land values adjacent to the 
Cheonggyecheon increased 
by 30%.  Furthermore as a 
result of the BRT success and 
the aggressive Transportation 
Demand Management, 

Cheonggyecheon (“clear 
valley stream”) project is 
a freeway removal project 
known for its’ success in 
quality public space creation 
and traffic reduction in 
Seoul’s central business 
district. On an international 
scale this project is known as 
a catalyst for re-branding the 
city of Seoul as the forward 
thinking, environmentally 
friendly global city of the 21st 
century.
During the mid 1950s an 
increasing number of 
migrants into Seoul settled 
along the Cheonggye stream 
in makeshift houses. The 
resulting trash and waste from 
these informal settlements 
quickly became an eyesore 
in the city. Between 1958 

introduction conclusionand Parking Demand 
Management program.  In 1996, 
the city began charging private 
vehicles with less than three 
occupants a toll of about $2 
US at two major points of entry 
to the central business district.  
In 2003 the city implemented 
a voluntary “No Driving Day” 
program, rewarding participants 
with lower tolls and discounts in 
public parking lots.  In 2004 the 
city reduced the public parking 
in the downtown area and 
increased the costs of parking.
In June 2003 the 14.5 km BRT 
corridor was completed; this 
BRT line accommodates the 
drivers of the 120,000 cars that 
used the Cheonggye Freeway 
every day.
In tandem with the 
freeway removal and the 
Cheonggyecheon restoration 
(including the restoration of 
two historic bridges), the public 
park was carefully designed 
with the stream at its center for 
entertainment and recreation. 

For further readings on freeway removal: case study report from Seattle Urban Mobility Plan
http://www.seattle.gov/transportation/docs/ump/06%20SEATTLE%20Case%20studies%20in%20urban%20
freeway%20removal.pdf
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and 1976, during Seoul’s 
rapid industrialization, the, 
Cheonggye stream was 
covered and the Cheonggye 
Road and an elevated 
highway, the Cheongge 
Expressway, were built over 
it.  The roads connected 
downtown Seoul to the 
eastern part of the city and 
were designed to solve 
increasing traffic congestion 
in Seoul’s central district 
allowing cars to pass more 
than ten intersections without 
traffic lights.  By 2000, 
the Cheonggye Area was 
considered one of the most 
congested and noisy areas 
of Seoul with approximately 
168,000 vehicles using it per 
day, over half of which was 
through traffic.

vehicular traffic passing through 
downtown has decreased by 9%.  
Environmental improvements 
have also been reported with 
the stream restoration serving to 
mitigate the urban heat island 
effect through the provision of 
urban parks. It has been noted 
that the temperatures in the park 
are on average 7°F lower in the 
summer heat than a quarter mile 
away from the park.

1.1 KEY INTERVENTIONS



Approach being 
replicated and transferred 
to other Colombian and 
Latin American cities                                              
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Sustainable 
approach of 
the program - 
it has outlasted 
3 mayors of 
Bogotá, 3 
governors of 
Cundinamarca 
and 3 
presidents of 
Colombia          

Rise in the 
Latin American 
rankings of 
best places for 
doing business 
from 13th to 
8th over eight 
years           
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Produced a streamlined, 
integrated system of 
regional governance 
with structure based on 
a network of cities that 
support each other            

Creation of a new 
institutional units in 
Colombia: Special 
Administrative Planning 
Region

Extensive workshops 
held with large number 
of public officials from a 
diverse array of local and 
national agencies

Bogotá

COORDINATES 

4°35’53”N 74°4’33”W
AREA

1,587 km2
(613 sq mi)
POPULATION

10,125,328
DENSITY

6,380/km2  
(16,518/sq mi)
GDP (Colombia)

$288 billion
URBAN POPULATION (Colombia)

75%

1 pixgrove.blogspot.com  2 Wikimedia 
Frank Ballesteros  3 Picasa Web - Karl 
Fjellstrom  4 Wikimedia Commons 
- Mrtony77  5 lifeisrealgood.com/
wordpres

REGIONAL 
PLANNING

06

BOGOTÁ, Colombia

The main objective of the Bogotá-
Cundinamarca Regional Planning 
Board was to create regional 
governance that surpassed the 
traditional, local administrative 
boundaries, and provides a broader 
permanent framework for sharing 
resources and coordinating decision-
making. This was done through 
instituting trainings for relevant staff, 
introducing legislation for the creation 
of new governing institutions, and 
developing strategic interventions. 
The Regional Planning Board 
established explicit goals relating 
to the improvement of regional 
productivity and competitiveness, 
solving common environmental, 
transportation and security problems, 
and developing public infrastructure 
between Bogotá, the capital city 
of Colombia, and its surrounding 
territory. The success of the 
Regional Planning Board of Bogotá-
Cundinamarca is in its ability to 
identify and resolve regional issues. It 
now serves as a model of innovative 
planning for the rest of Latin America.
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1.361 70.315.5

