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As a globally trusted supplier of outdoor and indoor 
luminaires and integrated controls, at Thorn, we’ve made it 
our mission to make it easier for you to specify, install and 
maintain good quality, energy effi cient lighting. 

We’re committed to helping you reduce your carbon footprint, so 
we’ve created 15 easy to follow and easy to implement ways to save 
energy. To discover the meaning of the 15 icons and to fi nd out how 
they can help you slash your energy costs, simply email: 

econtrol@thornlighting.com
www.thornlighting.com
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Introduction
Half of humanity – 3.5 billion people – currently lives in cities and by 
2055 an estimated 75 per cent of the world’s population will live in 
urban areas. Cities occupy just 2 per cent of the Earth’s land, but account 
for over 70 per cent of both energy consumption and carbon emissions.

However, cities present the world’s population with the best chance 
of reducing our ecological footprint. Urban areas are uniquely 
positioned to lead the greening of the global economy through 
improvements in transport, energy, buildings, technology, water and 
waste systems, as well as producing a wide range of economic and 
social benefits.

To achieve this, existing and new-build cities will have to adopt 
sustainable development strategies, including efficiency gains, 
innovative infrastructures and technological advancements in order to 
meet the demands of this rapidly growing urban population.

Against this backdrop Green Media, the publishers behind 
Climate Action – the UNEP supported communications platform 
for global business sustainability – has launched Sustainable Cities 
in partnership with C40 Cities, ICLEI (Local Governments for 
Sustainability), the International Association of Public Transport, the 
UNEP Sustainable Buildings and Climate Initiative and the World 
Green Building Council.

Fittingly, Sustainable Cities is being launched in June 2012 at Rio+20 
– the United Nations Conference on Sustainable Development and 
subsequently will be circulated to senior personnel responsible for policy, 
planning and procurement within the world’s largest cities as well as 
companies that supply the products and services to the cities themselves.

Filled with practical information and examples of best practice, the 
publication aims to stimulate debate, encourage city cooperation and 
promote sustainable urban policy and procurement.

For further update and information please visit the companion 
website www.sustainablecities2012.com
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UNEP SUSTAINABLE BUILDINGS AND CLIMATE INITIATIVE (UNEP-SBCI)

The United Nations Environment Programme – Sustainable Building and Climate Initiative is a 
partnership of major public and private sector stakeholders in the building sector, working to promote 
sustainable building policies and practices worldwide. It works to present a common voice for the 

building sector stakeholders on sustainable buildings and climate change. It draws on the UNEP’s unique capacity to provide 
a global platform for collective action.

WORLD GREEN BUILDING COUNCIL (WorldGBC)
The WorldGBC is a coalition of more than 90 national green building councils, making it the largest 
international organisation influencing the green building marketplace. The WorldGBC’s mission is to 
facilitate the global transformation of the building industry towards sustainability through market driven 
mechanisms. The WorldGBC supports the creation of successful WorldGBC’s and ensures they have the 
resources needed to prosper, advocates the important role of green buildings in mitigating global climate 

change and promotes effective building performance rating tools and the development of mandatory minimum standards for 
energy efficiency in buildings.  

ICLEI - LOCAL GOVERNMENTS FOR SUSTAINABILITY
ICLEI is an association of over 1,220 local government Members who are committed to sustainable 
development. The Members come from 70 different countries and represent more than 569,885,000 
people. It provides technical consulting, training, and information services to build capacity, share 
knowledge, and support local government in the implementation of sustainable development at the local 

level. The basic premise is that locally designed initiatives can provide an effective and cost-efficient way to achieve local, 
national, and global sustainability objectives. 

C40 CITIES CLIMATE LEADERSHIP GROUP
The C40 Cities Climate Leadership Group is a network of large and engaged cities from around the world 
committed to implementing meaningful and sustainable climate-related actions locally that will help 
address climate change globally. The organisation’s global field staff works with city governments, supported 
by their technical experts across a range of program areas. The current chair of the C40 is New York City 
Mayor Michael R. Bloomberg, who with the support the C40 executive leadership team, guides the work of 

the C40, along with the members of the C40 Steering Committee: Berlin, Hong Kong, Jakarta, Johannesburg, Los Angeles, 
London, New York City, Sao Paulo, Seoul and Tokyo.

INTERNATIONAL ASSOCIATION OF PUBLIC TRANSPORT (UITP)
The International Association of Public Transport is the international network of public transport authorities 
and operators, policy decision-makers, scientific institutes and the public transport supply and service 
industry. It has the aim of doubling the market share of public transport worldwide by 2025. Over 150 
signatories to the UITP’s Charter on Sustainable Development have made a voluntary but measurable 
commitment to monitor, measure and report on their own performance. UITP is a platform for worldwide 

co-operation, business development and the sharing of know-how between its 3,400 members from 92 countries.

With thanks to our partners...
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An extremely strong 
element forms the core of 
all our buildings.

Our belief in sustainability.

At the heart of every CDL building is a 
belief that cares for the one home we all 
share – planet earth. 

Globally, the building sector is 
responsible for a third of the world’s 
greenhouse gas emissions. Here in 
Singapore, it accounts for more than 16% 
of our nation’s emissions.

So even though climate change is an 
issue all businesses have to address 
eventually, it’s an especially pressing one 
for the building sector.

Here at CDL, we’ve long since started to 
make amends with mother earth. 

Over a decade ago, we put our belief that 
sustainability makes a better, and more 
resilient, business model into action. 

From design to construction, from 
procurement to maintenance, each stage 
of our development process now aligns 
closely with this commitment. 

Further to this, we’ve also initiated 
capacity building and other green 
innovations to help the industry become 
more sustainable. 

In 2011, we reduced carbon emissions 
of our corporate office operations and 
data centre to net zero. On top of this, 
we achieved a 7% carbon intensity 
emissions reduction from baseline year 
2007 levels. For 2020, our target is a 
reduction of 22% from baseline year 
2007 levels. And by 2030, we’re targeting 
a 25% reduction.

These efforts have made us the only 
Singapore corporation listed in all 
three of the world’s top sustainability 
benchmarks – The Dow Jones 
Sustainability Indexes, the FTSE4Good 
Index Series and The Global 100 Most 
Sustainable Corporations in the World.

Today, when you walk into any of our 
properties you’ll find not just years 
of comfort and pleasure, but also our 
dream for a future that’s cleaner, 
greener and brighter. 

And as long as our buildings continue 
to be rooted in our values, it’s a dream 
we’re hopeful will last for generations 
to come.

That’s our belief.
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Foreword

By Sha Zukang, Secretary-General, 
United Nations Conference on Sustainable Development

Cities are, and will continue to be, at the nexus of global crises related to the economic recession, 
energy insecurity, water scarcity or flooding, high food prices, vulnerability to climate change and 
natural disasters. At the same time, we are also now experiencing the greatest migration in history 
from rural to urban areas. In the ongoing preparations for the Rio+20 Conference, member states have 
identified cities as one of the priority areas for action by the Conference. The nature of the challenges, 
pressures and insecurities that beset cities and rapid urban population growth rates lend a strong sense 
of urgency that these problems must be dealt with now. 