This project started in 2001 as 
an informal initiative of Bogotá, 
the province (Department) of 
Cundinamarca and The Regional 
Environmental Agency (CAR), 
with the support of the National 
Government.
The first big drive was a massive 
training program to learn 
about conflict resolution, how 
to identify and tackle common 
problems, the sharing of 
technical information and the 
coordination of local policies 
within a regional framework. 
Over the course of the first 
three years, 2,754 public officials 
from 238 local and national 
agencies participated in 132 
workshops coordinated with 
the collaboration of local and 
foreign universities.   
The most recent institutional 
achievement was the approval 
this year of a national law that 
allows the creation of a new 
institutional units in Colombia 

The most important aspect 
of governance has been the 
creation of a regional structure 
based on a network of cities 
that support each other acting 
as an integrated system. 
Furthermore the devolution 
of decision-making has been 
critical in this project’s success. 
Decisions about the location of 
community services, housing, 
employment centers and 
construction of infrastructure 
no longer rely on the central 
city. Similarly the development 
of a common agenda between 
the 116 municipalities and 
Bogotá has been key to 
ensuring consistency on issues 
of environmental protection, 
especially water resources and 
agricultural areas. A unified 
strategy has also helped 
protect them significantly from 
indiscriminate urban sprawl.    

This is a very interesting exercise in how to build 
a regional agenda to identify common problems 
and solutions that transcend traditional local and 
institutional boundaries. The emphasis on a spatial 
organization of a network of nodes instead of a 
centralized structure plays a special role in the 
more efficient use and distribution of services in the 
territory as well as in its productivity. The regional 
planning board of Bogotá-Cundinamarca is an 
excellent example of how to start a regional process 
based only on the will of the participants, which 
may later be transformed into a more permanent 
institutional arrangement. The success of this 
project has led it to become a reference for similar 
efforts in other Colombian and Latin American 
cities.

In 2002 there 
were 492 
multinational 
companies 
located in the 
region; today 
there are 1.361. 

The GDP of 
Bogotá has 
also increased 
from US$20.7 
billion in 2000 
to US$ 70.3 
billion in 2011.

The GDP of 
Cundinamarca 
grew from US$ 
2.9 billion in 
2000 to US$ 
15.5 billion in 
2010.

The region has improved in the 
Latin American ranking of best 
places for doing business from 
13th in 2003 to 8th in 2011. 
The GDP of Bogotá has also 
increased from US$20.7 billion 
in 2000 to US$ 70.3 billion in 
2011. The GDP of Cundinamarca 
grew from US$ 2.9 billion in 
2000 to US$ 15.5 billion in 
2010. In 2002 there were 492 
multinational companies located 
in the region; today there are 
1,361.  Exports have increased 
from US$1.5 million in 2001 to 
US$5.5 million in 2011. 
Over a period of 11 years, with 
only a common agenda of 
shared problems and possible 
solutions, this initiative has 
survived 3 mayors of Bogotá, 

The main objective of 
this project was to create 
regional-governance that 
surpasses traditional, local 
administrative boundaries 
and provides a broader 
permanent framework 
for sharing resources and 
coordinating decision-
making. There are clear 
stated goals about improving 
regional productivity and 
competitiveness, solving 
common environmental, 
transportation and security 
problems, and developing 

introduction conclusioncalled Special Administrative 
Planning Region with its own 
resources, and the capacity to 
accelerate ongoing regional 
projects and formulate new 
ones.  
Themes and strategic 
interventions that are 
in different degrees of 
development between Bogotá 
and Cundinamarca under 
the auspices of voluntary 
regional agreements are:  
decontamination and flood 
control of the major river in 
the region (Bogotá River), 
integration of a regional train 
system with local transportation 
systems (Bus Rapid Transit), 
master plan for Eldorado 
International Airport impact 
area, regional food supply 
chains, a regional water supply 
system, plan for sharing health 
facilities located in Bogotá 
with the rest of the region, and 
competitiveness programs for 
tourism and various agricultural 
products. 

América Economía, Latin America Rankings, http://www.americaeconomia.com/rankings, 2012

Cámara de Comercio de Bogotá, http://www.ccb.org.co/contenido/categoria.aspx?catID=78, 2012

Gobernación de Cundinamarca, Secretaría de Región Capital e Integración Regional, http://www.

cundinamarca.gov.co/, 2011

Invest in Bogota, http://www.investinbogota.org/, 2007

UNDESA, De las Ciudades a las Regiones, Desarrollo Regional Integrado en Bogotá-Cundinamarca, 

http://es.scribd.com/doc/38701537/Reporte-Panel-Region-Capital-UNCRD-InTA” http://es.scribd.com/

doc/38701537/Reporte-Panel-Region-Capital-UNCRD-InTA, 2005

 

UNCRD, Panel Internacional para el Fortalecimiento de la Dimensión Regional – Región Capital Bogotá – 

Cundinamarca, 2010
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public infrastructure 
between Bogotá, the capital 
city of Colombia, and its 
surrounding territory. 
It is a strategy for linking 
and coordinating different 
spheres of regional public 
and private action under one 
institutional body. From the 
beginning, the project has 
had support from The United 
Nations Centre for Regional 
Development (UNCRD) 
as well as businesses and 
professional associations alike 
(such as Comite Intergremial).

3 governors of Cundinamarca 
and 3 presidents of Colombia.  
With this precedent it is possible 
to assume that it will continue 
building linkages and finding 
ways to create a streamlined, 
integrated system of regional 
governance.