Specifically, I see four aspects of urban planning that need to be addressed. Foremost, more 
participatory urban management is needed. As urban challenges become more complex, there is a 
critical need for a new level of engagement between city leaders and stakeholders. Land use planning, a 
key challenge, has to address the needs of dense, mixed-use community development, integrated with 
public transit. Leaders of rapidly growing cities in developing countries must, at the same time, pursue 
provision of basic services – specifically housing, water supply, waste water treatment, energy, solid 
waste management, education and healthcare – to under-served groups.

I commend Green Media for choosing sustainable  
cities as the topic of this publication. 

Second, we need to transform the urban economy from brown to green. Urban leaders need to 
catalyse change through new economic and market development strategies, focusing wherever possible 
on the transition to a low-carbon future. One of the themes of the Rio+20 Conference – a green 
economy in the context of sustainable development and poverty eradication – is particularly apt for 
city dwellers and planners and, by extension, to national economies. A critical factor to bear in mind is 
that such a green economy must be based on local and national circumstances.

Third, we must use culture as a force for urban renewal. We need to preserve tangible and intangible 
cultural heritage, which help to define a city’s unique identity and charm. Initiatives that develop 
creative industries and cultural tourism can regenerate run-down urban areas and reshape a city’s 
image. The preservation of a city’s physical and cultural heritage can be a powerful source of attraction 
for visitors and a source of significant revenues from tourism. 

Fourth, we must build intelligent cities. Smart and connected cities yield multiple benefits in terms 
of managing green buildings, traffic optimisation, creating new efficiencies in energy consumption and 
waste management, and by facilitating the exchange of knowledge through an increasingly converged 
information society. Information and communication technology approaches, including e-governance 
and e-learning, enable access to information and time-saving convenience for citizens. 

Addressing these interrelated issues, I am optimistic about the prospects for sustainable urbanisation. 
We can take hope from the fact that cities are excellent laboratories for solutions to global problems. 
They are home to humanity’s greatest possibilities and achievements, engines of economic growth, and 
centres of innovation and creativity.
I commend Green Media for choosing sustainable cities as the topic of this publication. The articles 
contained herein are a rich source of expertise on the challenges ahead and the innovative solutions 
that are being piloted by cities around the world.
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Twenty years  
of progress

By Eduardo Paes, Mayor of the City of Rio de Janeiro

Rio de Janeiro was a very different city 20 years ago, and 1992 was a landmark year in its 
development. A culture of environmental conservation did not really exist then; the city was 
experiencing an economic slump and there was a general feeling of insecurity. However, in June 
1992, Rio de Janeiro played host to the Earth Summit, which is still one of the most successful 
United Nations summits to date.

Twenty years later, Rio de Janeiro is now home to nine million inhabitants, or 12 million if the 
whole metropolitan area is included. The economic landscape is positive, reinforced by forthcoming 
world events that the city is soon to host: World Youth Day in 2013, the FIFA World Cup in 2014, 
the city’s 450th birthday in 2015, the Olympic Games in 2016 – and, of course, the Rio+20 United 
Nations Conference on Sustainable Development.

City Hall has been raising the quality of life of the poorest people with policies such as the 
scheme to urbanise all the city’s favelas by 2020. The Rio Operations Center has been successful in 
monitoring the logistics of the entire city. Comlurb’s municipal cleaning and conservation scheme, the 
revitalisation of the port area and other initiatives are also improving the lives of citizens.

A primary concern is transforming Rio into a successful business destination. A meritocratic  
system has been established throughout City Hall; transparency in public spending has been increased, 
and the city’s investment capacity amplified by five times. The city has been rated ‘investment grade’  
by Moody’s. 

GREEN CONCERNS
Importantly for Rio+20, sustainability has now become part of the common consciousness and is 
a very real concern for all levels of government, at companies and in NGOs. The search for green 
alternatives and the elimination of poverty has made good progress since 1992. 

Much of the city’s energy is derived from renewable sources, and carbon dioxide emissions are  
1.9 tonnes per capita, one of lowest among the largest cities in the world. The outdated landfill site at 
Gramacho has been closed, allowing the city to meet the target of reducing greenhouse gas emissions 
by 8 per cent from 2005 to 2012. 

The city is doubling its network of cycle lanes to a total of 300 km. The Bus Rapid Transit (BRT) 
system, the city’s most ambitious infrastructure project, involves four express road corridors used by 
biofuel buses. The first phase will open in June 2012. The aim is to increase the use of public transport 
from 18 to 63 per cent.

As a City, and as citizens, we are proud to host the Rio+20 United Nations Conference on 
Sustainable Development this June. We have made important steps towards creating a more 
environmentally-friendly lifestyle for everyone, and building a sustainable legacy for generations to 
come so that they, like us, can enjoy one of the greenest cities in the world, and to my mind the  
most beautiful.
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WHAT WOULD YOU SAY IS THE 
MOST IMPORTANT ASPECT TO A 
SUSTAINABLE CITY, AND HOW HAVE 
YOU GONE ABOUT DEVELOPING THIS?
Moore, Sydney: The biggest challenge is finding the 
balance between supporting a viable, growing economy in 
Sydney and making it a good place to live, work and visit. 
We want Sydney to have a strong sense of community, a 
thriving culture and plenty of open space. Being a harbour 
city on one of the driest continents, Sydney is particularly 
vulnerable to the impacts of climate change and extreme 
weather events. Finding the balance means involving the 
whole community, so strong consultations and a good 
strategy are crucial steps to a sustainable city. Our long-term 
plan, Sustainable Sydney 2030, involved the most extensive 
consultations ever undertaken on Sydney’s future – with 
everyone from schoolchildren to sustainability experts. 
In total, we directly consulted 12,000 people. The final 
Sustainable Sydney 2030 plan aims to reduce greenhouse 
gas emissions by 70 per cent by 2030 from 2006 levels. The 
most important project is developing a green infrastructure 
network that will effectively take us off the electricity 
grid, change the way we use precious drinking water and 
revolutionise the way we collect household waste.

Conesa, Sant Cugat: The essential aspect of planning 
a sustainable city is to place the citizen at the centre of the 
strategy. All the developing projects share common goals: to 
reduce the carbon footprint, to take care of our environment, 

to provide quality services for people, to use innovation as a 
tool for efficiency and to create conditions to boost the future 
competitiveness of the city. A local government commitment 
and a collaborative public-private arrangement are at the heart 
of the model. In 2009, Sant Cugat signed the commitment of 
the Covenant of Mayors and developed a sustainable energy 
plan. In 2011 the Smart City Strategic Plan was approved.

A local government commitment 
and a collaborative public-private 

arrangement are at the heart  
of the model.

Kahle, Marburg: The way towards a sustainable city is 
multidimensional: considering both the local and national 
impact is vital for all measures. However, local actions on 
climate change take the prime position. Thus cities take the 
decisions for the reduction of their own energy consumption 
for heating, transport and electricity. In addition to those 
savings there is a need to advance the use of renewable 
energy. This is also facilitated by local incentives. The city of 
Marburg has instituted funding programmes that offer many 
operators the financial incentives to act sustainably. Beyond 
the local horizon, what we do has an impact on people in 
other countries of the world. We always want to trade fairly 
– both locally and globally.

Roundtable: how to  
plan a sustainable city

Effective planning and local governance is essential in creating a sustainable city. It can mean the difference between  
action and inaction, and between cost-effective and wasteful investment of government money. We have interviewed 
mayors in six cities that have planned and implemented their urban development in an effective and world recognised 
fashion. We spoke to: Clover Moore (Mayor of Sydney, Australia); Mercé Conesa (Mayor of Sant Cugat, Spain); 
Dr Franz Kahle (Mayor of Marburg, Germany); Sam Adams (Mayor of Portland, Oregon, USA); Olaf Scholz 
(Mayor of Hamburg, Germany); and Gustavo Petro Urrego (Mayor of Bogotá, Columbia).

Clover Moore,
Mayor of Sydney, 
Australia

Mercé Conesa,
Mayor of Sant  
Cugat, Spain

Dr Franz Kahle,
Mayor of Marburg, 
Germany

Sam Adams,
Mayor of Portland, 
Oregon, USA Olaf Scholz,

Mayor of Hamburg,  
Germany

Gustavo Petro 
Urrego,
Mayor of Bogotá, 
Columbia
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Adams, Portland: When we plan well, we make progress 
on some of our toughest problems. Portland’s last city 
plan, developed over 30 years ago, focused on limiting 
sprawl, investing in urban renewal and light rail (instead 
of highways), and helped to inspire new business sectors, 
including clean technology. As a result, we have created more 
walkable and well-connected neighbourhoods. We have also 
lowered total carbon emissions while the USA as a whole has 
increased. We have achieved all of this while growing our 
population and jobs. 

Modern environmental policies 
should be designed to motivate 

people and to encourage them to 
become actively involved.

Scholz, Hamburg: Cities are confronted by major 
environmental problems that we have often created 
ourselves. We therefore have a special obligation to 
develop strategies for solving these problems. Modern 
environmental policies should be designed to motivate 
people and to encourage them to become actively involved. 
But environmental protection is also a vital economic 
factor today. This means that it is especially important to 
seize the economic and ecological opportunities that are 
offered by the development of new technologies. I am 

therefore personally a strong advocate of engineering-driven 
environmental protection. As a traditional centre of business 
and trade, Hamburg is certainly well positioned in this area. 

Petro, Bogotá: Cities are more sustainable when they 
advance in their development processes with minimal 
resource consumption. This means that the sustainability of a 
city depends on its ability to responsibly manage water, land, 
air and productivity. Our government has decided on three 
priorities: (1) revitalising the built up areas, leaving expansion 
into new areas as a last resort; (2) putting the management 
of water resources (very vulnerable in Bogotá) at the centre 
of public policy, rehabilitating rivers and streams, protecting 
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Solar panels on the Town Hall building, part of the  
City’s push to reach 30 per cent of electricity  
consumption from renewable sources.

The City of Bogota.



PLANNING, GOVERNANCE AND EFFECTIVE URBAN MANAGEMENT

12 Sustainable Cities 2012

water sources and revitalising forests and marshes as part of 
one single complex system; and (3) reducing the use of fossil 
fuels by means of electrification of public transport.

HOW FAR AHEAD SHOULD A CITY 
PLAN THEIR SUSTAINABILITY 
STRATEGY, AND HOW HAS THIS 
BENEFITED YOUR CITY?
Moore, Sydney: Making any significant change to the way 
a city works is a huge project and planning should start as 
early as possible. Transport, energy, public space and property 
investments are around for a long time, and the more work 
done outside the context of a long term strategy, the harder 
it is to achieve the required outcome. Our Sustainable Sydney 
2030 strategy was released in 2008, and four years on we are 
already delivering on our targets. One is our 2014 target of 
diverting two-thirds of residential waste from landfill. We’re 
also rolling out LED street lights and establishing recycled 
water networks across the local government area. 

The City has signed an agreement with Cogent, owned 
by Australia’s largest energy company Origin, to build its 
low-carbon energy network. Trigeneration plants, which 

run on natural gas, will supply clusters of surrounding city 
buildings with electricity, heating and air-conditioning. 
These will reduce greenhouse gas emissions by 60 per cent 
for connected buildings.

Conesa, Sant Cugat: For Sant Cugat, sustainability 
strategy is a cross management issue that affects all areas of 
the city: energy, mobility, urban services, lighting and water, 
tourism, education, housing, etc., involving citizens and 
taking advantage of public-private synergies. This is a win-
win system for all. Residents benefit from better services and 
quality of daily life. Companies are able to test and deploy 
forward-thinking solutions and attract new businesses. The 
city wins because public spaces are better managed, saving 
significant costs for energy, lighting and water use and 
reducing the carbon footprint. Our city is like a living lab, 
and our citizens receive the benefits. 

Kahle, Marburg: Effective strategies for sustainable 
development are based on the study of previous 
development, the creation of a comprehensive forecast for 
the future and the development of measures for alternatives. 
It is important not only to the future objectives and future 
actions to formulate testable characteristics. This allows the 
planners to observe the long term development, assess the 
impact and adapt the measures as necessary. This cannot 
be achieved in the short term – our concept for climate 
protection provides measures beyond the year 2050.

The sustainability of a city  
depends on its ability to  

responsibly manage water,  
land, air and productivity.

Adams, Portland: The next big phase of Portland’s 
planning process is the Portland Plan, which should carry 
us on to 2035. Building on nearly four decades of planning, 
our new plan adds a critical element: a focus on the success 
of our people. The plan will help us to be more prosperous, 
educated, healthy and equitable – all components of a truly 
sustainable city. As well as integrated strategies and measures, 
the Portland Plan incorporates and advances the goals of our 
Climate Action Plan – an 80 per cent reduction from 1990 
levels by 2050 – and builds on the many accomplishments 
that have helped us reduce emissions by 26 per cent per 
person between 1990 and 2010.

Scholz, Hamburg: Today’s cities need to be as forward-
looking as possible in their planning, for the enormous rate of 
development makes it practically impossible for any mistakes 
that are made today to be corrected tomorrow. Today we are 
observing a return to the cities, especially to the city centres. 
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LED lighting installation in George St, Sydney, in front of 
Sydney Town Hall – the first citywide rollout of LED street 
lights in Australia.

Portland supports neighbourhood business districts that 
allow 700 entrepreneurs to provide affordable, creative 

food in underutilised spots across the city.
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This offers quality of life, great recreational opportunities, and 
excellent accessibility. But it also presents new challenges, not 
least in regard to urban and transport planning. 

The enormous rate of development 
makes it practically impossible for 
any mistakes that are made today  

to be corrected tomorrow.

Petro, Bogotá: A city should plan with a long-term 
perspective, understanding that short-term actions should 
produce lasting effects. In the case of Bogotá, development 
plans are for four-year periods, while city planning (Plan 
de Ordenamiento Territorial) is for 10 year periods. The 
Development Plan, Bogotá Humana, is based on: (1) a focus 
on climate change and the freeing up of water supply areas, 
(2) the reduction of segregation (implies rearranging the 
occupation of the city and relocating facilities and services), 
(3) the strengthening of public participation.