1.1 KEY INTERVENTIONS
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Hillbrow is now a 
neighborhood of choice

Property values have 
seen Sizeable growth

Reduction in building 
overcrowding and 
improved landlord-
tenant relations

An increasingly valued, 
protected and well-
managed neighborhood 
has emerged

Sizeable reduction in 
crime within the area

HILLBROW

COORDINATES 

26°11’S 28°2’E
AREA (Johannesburg)

1,644.96 km2
(635.12 sq mi)
POPULATION (Johannesburg)

3,888,180
DENSITY

2,364/km2  
(6,122/sq mi)
GDP (South Africa)

$363,7 billion
URBAN POPULATION (South Africa)

61.5%

1 - 2 - 3 - 4 - 5 - 6 - 7 Courtesy of 
the Housing Development Agency and 
eKhaya Neighbourhood Association

Taking Back 
The STreeTS

05

HILLBROW, South Africa

The eKhaya neighborhood lanes 
management & upgrading project in 
Hillbrow, South Africa demonstrates 
how the regeneration of low-income 
residential areas may be undertaken 
through community engagement 
and infrastructure rehabilitation. The 
regeneration included improved 
maintenance of buildings, cleaning 
up of the lanes, installation of gates 
to improve security, and establishing 
trash removal. With an assortment 
of beneficial economic, social and 
environmental impacts, this model of 
engagement is eminently scalable as 
it serves to create new relationships 
within the community whilst also 
improving the existing social network.
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In 2004, building owners formed 
the eKhaya Neighbourhood 
Association (ENA) dedicated 
to the re-development of 
the area. Following individual 
meetings, lead property 
owners met and agreed to 
work together. Facilitated 
meetings were arranged in 
every lane with owners, to 
discuss options for co-operative 
cleaning and securing of the 
lanes. Inspections with city 
engineers followed. A report 
was compiled and distributed 
to property owners, in which 
the main source of the problem 
was identified – bad building 
infrastructure and management.
There was prompt and 
significant uptake of 
responsibility by property 
owners and their managers to 
improve the maintenance of 
buildings (fix and replace drains), 
control tenants who threw 
rubbish out of windows and 
abused cleaners, co-operate to 
keep lanes clean and organize 
appropriate disposal of rubbish 
for collection by Pikitup and 
finally share the cost of installing 
gates to improve security and 
control of access. 
The “Our Safe, Healthy 
& Friendly eKhaya 
Neighbourhood” Campaign 
followed, which incorporated 
the inclusion of residents in 
protecting the area, using 
posters and leaflets in all 

A major outcome of this 
and other ENP projects has 
been growing confidence 
amongst property owners, 
the City and residents and 
users in the area, in the 
ability to secure and sustain 
regeneration in this formerly 
‘no-go area’. In addition to 
growing social cohesion and 
low crime, ENP projects have 
seen co-development and 
management of public space 
and eKhaya Park, organizing of 
annual street sports and Kidz 
Day events and flourishing 
activities of NGOs along with 
commercial business. While 
the formal city governance 
structure has not changed, 
there has been a growth of 
community organization in the 
form of landlord associations, 
sports clubs etc.  These 
contribute to the effectiveness 
of crime prevention and service 
delivery.

The transformative nature of this account lies in 
its organizing of stakeholders to act on their own 
issues of concern. As they assume responsibility and 
achieve success, they pursue actions together and 
with other stakeholders with the same issues (albeit 
different self interests). This model of engagement, 
eminently scalable as relationships form the basis 
of development in most poor communities, is led 
by committed stakeholders prepared to engage in a 
facilitated process of ‘patient investment’ in valuing, 
protecting and defending social relationships for 
sustainable development.

Phase 2 saw 
the painting 
of giant wall 
murals by local 
artists in 6 
lanes

The 
Johannesburg 
Development 
Agency (JDA) 
implemented 
its first capital 
investment into 
the upgrade 
of 10 lanes in 
conjunction 
with ENP in 
2009

The immediate success of the 
co-operative management 
and infrastructure upgrade 
project was the emergence 
of an increasingly valued, 
protected and well-
managed neighbourhood in 
a degenerating environment.  
Specific evidence was in the 
reduction of crime within the 
area (anonymity, adversarial 
hostility, and passivity in eKhaya 
neighbourhood was broken 
and replaced by growing trust 
in supportive relationships; easy 
shelter and escape routes via 
dangerous lanes were removed).
Overall there have been 
increasing standards of 
management within most 
buildings, a reduction in 
overcrowding, growing 
socialization, trust and 
expectations of tenants. This 
has in turn resulted in improved 
landlord tenant relations with 
property owners reporting 
better tenancies in the eKhaya 
Neighbourhood compared with 
other buildings owned by them 

The eKhaya Lane 
Management & Upgrading 
Project is located in Hillbrow, 
the highest density inner 
city suburb in South Africa. 
Hillbrow is currently 
home to around 100,000 
people. Once the centre of 
Bohemian high-rise living, 
Johannesburg’s Manhattan, 
Hillbrow became an urban 
slum over a 30 year period.  
Owners lost control of their 
buildings under the pressure 
of massive in-migration 
of both local and foreign 
migrants accompanied by 
loss of social control and 
legal enforcement which 
characterised the transition to 
a democratic South Africa in 
this particular area. 
In the wake of new city 

introduction conclusionbuildings sponsored by ENP 
and Pikitup. Later a workshop 
of young adults produced 
large socio-environmentally-
conscious posters for display 
throughout the neighbourhood.
City recognition of the project 
came after 4 years of successful 
self-management.  The 
Johannesburg Development 
Agency (JDA) implemented 
its first capital investment into 
the upgrade of 10 lanes in 
conjunction with ENP in 2009. 
This recognition by the City 
of the regeneration activities 
undertaken by the property 
owners endorsed the City’s 
commitment to inner city 
regeneration contained in the 
Inner City Charter (2009).  