WHAT IS THE GREATEST 
CHALLENGE YOU HAVE COME 
ACROSS IN THE PLANNING AND 
IMPLEMENTATION OF YOUR 
SUSTAINABILITY PROJECTS?
Moore, Sydney: A number of State and Federal 
Governments’ regulatory barriers have posed a challenge 
to the implementation of our Sustainable Sydney 2030 
programme. For example, to provide low-carbon electricity 
to local city buildings requires a full energy supply licence, 
which is prohibitively expensive. Meanwhile the problem is 
postponed because Cogent already has an energy licence.

Conesa, Sant Cugat: As local administrations are 
close to people, providing direct services to citizens, we 
are committed to carry out necessary efforts to manage 
the city in an efficient, effective and sustainable way. The 
municipality is making a great effort to adapt to this new 
culture by providing the innovative tools for aligning the 
organisation to strategy.

Kahle, Marburg: We need strong support and wide 
participation of the population in order to achieve the goal. 
The difficulty is to appeal to as many people again and again, 
to motivate, to inspire participation in the development of 
ideas and their implementation. This means that along the 
way it needs committed goals, attractive measures, active 
employees in the administration, patience and great staying 
power, as well as a broad consensus across the political 
spectrum. Our proposed measures are ambitious – the 
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A collection of electric-cars at Marburg’s 
action day: “In town without my car”.
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Hamburg has focused on its greenery in its Green Capital year.
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difficulty now is to make known the stated objectives and 
the practical way forward.

Adams, Portland: Cities are large, complex institutions 
and they need structure and subdivisions to function 
efficiently. But we must constantly remind ourselves of 
our shared objectives and recognise the interdependencies 
among our many pieces. The greatest challenge is to take an 
integrated, holistic approach. When we work from integrated 
strategies, success in one area is designed to improve them 
all. For example, increasing graduation rates also benefits 
the economy – that stabilises our community and minimises 
disparities. Similarly, building sidewalks and bicycle lanes in 
underserved neighbourhoods provides better access to schools 
and local businesses and helps promote physical activity.

Scholz, Hamburg: The challenges faced by all major 
cities – and that includes Hamburg – are by and large 
very similar: climate, energy, modern mobility and quality 
of life. This includes intelligent urban development and 
green spaces, air and noise – that is, the very indicators the 
European Commission considered in applications for the 
title ‘European Green Capital’.

We must constantly  
remind ourselves of our shared 

objectives and recognise the 
interdependencies.

Petro, Bogotá: Undoubtedly, confronting the paradigms 
of constant growth both at the local and national levels, 
creating public awareness of the value of the ecological 
structure of the city and the region’s vulnerability to climate 
change, incorporating into public policy proposals the 
business community and other stakeholders, as well as the 
poor segregated communities, which have least access to the 
benefits of urban life.

PORTLAND HAS A PARTICULARLY 
EFFECTIVE URBAN PLANNING 
STRATEGY, WITH AN URBAN 
GROWTH BOUNDARY, AN URBAN 
RENEWAL AGENCY AND AN URBAN 
GREEN SPACES INSTITUTE. CAN YOU 
EXPLAIN HOW THESE INSTITUTIONS 
HAVE HELPED EFFECT SUSTAINABLE 
DEVELOPMENT IN PORTLAND?
Adams, Portland: Portland has worked hard to stay 
at the leading edge of urban innovation and sustainable 
development. We have a diverse set of businesses, 
institutions, and individuals that are committed to 
maintain and expand this role. As a city government, we 

strive to provide the basic ingredients for healthy, thriving 
neighborhoods, while allowing the space and flexibility 
for people to create their own communities. For example, 
Portland didn’t invent food carts, but we support walkable 
streets and neighbourhood business districts that allow 
700 entrepreneurs to provide affordable, creative food in 
underutilised spots across the city.

HOW HAS THE GREEN CAPITAL 
STATUS IMPACTED HAMBURG, AND 
WHAT ARE YOU MOST PROUD OF 
ABOUT THE EVENTS OF THE PAST 
YEAR?
Scholz, Hamburg: The record of our year as the 
European Green Capital shows that the citizens of 
Hamburg are committed to the environment and to their 
city. As part of the campaign entitled ‘My Tree – My City’, 
the city planted 2011 trees along its streets. The citizens of 
Hamburg also donated almost €300,000 (US$387,000) 
that made it possible to plant an additional 600 trees. 
We also laid the foundations for the energy turnaround 
in Hamburg – and we are extremely proud of this. We 
will be investing €1.6 billion (US$2 billion) in modern 
energy generation and use and thus turn Hamburg into the 
German city with the greatest capacity for storing energy 
from regenerative sources. 

RAISING THE GASOLINE TAX AND 
ENCOURAGING BICYCLE USE IS ONE 
OF BOGOTÁ’S KEY INITIATIVES. HOW 
DID YOU GO ABOUT THIS CHANGE?
Petro, Bogotá: At a first stage, the aim is to: (1) develop 
an integrated public transport system to facilitate mobility 
and discourage private car use; (2) reduce as much as 
possible the use of fossil fuels in order to provide more 
breathable air that encourages walking and the use of 
bicycles; (3) put in place congestion fees with internal tolls 
in some areas; (4) design new urban developments in such a 
way as to make the distances of travel by private car similar 
to those by public transport.
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Bogota has focused on upgrading its public transport.
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WHAT DOES THE FUTURE 
HOLD WITH RESPECT TO YOUR 
SUSTAINABILITY INITIATIVES?
Moore, Sydney: Later in 2012 we will release our 
Renewable Energy Master Plan which will detail the resources 
both inside the city boundaries and outside, up to radius of 
250 km. This will include solar, wind and renewable gases 
from waste which could be used in Sydney’s trigeneration 
network. The City has set a target to produce 30 per cent of 
its electricity requirements from renewable sources by 2030 
– and we’re well on our way to meeting this challenge.

In the future we expect more 
intelligent technologies for energy 

saving, production and use.

Conesa, Sant Cugat: The most important issue for a 
sustainable city is to be able to generate innovative solutions 
to enhance the overall quality of life and also to promote 
development. Today, Sant Cugat’s population growth has 
stabilised, municipality incomes have decreased and citizens 
are very demanding and environmentally concerned. Sant 
Cugat has to face big challenges: to manage this mature city 
and to drive it towards a more efficient and sustainable model. 

The city government aims to boost initiatives that balance 
social, economical and environmental impacts, based on the 
idea of a flexible, transparent and accountable governance 
structure. 

Kahle, Marburg: Marburg will generate local, 
environmentally friendly energy. This means an increased 
importance for local action and citizen participation. In the 
future we expect more intelligent technologies for energy 
saving, production and use.
 
The example of mobility shows that we have to look far into 
the future. It is clear now that cars with gasoline or diesel 
engines belong in the past. This is an opportunity for the 
development of public transport, but certainly there will 
be new forms of individual mobility. The main expectation 
is that there will be an exciting breakthrough in electricity 
storage and use.