Housing Development Agency, http://www.thehda.co.za/, 2011

eKhaya Neighbouhood Association, http://w.jhc.co.za/community/ekhaya_neighbourbood_programme, 

2011
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government, bylaw 
enforcement all but 
disappeared, the city rates 
base declined significantly, 
and normal maintenance 
of roads, water systems, 
sewerage and sanitation 
virtually collapsed. The 
breakdown of tenant 
landlord relationships into 
an antagonistic cycle of 
rent boycotts and protests 
resulted in no maintenance 
of buildings and frequent 
evictions, together with the 
criminal seizure of some 
buildings (“hijacking”). These 
activities exacerbated the 
physical degeneration of the 
buildings and the immediate 
surrounds, and aided the 
formation of a dangerous 
area. 

elsewhere in the inner city. New 
sustainable relations have also 
been established around specific 
services between owners, 
owners and tenants, owners and 
city service agencies such as 
Pikitup and the JDA. 
The eKhaya neighbourhood 
lanes management and 
upgrading have additionally 
improved the investment 
climate and actual values of 
buildings in the area, with 
additional investment by the City 
in a follow-up Lane Upgrade 
Phase 2 in 2011. Phase 2 saw 
the painting of giant wall murals 
by local artists in 6 lanes, 
earning positive response from 
many neighbourhood users 
and visitors. Property owner 
members of ENP together with 
JDA secured participation of 
building owners in 13 more 
lanes in a Co-operative Lane 
Management Project in eKhaya 
and in the north of Hillbrow 
(where currently owners are 
establishing a second eKhaya 
Neighbourhood Association). 

1.1 KEY INTERVENTIONS

13
Property owner 
members of 
ENP together 
with JDA 
secured 
participation 
of building 
owners in 13 
more lanes 
in a Co-
operative Lane 
Management 
Project in 
eKhaya and in 
the north of 
Hillbrow
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Auto manufacturers 
are growing their own 
innovation capabilities 

Building a ‘National 
Electric Vehicle Industrial 
Base’ is a goal for the 
2011-2015 Five Year Plan

Shenzhen developing a 
smarter transportation 
system

Government policies 
ignited manufacturer 
enthusiasm

SHENZHEN

COORDINATES 

22°32’37”N 114°03’32”E
AREA

2,050 km2
(790 sq mi)
POPULATION

10,357,938
DENSITY

5,053/km2  
(13,111/sq mi)
GDP (China)

$5.73 trillion
URBAN POPULATION (China)

49.2%

1 NASA - Wikimedia public 
domain (http://upload.wikimedia.
org/wikipedia/commons/c/c5/
Shenzhen_114.09549E_22.54895N.
jpg)  2 bitauto.com  3 Edward Rivens - 
Wikimedia public domain (http://upload.
wikimedia.org/wikipedia/commons/b/
bb/View-Of-HQB-Shenzhen-Lychee-
Park.jpg)  4 sznews.com  5 Sina.com

ElEctrifying 
thE city
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SHENZHEN, China

Shenzhen’s new energy vehicles 
illustrates the critical role played by 
China’s municipal government in 
promoting innovation in sustainable 
development. It also highlights the 
power of strong fiscal measures 
and progressive policies in support 
of public-private partnership. 
Shenzhen has become one of the 
central government’s first national 
pilot cities for new energy vehicles. 
The program’s aim is to develop 
the EVs urban infrastructure and to 
explore new EV business models. 
With supportive policies from central 
and local governments, such as the 
adoption of a series of long-term 
policies to promote EV industry 
development and to encourage 
business model and technology 
innovation, Shenzhen has become 
a world leader in EV. Additionally, 
the government popularized EVs 
by adopting it for use in the public 
transportation system. 

7.9-9.4 125.8

118,000

147,000

Shenzhen is 
expected to 
invest 7.9 to 9.4 
billion dollars

Anticipated 
production 
capacity for 
EV is 200,000- 
300,000 with 
annual value 
of US$125.8 
billion

Expected 
savings by 
2012 118,000 
tons of fuel 

Expected 
reduction in 
CO2 emissions 
by 147,000 
tons 
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In 2009, Shenzhen was 
approved by central government 
as one of 13 cities for piloting 
new energy vehicle technology 
and infrastructure. By September 
2011, Shenzhen put into full 
operation 2050 hybrid/ pure 
electric transit buses, 300 pure 
electric taxis and 580 LNG 
transit buses. The government 
also established 57 new energy 
bus charging stations and 128 
new energy bus lines. Shenzhen 
has become the city with the 
largest scale of application of 
new energy vehicles in the 
world. 
During ‘2011Universiade’, 
Shenzhen put 2011 new energy 
vehicles into use (including 579 
pure electric vehicles) for 44 
stadiums and built the largest 
smart charging network in 
China.
Shenzhen is working on a 
business model in which the 
charging stations’ construction, 
operation and management can 
be franchised to appropriate 
enterprises. Private firms with a 
strong technical capacity and 
competent management level 
can partner with the municipal 
government.
Shenzhen provides an open 
platform to encourage 
communication between 
companies in related domains. 
From 2010, Cisco linked 
BYD and BetterPlace to 
communicate with Shenzhen 
and explore new operational 
models for EV development 
and deployment. Meanwhile, 
Cisco and BetterPlace served as 

China’s policy environment 
for EV development is very 
favourable. Government 
agencies have built a platform 
to encourage communication 
and cooperation between 
companies up and down 
the supply chain. Cisco, 
Southern Power Grid and 
BetterPlace undertook 
strategic cooperation in early 
2011. China Southern Grid 
decided to jointly develop EV 
and infrastructure projects 
with BetterPlace, promoting 
China-based EV development 
(including infrastructure) and 
battery switching systems. 
A battery switching station 
and an experience centre in 
Guangzhou were established. 
The current focus is being 
placed on building a future 
joint venture.

Shenzhen illustrates the critical role played by 
China’s municipal governments in promoting 
innovations in sustainable development. It highlights 
the power of strong fiscal measures and progressive 
policies in support of a public-private partnership. 
However, more effective PPPs and innovative 
business models will be needed to encourage 
mass adoption. Private partners, such as Cisco 
have been advising the city government to plan 
Shenzhen’s future in a holistic manner; to achieve 
its vision of a sustainable city by the use of smart 
urban infrastructure; to focus on a development 
model which is innovation-based; to capitalize on 
its world-leading position by implementing smarter 
and greener technologies. 

the output 
value of the 
automobile 
industry in 
Shenzhen 
is expected 
to exceed 
US$31.4 billion 
in 2015.

EVs will reduce 
CO2 emissions 
by 52%. Since 
the CO2 
emission from 
the automotive 
industry 

Favourable policies from 
the government have ignited 
manufacturer enthusiasm. Inside 
Shenzhen a comparatively 
complete electric vehicle 
industry has emerged, including 
manufacturing companies 
such as BYD, WuZhouLong, 
and Green Wheel. These 
companies are making the 
largest R&D investments and, 
consequently, possess the 
country’s most advanced EV 
technology. Furthermore, auto 
manufacturers in Shenzhen 
have begun to grow their own 
innovation capabilities, such 
as BYD that independently 
produced one of the world’s first 
pure electric sedans (BYD E6). 
The EV industry is positioned 
as a key driver of Shenzhen’s 
economic development. 
Building a ‘National Electric 
Vehicle Industrial Base’ has 
become a goal for the 2011-
2015 Five Year Plan. The city is 
expecting to invest US$7.9 to 
9.4 billion dollars, and achieve 
EV production capacity ranging 
from 200,000 to 300,000 
with an annual output value of 
US$125.8 billion. Coupled with 
manufacturers of fuel-based 
energy-efficient vehicles and 
companies producing auto 
parts, the output value of the 
automobile industry in Shenzhen 
is expected to exceed US$31.4 
billion in 2015.
Compared with cars with 
internal combustion engines, 

China is now the world’s 
largest automotive market. 
However, the national 
government believes that 
increased dependence on 
fossil fuel for automobiles 
leads to a dependency on 
imported crude oil, and 
increased carbon dioxide 
emissions. (Vehicles represent 
16% of China’s overall 
emissions). The negative 
effects on sustainability and 
the environment are severe. 
To address both energy 
security and global climate 
change, China’s strategy 
focused on new energy 
industries, which includes 
electric vehicles (EVs).
Shenzhen has become one 

introduction conclusionurban development consultants 
to Shenzhen, helping the 
government integrate EV into 
the city’s smart transportation 
system strategy. The goal 
has been to integrate the EV 
infrastructure into longer-term 
development of smarter urban 
infrastructure.

Samsung Economic Research Institute “The Impact of China’s electricnvehicles on energy and 

environment.”, http://bbs.pinggu.org/forum.php?mod=viewthread&tid=925344 

Li, X. and Hongtao, L., Shenzhen new bus lines reached 128. Shenzhen Economic Daily, http://sz.szhk.

com/2011/09/26/282791768502444.html, 2011

Jia, Y. J., Prudential: the most advanced monitoring systems for the Universiade. EV Times,  http://www.

evtimes.cn/html/news/k/j/2011/0824/32189.html, 2011

Yong, P., Shenzhen: to promote the development of electric vehicle pioneer. The Economic Observer,  
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of the central government’s 
first national pilot cities 
for new energy vehicles. 
The program’s aim is to 
develop the EV’s new urban 
infrastructure and to explore 
new EV business models. 
With supportive policies 
from central and local 
governments, such as the 
adoption of a series of long-
term policies to promote EV 
industry development and to 
encourage business model 
and technology innovation, 
Shenzhen has become a 
world EV leader. In addition, 
the government popularized 
EVs by adopting it for use 
in the public transportation 
system.  