Adams, Portland: Portland wasn’t always considered a green 
city, but thanks to great planning and strategic investments we 
are now recognised as one of the most sustainable cities in the 
world, and a living laboratory for innovation and creativity. 
Many of our companies are exporting their best ideas and 
products to other cities aspiring to be green. By taking an 
integrated approach, Portland will continue to make strides to 
be a green and truly sustainable city. �
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SPECIAL FEATURE: ANYWAY SOLUTIONS

Th e need for sustainable housing and Rural Transport 
Infrastructure (RTI) solutions is enormous, but there is 
growing recognition of the fact that simply delivering a series 
of concrete boxes to an impoverished rural community and 
moving on, does little to facilitate real development. It fosters 
a continuous, inescapable circle of poverty which necessitates 
fresh assistance on a cyclical basis. For truly sustainable 
development, there must be an investment of labour, faith 
and hope by the people themselves. Earth building off ers 
durable structures using mainly local materials, while 
leaving a small environmental footprint. Importantly, the 
benefi ciaries actively participate in designing, manufacturing 
and building their own homes and community buildings. 

AnyWay Solid Environmental Solutions is a world leader 
in soil stabilisation for infrastructure and housing projects. 
Th rough experience, the company has developed plans that 
marry the technological advantages of its products with the 
needs of sustainable development. AnyWay’s vision is to 
provide men and women with the opportunity to play an 
active role in the development of their own communities, 
off ering them appropriate technology, skills and training 
to empower them to build brighter, sustainable futures for 
themselves and their families. As Zeevik Halber, CEO of 
AnyWay, notes: “We see this as essential to the sustainability 
aspect of the programme. Th e local citizens improve their 
own living environment by constructing more cost-eff ective 
and technologically suitable houses, roads, community 
centres and schools, using the earth they live on and their 
own labour as the primary materials.” 

Th e small and medium enterprises (SMEs) that are created 
by the community are a key to sustainable development, 
ensuring the continued availability of suitable housing, 
infrastructure and roads. In turn, these facilities permit 

year-round accessibility to education, medical services and 
regional markets. AnyWay delivers the technology and 
training for the construction of housing with stabilised 
compressed earth blocks (SCEBs) and roads that aff ord basic 
access. AnyWay’s soil stabilisation products are designed to 
ensure minimal impact on the environment by stabilising a 
broad range of natural soils, allowing for the construction of 
more cost-eff ective soil blocks and pavement layers. 

In the plans developed by AnyWay, sustainable development 
is based on a foundation of four key components: facilitating 
the creation of SMEs, which enable partnerships and 
particularly women to take the lead in development; 
transferring technology and information, including proven 
labour-intensive practices. Th ese are used for infrastructure 
and home building initially, and later for local training 
centres, facilitating the implementation of the acquired 
skills by SMEs. In this way access is built for the residents to 
infrastructure and development services such as education 
and healthcare, and protection and preservation of the 
natural environment as a fundamental priority to be 
addressed in a sustainable development plan.

Zeevik Halber summarises: “As we have witnessed, when the 
opportunity to acquire practical, necessary skills is presented, 
and the citizens see the tangible, immediate improvements 
they can bring to the daily life of their own families using the 
earth around them and their own labour, there is no limit to 
the eff orts men and women will invest.”

www.anywaysolutions.com 

PARTICIPATION 
IS SUSTAINABILITY 

AnyWay Solid Environmental Solutions

Email: info@anywaysolutions.com

Training course middle east RCDP project South Africa

Anyway Solutions_v1.indd   2 23/05/2012   09:37:43
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By Dr Joan Clos, Executive Director, UN-Habitat 

The demographic and economic shifts of the last 
two decades have transformed cities and urban 
centres into the dominant human habitats. Cities 
have a disproportionately large effect on climate 
change, contributing as much as 70 per cent to global 
greenhouse gas emissions, while occupying as little 
as 2 per cent of the land, according to UN-Habitat’s 
latest Global Report on Human Settlements, Cities 
and Climate Change. As a result, the way our cities 
develop has a critical bearing on the success or failure 
of sustainable development. The cities of the world’s 
emerging economies are becoming the drivers of the 
global economy while the planet’s resources are rapidly 
being depleted. Without effective urban planning 
this can result in urban sprawl, the degradation of 
the environment and the proliferation of slums. We 
must urgently find a way to achieve economically and 
socially equitable growth without further cost to the 
environment or increase in urban inequality. 

Over the course of the United Nations Rio+20 Summit, 
we shall hear a great deal of discussion about the way 
forward on sustainable development. It is more critical than 
ever that United Nations member states and agencies put 
sustainable urbanisation at the heart of these discussions. 

When managed poorly, urbanisation can be detrimental to 
sustainable development. However, when urban planning is 
efficiently implemented, cities can contribute positively to 
reducing per capita greenhouse gas emissions and improving 
the standard of living for all citizens. 

‘GREEN’ CITIES?
The current design of many cities is based primarily on a 
20th-century model with a focus on zoning areas for specific 
and exclusive land use. However, this model results in 
sprawl, segregation and congestion, with many cities actually 
experiencing negative economies of aggregation, suffering 
from the problems without realising any of the benefits.

Many cities now find themselves 
locked into an unsustainable  

model of urbanisation.

The disadvantage of the traditional model is that it creates 
a heavy demand on workforce mobility, with large numbers 
of people needing to travel great distances each day. In the 
absence of adequate public transport provision, this need 
is naturally addressed by an increase in private automobile 
use. This was not a problem for developed countries in the 
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A new paradigm for urban 
planning

Favelha Rocinha, an overcrowded slum area within view of Rio’s gleaming high-rises, Brazil.
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boom time of cheap oil prices; it is more of a challenge 
now that oil prices are consistently higher than US$100 
per barrel and assumed to be increasing over time. As a 
result, many cities now find themselves locked into an 
unsustainable model of urbanisation characterised by motor 
car dependence, segmented urban form, segregated land use 
and predominantly private interests.

Cities developed in this mode can appear to have a great 
deal of trees and vegetation, and properties with large 
grounds. However, more greenery does not in itself make 
a city green, especially if the provision of such green space 
means that the residents have to consume more fossil fuels to 
travel around their sprawling city. 

In some cities, transport  
can cost the poor as much as  

30 per cent of their wages.

In addition, with this kind of urban planning, as prices 
in more desirable residential areas grow, fewer options 
become available for affordable housing; and lower-income 
workers are forced to move out of the city. According to 
UN-Habitat, in some cities, transport can cost the poor 
as much as 30 per cent of their wages. This is when slums 
start to appear to fulfil the need for affordable and accessible 
housing on land that is close to employment opportunities. 
However, these areas are characterised by poor provision of 
basic services, inadequate construction standards, crowded 
conditions and a lack of security of tenure for the residents.

GOOD DENSITY VERSUS BAD DENSITY
Slums and informal settlements are assumed to be very high 
in density, with no planning of buildings and not much 
area allocated to public spaces or streets. In the Kibera slum 
in Nairobi, as little as 3 per cent of the land is taken up by 

streets, compared with Manhattan, New York, where streets 
account for around 36 per cent of the land. On the other 
hand, Kibera’s density is roughly 16,000 people per acre 
compared with 56,000 in Manhattan. Manhattan’s density is 
more than three and a half times as great as Kibera’s, yet its 
standard of living is much higher.

We often think of density as something to be avoided, 
and yet the majority of greenhouse gas emissions in a 
city are produced by transport, energy production and 
construction, all of which are more expensive, harder to 
deliver and more environmentally damaging in less compact 
cities. Overcrowding needs to be avoided, but with proper 
planning and service provision, density can work to the 
advantage of a city and its residents.

For too long cities have been seen in a negative light as 
centres of high crime and poverty, with many countries, 
especially in sub-Saharan Africa, even adopting specific 
policies aimed at halting or reversing rural to urban 
migration in past decades. Not only is this unrealistic but 
it is undesirable. Cities present unique opportunities for 
poverty eradication and achievement of the Millennium 
Development Goals if planned appropriately. Cities account 
for as much as 80 per cent of a country’s Gross Domestic 
Product (GDP), offering employment and opportunities for 
economic growth. To date, no country has achieved high 
standards of living without urbanisation.

PLANNING FOR THE URBAN FUTURE
The key to harnessing the beneficial opportunities of cities 
lies in planning. The role of city planners and authorities 
is to provide the infrastructure that enables and facilitates 
business. 

Urban planning should be done in a realistic manner, 
based on the projected number of people that will need 
housing and services in coming years. Planning can be done 
in phases, with emphasis initially on reassigning rural land 
for urban use and allocating between 20 and 30 per cent of 
land to streets. 
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On the left is Karial slum, in contrast to structured housing units to the right in Dhaka, Bangladesh.
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Most importantly, planners need to re-embrace the mixed-
use city. Cities and their component neighbourhoods need 
to be compact, integrated and connected. Compact cities 
minimise transport and service costs, reducing the cost of 
production and encouraging private investment. Sustainable 
urban development requires a shift away from the mono-
functional city of low density and long distances, which is 
poorly connected, socially divided and economically inefficient. 

A smart efficient city is  
more likely to attract  
private investment.

In addition, compact cities are better able to provide 
affordable housing for lower income workers, helping to 
avoid the emergence and proliferation of slums. Good urban 
planning and design should establish minimum densities, 
optimised street connectivity and social mix with a variety of 
housing prices within an area. 

In order to do this successfully, spatial planning should 
be done at national, regional and local levels to ensure 
a comprehensive approach that takes into account each 
city’s needs but at the same time looks at the overall 
country’s assets and progress. Greater emphasis should be 
placed on local authorities and planners to enable them 
to implement city plans that are relevant to their citizens 
while also feeding into the country’s socioeconomic 
growth. National Urban Policies are important 
instruments to achieve balanced territorial development 
and to take advantage of the benefits of urbanisation  
while avoiding negative externalities.

URBAN OPPORTUNITIES
The good news is that in many developing countries where 
urbanisation is greatest there is a distinct opportunity to 
harness the growth of cities for positive socio-economic 
development. Compact cities, with well designed 
services and infrastructure, reduce the transaction costs 
of production and take advantage of the economies of 
agglomeration. Housing and transport are more affordable 
and the impact on the environment, in terms of energy use 
and greenhouse gas emissions per capita, is reduced. A smart 
efficient city is more likely to attract private investment, 
further reducing the burden on state resources. 

UN-Habitat stands prepared to support member states 
and local government organisations in the lead up to Rio+20 
and beyond, to develop targets, indicators, policies, plans 
and strategies related to sustainable cities, in collaboration 
with other UN agencies. The proposed Sustainable 
Development Goals and the Habitat III Conference 
scheduled for 2016 would provide concrete mechanisms 
to strengthen co-operation, partnership arrangements and 
other implementation tools which will help implement the 
sustainable urbanisation agenda. �

Transport in Shanghai, China.

THE THREE PILLARS IN PLANNED 
URBANISATION
When it takes place in a planned and sustainable manner, 
urbanisation can provide one of the key unifying forces 
to integrate the three pillars of sustainable development – 
economic, environmental and social. Efforts to reduce our 
environmental footprint should not be seen in contradiction to 
policies for job creation or improvement in standards of living 
but, on the contrary, are more achievable when addressed in 
tandem. Prioritising sustainable urbanisation can also help to 
streamline policies on service provision, further lowering the 
cost of implementation and encouraging public-private sector 
partnerships. It is vital that this emerging opportunity be 
recognised and endorsed at Rio+20.

Dr Joan Clos is Executive Director of UN-Habitat. Before taking 
office in 2010 he served two terms as Mayor of Barcelona, during 
which time he was widely credited with inspiring far-reaching 
investment programmes, such as Barcelona@22. He has also served 
as President of Metropolis, the international network of cities, 
President of the World Association of Cities and Local Authorities 
(WACLAC), and Chairman of the United Nations Advisory Committee 
of Local Authorities (UNACLA). 

UN-Habitat is the United Nations Programme for Human Settlements 
tasked with promoting the sustainable development of cities and 
towns through comprehensive urban planning.

UN-Habitat, PO Box 30030, GPO, Nairobi, 00100, Kenya 
Tel: +254 20 762 1234 | Fax: +254 20 762 4266
Email: infohabitat@unhabitat.org 
Website: www.unhabitat.org
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By Konrad Otto-Zimmermann, Secretary General, and 
Anke Stoffregen, Communications Manager, ICLEI – 
Local Governments for Sustainability

Rio+20 provides the rare opportunity to address 
sustainable development issues in a unique global setting. 
Cities and local governments are key players in a world 
that is marked by urbanisation. We need to make sure we 
harness their power and engage them in policy-making 
and governance, to reap the benefits of local action for 
global development. In order to address the complex and 
interconnected challenges of sustainable development, a 
new governance framework must enable all actors to join 
forces to create the future we want. 

In global policy we often look to international 
organisations and national governments to take the lead. 
However, with climate negotiations stalling, new leadership 
patterns to further global policy are emerging. Civil society 
and increasingly the business sector are evolving into drivers 
of change; it is, however, cities that have made a real mark 
in the preparations for Rio+20. We are facing a global 
challenge which needs to be tackled on a global scale. The 
solutions, however, need to take into account regional and 
local circumstances and engage local communities in the 
implementation to be most effective and efficient.

LIVING IN AN URBAN WORLD
As the trend towards urbanisation continues, increasing 
attention is being paid to the local level. Due to the 
geographical concentration of people, infrastructure, 
investment, capital, knowledge and technology, cities are 
able to do more with less. Densely populated urban areas 
offer economies of scale and can be highly efficient. Urban 
centres are attractive because of the opportunities they offer, 
and these are growing every day. Over the next 40 years four 
billion people will need urban housing, as another three 
billion people join urban ranks. The two-thirds of humanity 
that will live in cities by 2050 will need to be cared for. They 
need jobs, food, housing, transport, sanitation and social 
services. This poses a huge challenge for public policy and 
decision-makers at all levels. 

GLOBAL RECOGNITION 
The involvement of major groups has clearly furthered the 
engagement of civil society and contributed to the debates 
at various UN platforms by bringing relevant voices and 
actors to the table. Nonetheless, the current structure has 
its limitations. Local governments are in charge of certain 
aspects of governing a defined territory and population. 
They are distinctly different from other major groups, as they 
are not ‘non-governmental’. They have the authority to affect 
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Construction in Delhi, India. Urban areas will need millions of new homes in the coming decades.
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infrastructure, building and local development decisions in 
order to meet global goals. Local governments are the level 
of government closest to the people and local issues, and 
they are the implementing agents of local action. 