EVs will reduce CO2 emissions 
by 52%. Since the CO2 emission 
from the automotive industry 
accounted for about 16% of 
China’s overall amount, an 
automotive industry in the future 
with electric vehicles will reduce 
CO2 emissions significantly. The 
adoption of hybrid transit buses 
will reduce energy consumption 
by 20% to 30% and produce no 
emissions. By 2012 Shenzhen is 
expected to save about 118,000 
tons of fuel and reduce CO2 
emissions by about 147,000 tons 
by adopting EVs.
EVs are now one part of the 
development of the city’s 
smarter transportation system. 
Smart control systems, energy 
management systems, charging 
stations, cleaner power 
plants, smart grid and related 
infrastructure are all getting a 
boost.  By integrating EVs into 
the public transport system 
Shenzhen expanded the public’s 
awareness of EVs. During major 
events like 2011Universiade and 
2009 EV Shows, the government 
and enterprises strongly 
promoted EVs as critical steps 
on the road toward achieving 
low carbon sustainable 
development.

1.1 KEY INTERVENTIONS
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NEW YORK CITY

COORDINATES 

40°43’N 74°00’W
AREA

1,214.4 km2 
(468.9 sq mi)
POPULATION

8,175,133
DENSITY

6,7320/km2  
(3,707.6/sq mi)
GDP (USA)

$14,44 trillion
URBAN POPULATION (USA)

82.1%

1 The Sundeck - Iwan Baan © 2009  
2 The Tenth Avenue Square - Iwan 
Baan © 2009  3 Looking South - Joel 
Sternfeld © 2000  4 The Tenth Avenue 
Square - Source: Iwan Baan © 2009  5 
Falcone Flyover - Iwan Baan ©  2011  
6 Gansevoort Woodland - Iwan Baan 
© 2009

Reinventing 
the high Line
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NEW YORK CITY, USA

The High Line in New York City is a 
symbol of successful adaptive reuse 
of existing infrastructure. A historic 
rail line above Manhattan’s West Side, 
it was converted into a 1.45 mile 
elevated public park. Designed by 
James Corner Field Operations and 
Diller Scofidio + Renfro, owed by 
the City of New York and maintained 
by Friends of the High Line, it has 
become an integral part of the social 
and economic transformation of this 
industrial neighborhood. Re-purposed 
and completed at a fraction of what 
it would have cost to demolish it, 
it offers an important example of 
how adaptive re-use and innovative 
thinking can turn liabilities into 
priceless urban assets.

2

2

12,000

8,000
Over 2 million 
visitors to the 
High Line in its 
opening year

Generated 
over $2 billion 
in private 
investment 

Created 12,000 
jobs in the 
vicinity

Created 8,000 
construction 
jobs, and 
12,000 jobs in 
the vicinity

A symbol of creative, 
adaptive re-use of 
existing infrastructure

An oasis for recreation 
and interaction 

Provides habitat for
a diverse range of flora 
and fauna 
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In 2002 Friends of the High 
Line gained New York City’s 
support and the High Line was 
filed with the federal Surface 
Transportation Board for Rail 
banking, making it policy to 
reuse and preserve the High 
Line. 
In 2004 a publicly held 
competition resulted in the 
selection of James Corner Field 
Operations and Diller Scofidio 
+ Renfro as the winning entry 
for the design of the High Line. 
The architects envisioned a 
new paving and planting system 
that would allow for various 
segments of paved surface and 
richly vegetated surface.
The design proposed three 
main strategies for the High 
Line. The plan was designed to 
respect the linear nature of the 
High Line and to minimize the 
difference between the path and 
vegetation.  This blend of “agri-
texture” allowed for biodiversity 
and for visitors immersion into 
the wild nature and texture of 
the surrounding landscape.
The High Line was designed 
to introduce a different 
perspective of time while 
visiting the park. Landscape, 
long stairways, and hidden 
niches encourage visitors to 
experience time at a slower pace 
than New York City demands. 

A community based non-profit 
group Friends of the High Line, 
founded by Joshua David and 
Robert Hammond residents of 
the High Line neighbourhood 
to advocate for the High 
Line’s reuse as a public space, 
worked in close partnership 
with New York City to preserve 
the structure as a public park. 
Various departments with the 
City of New York provided 
funds and together with Friends 
of the High Line were able to 
secure federal grants through 
the Rails to Trails program.  In 
addition to city and federal 
grants the project received a 
substantial number of private 
funding from New Yorkers that 
believed in the importance of 
this project.

Inspired by the melancholic beauty of the ruin, 
today where nature has reclaimed a once vital piece 
of urban infrastructure, the High Line has proven 
an integral component to the social and economic 
transformation of this industrial neighbourhood. 
Re-purposed and completed at a fraction of what it 
would have cost to demolish it, the High Line offers 
an important example of how adaptive re-use and 
innovative thinking can turn liabilities into priceless 
urban assets.

he investment 
into the 
project totalled 
US$152.3 
million for 
sections 1 
and 2.