Cumulatively, local governments can make a relevant 
impact on global environmental matters. The combined 
expertise and viewpoint of local governments should, 
therefore, be better linked to global environmental  
policy-making.

Local governments are the  
level of government closest to  

the people and local issues.

With regard to a further involvement of local and sub-
national governments in global policy-making, in the 
climate arena the UNFCCC COP 16 in 2010 adopted, for 
the first time, the term ‘governmental stakeholders’ when 
referring to local and sub-national governments as opposed 
to non-governmental stakeholders, including NGOs, civil 
society, business and others. This recognises the unique 
nature, role and status of sub-national governments in global 
UN settings. In the area of biodiversity, the CBD COP 10 
in 2010, for example, has adopted the 2011-2020 CBD 
Plan of Action on Cities, Local Authorities and Biodiversity, 
involving the local and regional level in a very concrete way.

While it was a great step forward for local governments to 
be officially recognised as governmental stakeholders in the 
UN climate negotiations, the next step has to be a coherent 
follow-through to reflect the acknowledgement in a truly 
global environmental governance framework.

HARNESSING THE STRENGTH OF 
LOCAL GOVERNMENTS
The UN Secretary General, Ban Ki-moon, pointed out at 
a recent meeting during the last preparations for Rio, that 
“our struggle for global sustainability will be won or lost in 
cities,” and that “sustainable cities are crucial to our future 
well-being”.

If a group of significant actors such as cities and local 
governments make a powerful contribution towards a global 
goal, it would suggest that including them in a significant 
way in a participatory governance framework can be an 
enormous advantage for all involved.

Local governments are executing decisions about 
sustainable development locally every day, and they will 
continue to implement solutions even without a much 
needed global framework that involves and appropriately 
supports them. If energy shortages occur in a city, if a city 
is shaken by social uprising on housing conditions, or if a 
flood hits a town, the mayor may not be able to wait until 
Rio+20 has sorted out how to engage local governments in 

the decision-making process. The local reality can be very 
different from the global reality.

To fully harness the power of local action, cities require a 
more inclusive and enabling policy framework. Only if they 
are appropriately involved in the decision-making process 
can their actions be most effective. A bottom-up process 
that truly allows for the needs of civil society, business 
and local governments to be reflected in the global policy-
making and governance framework, will provide a solid 
basis to deliver effective local actions that contribute to 
solving a global challenge.

So, how can the local level be engaged and empowered? 
What is currently called inter-‘national’ environmental 
governance would consequently become ‘global’. Indeed, 
international environmental governance falls short of the 
planet’s needs. Quite evidently nations have not yet been 
able to save the global climate or come up with coherent 
solutions to the development challenges we are facing. 
Nations working together in international settings cannot  
be considered to be the ultimate problem-solving 
model. What we obviously need is global environmental 
governance, and global must include more than just the 
entirety of national governmental actors. 

The global community should not miss the opportunity  
of building upon the power, potential and ambitions of  
local action. When local governments are being recognised 
as governmental stakeholders, engaged in global governance, 
and also empowered and supported as key actors, cities 
and urban areas can accelerate their performance. They will 
become highly effective catalysts in the battle for  
sustainable development.

GLOBAL ENVIRONMENTAL 
GOVERNANCE – WHERE NEXT?
Furthering the institutional framework for sustainable 
development is admittedly a real challenge, and it is vital 
that the framework we are creating is fit for the future we 
want. This means that we may have to think innovatively 
and creatively. The debate around new frameworks is often 

CITIES ARE THE NEW LEADERS
Rather than wait for a top-down climate or sustainable 
development regime, cities have emerged as the new leaders on 
climate change and sustainability. The Earth Summit in Rio in 
1992 of course achieved some vital and historic gains, including 
Agenda 21 as an action plan supporting sustainable development 
through engagement of all levels of government. Cities have lived 
up to the challenge, and have even exceeded the commitment, 
action and implementation level of national governments. 
This power needs to be better harnessed at Rio+20. This can 
be achieved if local governments are fully engaged not only as 
implementers, but also as joint designers of a policy framework 
that lets them do their job well.
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dominated by a desire to reform. However, reform is not 
always linked to what we need to achieve; too often, it is 
concerned with changing what is already there. To enable 
a global environment to which all can contribute, and all 
the commitment and power of all actors can be brought 
together, it might be worth approaching things differently. 
Rather than reforming UN agencies and conventions, and 
starting from the point of destination, let us all raise our 
gaze and look ahead at what our strategic goals needs to be. 
A policy-making and governance system that is evolved and 
even re-created on the basis of what it needs to facilitate will 
leverage far more opportunities than a system that is based 
on an attempt to reform what is already there.

So let us look at global environmental governance 
involving national governments, sub-national and local 
governments, business and civil society stakeholders. 
Would we start by revising the UN Charter, adding a 
Local Government Chamber to the UN General Assembly, 
and adding a new constituency to the UN? There are 
already models for this. The Council of Europe, an inter-
governmental body, maintains the Congress of European 
Municipalities and Regions as a chamber. The European 
Union maintains a Committee of the Regions as a standing 
reference body. This approach might enable us to think 
‘outside the box’ of the current international policy-making 
framework, and get our ideas kick-started as to what kind of 
system we need to build to achieve the future we want.

It is vital that the framework  
we are creating is fit for  

the future we want.

The global society 2.0, however, may suggest a new way 
of approaching societal and institutional reform. One could 
introduce elements of multi-stakeholder governance in 
fields where this is key to success, introduce simple solutions 
first and gain experience, while learning how to improve 
and weave new structures into the world’s environmental 
governance system, thread by thread.

A concrete proposal for a first step towards creating 
an inclusive, effective global environmental governance 
framework could be to create chambers, congresses or 
committees (the choice of the name is secondary) for 
local governments, and possibly also for business and 
other stakeholders as elements of a global environmental 
governance regime. 

Formalising the role of local governments, civil society and 
the business sector might to a certain degree challenge the 
current focus on national decision-making within the UN 
context. Rio+20 and national governments would be well 
advised to seize what could be a unique opportunity to speed 
up effective global environmental action. To achieve global 

goals, national governments and the UN have a world of 
knowledge, commitment and even concrete actions to draw 
on. This is not to say that national governments do not have 
their role to play, they have to create the policy framework 
within which local governments can really function. 
Creating the right synergies is vital to be able to scale up our 
ambitions and accelerate actions, and could even strengthen 
national governments as enablers and co-ordinators that will 
be applauded for the opportunities they are creating jointly 
with and for other actors. Everyone will be strengthened and 
benefit from this approach. Joining forces, in an inclusive 
global framework for environmental governance framework, 
is what has the power to deliver the future we want. �
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By Jane Henley, Chief Executive Officer, World Green 
Building Council

Creating productive urban environments that are also 
liveable and sustainable is the world’s great challenge. 
If the forecasts for 2030 come true, the world will no 
longer be a global village but a global city. Urban areas 
will be powerhouses of productivity and economic 
activity, accounting for the majority of human endeavour 
and GDP growth. They must be planned at the district 
scale with demanding performance measurements and 
benchmarks, so that the profitable and sustainable places 
are also satisfying places to be.