The High Line 
is a 1.45 mile 
elevated public 
park designed 
by James 
Corner Field 
Operations and 
Diller Scofidio 
+ Renfro

With over 2 million visitors 
within the first year of its 
opening, the High Line serves 
as an oasis for recreation and 
interaction between community 
members and tourists alike. 
As one of only a handful of 
small parks in the Chelsea 
neighbourhood, the High Line 
is a major contribution to the 
accessible park space on the 
West side of Manhattan. This 
opportunity is doubly important 
in Chelsea as it continues its 
transition away from industrial 
uses to more residential and 
commercial ones.
The investment into the project 
totalled US$152.3 million for 
sections 1 and 2. However, 
New York City Mayor Michael R. 
Bloomberg, has proclaimed that 
this investment in preserving the 
High Line as a public park has 
generated over US$2 billion in 
private investment surrounding 

New York City has recently 
undertaken a large-scale 
urban redevelopment project 
that is a symbol of successful 
adaptive reuse of existing 
infrastructure. The High Line 
is a 1.45 mile elevated public 
park designed by James 
Corner Field Operations 
and Diller Scofidio + Renfro, 
owned by the City of New 
York and maintained by 
Friends of the High Line. The 
park is built on a historic rail 
line elevated above the West 
Side streets of Manhattan in 
New York City. 
Originally built in the 1930s 

introduction conclusionThe final design strategy was 
to respect the linear nature and 
the scale of the High Line by 
creating a subtle sequence of 
public spaces that allow visitors 
to experience the surrounding 
landscape and vistas from new 
vantage points.  These squares, 
lounging areas and niches 
create small informal gathering 
spaces that can be used for the 
arts, entertainment and informal 
gathering. In June 2009, the first 
section of the project opened 
to the public and immediately 
became a great success, the 
second section opened to the 
public in June 2011.  The future 
of the third section of the park is 
currently unknown.

Friends of the High Line, High Line: The official web site of the High Line and Friends

of the High Line, http://www.thehighline.org December 2011

Wikipedia, High Line, New York City, http://en.wikipedia.org/wiki/High_Line_(New_York_City) December 

2011

Architecture and Urbanism, James Corner Field Operations and Diller Scofidio + Renfro, The High Line, 

May 2011, pg 42-5

Huffington Post, “High Line Park An Economic Powerhouse For Meatpacking District” 6 June 2011
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the High Line was once a 
busy freight route but with 
the growth of interstate 
trucking in the 1950s it 
became obsolete and since 
1980 no trains have run on it. 
The idea for the elevated park 
originated in 1999 in order 
to preserve and transform 
the historic railroad structure 
that was under threat of 
demolition. A community 
based non-profit group, 
Friends of the High Line, was 
formed to work in partnership 
with New York City to 
preserve the structure as a 
public park.

the park.  The mayor also 
stated that on top of the 8,000 
construction jobs those projects 
required, the redevelopment 
has added about 12,000 jobs in 
the area
Originally inspired by the 
succession of pioneering 
plant species in this industrial 
relic, The High Line provides 
important habitat for a 
surprisingly diverse range of 
native flora and fauna in the 
otherwise bleak, industrial 
landscape of the Meatpacking 
District. The greenscape also 
serves as a cooling agent to 
offset heat reflected from 
seemingly endless blocks of 
concrete and glass.
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CaraCas

COORDINATES 

10°30’N 66°55’WE
AREA

433 km2
(167.2 sq mi)
POPULATION

5,905,463
DENSITY

1,431.5/km2  
(3,707.6/sq mi)
GDP (Ethiopia)

$391.3 billion
URBAN POPULATION (Ethiopia)

93.3%

1 Flickr Creative Commons - Oriana 
Eliçabe  2 - 3 - 4 Flickr Creative 
Commons - Ariel López  
5 - 6 www.holcimfoundation.org 

Neighborhood 
UpgradiNg

02

CARACAS, Venezuela

The urban upgrading project in La 
Vega, Caracas provides an example 
of how selective improvements that 
are linked together by a broader 
vision, founded on the realities of a 
locale, can reshape the quality of life 
in a neighborhood. The upgrading 
included many sub-projects such 
as pedestrian paths, new roadways, 
schools, community centers and the 
development of the urban façade. 
Given the increasing number and size 
of informal settlements around the 
world, there is a lot to be learned from 
this incremental, yet visionary strategy 
that lays the foundations for future 
improvement through the upgrading 
of critical infrastructures that support 
environmental, social, and economic 
vibrance.

Demonstrates 
exceptional 
resourcefulness working 
on limited means but not 
comprimising aesthetic 
or spatial improvements.

Unique approach to 
merging old and new 
urban fabric

Received accolades 
from both the local and 
international community 

Strong, active 
community participation 

30 3

2

Upgrading 
included 
construction of 
30 pedestrian 
paths and 
stairways

3 new vehicular 
roadways, a 
primary school

community 
centers and the 
development 
of the urban 
façade
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75%

59.1

26

The upgrading project in the 
neighborhood of San-Rafael 
Unido began in 1999, and 
despite several starts and stops 
continues to date.  One year 
prior, La Vega was chosen by 
the Venezuelan government 
as a target neighborhood 
for upgrading, and design 
competitions were launched 
for each of the neighborhoods.  
Arqui 5, a firm of three female 
architects won the commission 
to plan the upgrading of San 
Rafael-Unido, a challenging 
neighborhood that sits on 26 
hectares of steeply sloping land.  
The architects began by 
mapping and classifying the 
houses and streets within the 
neighborhood.  With only one 
main road, and two secondary 
streets, the majority of residents 
accessed their dwellings 
via narrow footpaths and 
staircases, accessibility through 
a coordinated circulation 
system clearly stood out as 
the most important need 
within the settlement.  In order 
to encourage a larger and 
sustained impact the architects 
designed the project so that this 
circulation system also provided 
drainage canals and small public 
spaces.  
 Staircases were designed with a 
common criteria: each staircase 
was to be 1m wide with a 0.5m 
wide drainage canal, open 
whenever possible for easy 

From the outset the upgrading 
in La Vega put substantial 
emphasis on community 
participation.  The project 
trained a significant number of 
community members in areas 
of community administration, 
and the technical aspects 
of implementation, and 
qualified 100 local inspectors 
to monitor and evaluate the 
work completed.  Local co-
management groups were 
established to participate in 
all aspects of decision making 
from design to implementation.  
It is apparent that this initial 
work has been successful, 
as the leaders trained by 
the project have continued 
to organize within their 
communities and to petition 
the National Government 
to be included in nationally 
administered social programs.  
Furthermore the community 
has been actively involved in 
the development of cadastres 
for the neighborhood, in 
order to facilitate future urban 
planning.

The urban upgrading project in La Vega, Caracas 
provides an example of how selective improvements 
that are linked together by a broader vision that is 
founded on the realities of a locale, can reshape the 
quality of life in a neighborhood.
Given the increasing number and size of informal 
settlements around the world, there is a lot to be 
learned from this incremental, yet visionary strategy 
that lays the foundations for future improvement 
through the upgrading of critical infrastructures 
that support environmental, social, and economic 
vibrance.

Before 
implementation 
each sub-
project is 
discussed with 
the residents 
whom will be 
affected by the 
changes, and 
at least 75% of 
those residents 
must approve 
the project in 
writing

Total project 
cost $59.1 
million USD 
(reduced 60% 
from original 
estimate of 
$152.2 million 
USD with the 
restructuring of 
the project in 
2004)

hectares of 
affected area

Overall the design for the project 
consists of many sub-projects; 
thirty (30) pedestrian paths 
and stairways, three (3) new 
vehicular roadways, a primary 
school, two (2) community 
centers and the development of 
the urban façade.  
Initial improvements were made 
during 2006-2007, including 
the construction of several 
staircases and small, integrated 
public plazas. A community 
center was also started at this 
time as the cornerstone of the 
urban façade, but funding was 
lost and he shell sat vacant until 
2009 when construction once 
again resumed. 

Built over time, without formal 
regulation or planning, the 
Barrio is a densely packed 
environment where significant 
physical change is difficult 
to achieve.  These informal 
settlements form their own 
urban morphology that 
exists across continents and 
cultures.  As people look for 
strategies to improve living 
conditions within these 
settlements, the solutions 
are often found through 
the strategic insertion of 
transformative infrastructure. 
These improvements to the 
physical infrastructure are 
often more expensive then 
new construction, however 
they permit continuity and 
strengthening of social 
networks that exists within 
these settlements.

introduction conclusionmaintenance.  By prescribing 
that no staircase was to have 
more than 20 steps per flight, 
consistent opportunities were 
created for small, manageable 
public spaces throughout the 
settlement.  
In addition an ‘urban façade’ 
was proposed for the main 
road, an innovative structure 
that would help to give the 
neighborhood a unique identity 
along it’s boundary edge, as 
well as stabilize the sloping 
landscape and provide space for 
a range public services.    
Before implementation each 
sub-project is discussed with 
the residents whom will be 
affected by the changes, and 
at least 75% of those residents 
must approve the project 
in writing.  Sub-projects are 
created with individual budgets 
so that the improvements can 
proceed in an incremental 
fashion without stalling the 
entire initiative.  This has proved 
to be an important strategy, as 
consistent implementation has 
been challenging and progress is 
extremely slow.  
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The La Vega Barrio in Caracas, 
Venezuela is one of the 
largest, oldest, sprawling 
informal settlements in the 
city.  Established in 1900s 
the Barrio experienced a 
population explosion over the 
past 40 years and by 2007 was 
home to over 140,000 people.  
The quality of housing in 
the La Vega Barrio ranges 
significantly from recently 
constructed shanty structures 
to more substantial units with 
masonry walls. Few formal 
streets run through La Vega, 
and the farther away a family’s 
unit is from these primary 
streets, the worse off the living 
conditions are. Municipal 
infrastructure is non-existent, 
and public spaces, plazas, or 
playgrounds are limited. 

Despite the slow pace of 
implementation the project 
has been a great success, and 
been been met with accolades 
within the local and international 
community.  It represents 
a methodology by which 
landscape, infrastructure and 
community can be integrated to 
promote holistic improvements 
in densely developed informal 
settlements without demolition 
of the existing fabric.
The focus on restoration 
within the existing fabric of 
the community highlights the 
untapped resources within 
such an environment, and 
shows how limited means 
do not necessarily require a 
compromise on aesthetic and 
spatial improvements. 
Furthermore, in part because 
of the participatory process 
employed by Arqui5 the 
residents take pride in the 
improvements made to their 
neighborhood, and continue 
to engage in the process as it 
evolves.  

1.1 KEY INTERVENTIONS