Around the world, the green building movement has 
taken a building-by-building approach to sustainability. 
The green building council (GBC) model was established to 
encourage all sectors of the industry – developers, financiers, 
designers, product manufacturers, builders and contractors 
– to work alongside government to improve the social, 
economic and environmental performance of our buildings. 
This model has been highly successful, and today 90 GBCs 
are operating globally. 

GBCs have established a common language for green 
building, grown capacity through peer-to-peer education, 
shared practical experience through case studies, and 
advocated the importance of green building to governments.

While important, the buildings within our cities and 
communities are only one part of the sustainability equation. 
Many GBCs are recognising the importance of the spaces 
around the buildings – the parks and playgrounds, kitchen 
gardens and bicycle networks, distributed energy generation 
and precinct-wide water saving systems, and streets built for 
people, not cars. 

Many GBCs are recognising  
the importance of the spaces  

around the buildings.

How we green our neighbourhoods, our districts and our 
cities has become the next great challenge – and leveraging 
the lessons learnt from greening our buildings is crucial.

TURNING ASPIRATIONS INTO ACTIONS
From BedZED in the UK to Malmö in Sweden, and 
from Freiburg in Germany to Greensburg, Kansas, ‘grey’ 
neighbourhoods are turning ‘green’ as communities embrace 
‘ecodistricts’ and neighbourhood-scale sustainability. 
These ecodistricts recognise that enhanced environmental 
performance not only delivers financial dividends, but also 
improves health, well-being and quality of life. 
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The ecodistrict model places the pedestrian front-and-centre 
of design and planning considerations, while the car is relegated 
to the fringes. By bringing communities within walking or 
cycling distance of their daily needs, social interaction is 
encouraged, while energy usage is minimised, together with 
consequent greenhouse gas emissions. Connection with nature 
is emphasised through access to parks and food gardens, while 
the well-being of community members is enhanced through 
local employment and education opportunities, community 
engagement and local amenities.

Measures include a residential  
car-pooling programme, the 

provision of bicycle racks  
and showers.

While governments, planning authorities, developers 
and the community have recognised the value of such 
sustainable development, turning aspirations into actions is 
complex. Recognising the need for frameworks and guidance 
on sustainable communities, a number of rating tools for 
communities have been developed, including the US Green 

Building Council’s LEED for Neighborhood Development, 
the UK’s BREEAM Communities and Australia’s Green Star 
– Communities.

These rating tools have been designed to provide clear and 
consistent guidance on what constitutes a green or sustainable 
community, and can support local governments with a 
framework for policy, planning and approval of projects, and 
ultimately greater sustainable development outcomes.

GREENING THE DOCKSIDE
The US Green Building Council’s LEED for Neighborhood 
Development (LEED-ND) rating tool rewards new projects 
that minimise urban sprawl, protect fragile ecosystems and 
encourage alternative modes of transport. Alongside these 
environmental issues, LEED-ND emphasises the creation of 
compact, walkable, vibrant, mixed-use neighbourhoods with 
good connections to nearby communities. 

Dockside Green in Victoria, Canada, is working towards 
a Platinum rating under LEED-ND. This large-scale project 
incorporates a variety of iconic green technologies such as 
wind turbines, green roofs and solar power. The residential 
developments include energy-saving appliances, heat recovery 
ventilators, and double-glazed windows. A centralised 
biomass gasification plant converts waste wood, such as tree 
clippings, into gas that provides hot water and heat, and 
which enables Dockside Green to be carbon neutral. 

Dockside Green encourages alternative methods of 
transport to reduce the impact of car ownership and use. 
Some of these measures include a residential car-pooling 
programme, the provision of bicycle racks and showers for 
those commuting to the development’s commercial areas, and 
the connection of the development to a regional cycling trail.

Green Star – Communities  
rewards projects that include  
a range of healthy and active  

living strategies.

While Dockside Green’s high-tech eco-features are 
impressive, people are just as attracted to the open spaces and 
community facilities available at their doorsteps. Rooftop 
and hanging gardens, waterfront walkways, large balconies, 
extensive green spaces and an abundance of trees reinforce 
just why sustainability and liveability go hand-in-hand.

HEALTHY, ACTIVE LIVING
On the other side of the world, the Green Building 
Council of Australia is getting set to launch the Green 
Star – Communities rating tool in mid-2012, addressing 
environmental, economic and social sustainability. For 
instance, Green Star – Communities rewards projects that 
include a range of healthy and active living strategies, such as ©
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Council House 2, a six Green Star certified office building for 
ecologically sustainable design in Melbourne.
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green space and playgrounds, communal food gardens and 
a range of amenities within walking or cycling distance of 
residential dwellings. 

A growing body of evidence suggests that neighbourhoods 
which encourage physical exercise and offer contact with 
nature reserves and parks have a range of both physical and 
mental health benefits. People who live a greater distance from 
publicly accessible green spaces, and who have less access to 
private or shared gardens, have been found to be more likely to 
be overweight or obese, and experience higher levels of stress. 

Good planning and design from 
the earliest stages of district 

development is essential.

In Sydney, the Barangaroo development is aiming to be the 
first precinct of its size in the world to be climate positive. 
Barangaroo will generate more energy than it consumes, 
recycle and export more water than it uses, and reduce and 
recycle more waste than it generates. The green initiatives 
include a chilled water and harbour cooling system, solar 
renewable energy generated onsite, an offsite solar farm large 
enough to power 5,000 homes and green travel options. 

While these initiatives will address a range of 
environmental concerns, the Barangaroo Delivery Authority, 
which has sponsored the development of the Green 

Star – Communities rating tool, is also concerned with 
social sustainability. The A$6 billion project incorporates 
affordable housing and local employment opportunities with 
a view to ensuring the long-term sustainability of the region. 
More than 50 per cent of Barangaroo will be dedicated 
public space, including a 2.2 kilometre foreshore walk. 

A WIDE-ANGLE LENS
Good planning and design from the earliest stages of 
district development is essential. Once the infrastructure 
and amenities have been installed, they can remain in place 
for hundreds of years, with few opportunities available to 
address any design flaws. 

Planning and assessing sustainability at the district scale 
demands performance measurements and benchmarks. 
Frameworks such as LEED-ND and Green Star – 
Communities can provide a framework for action, and a 
set of benchmarks for the ongoing design and delivery of 
ecodistricts.

At the same time, a compelling vision and early 
engagement with the local community is vital. A true 
ecodistrict is populated with a community committed to 
reducing waste, energy, water and dependence on motor 
vehicles. All the best technology in the world will not deliver 
the results if people refuse to get out of their cars and turn 
off their lights! 

Certainly, creating a vibrant, liveable, resilient and 
productive ecodistrict requires a long-term commitment. 
It requires governments, developers and residents to view 
their community through a wide-angle lens that captures 
economic, social and environmental sustainability. From the 
projects already on the ground, we know it can be achieved. 
From our experience with green building, we know it can be 
scaled up. Now is the time to embrace the possibilities. �
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Economics & Commerce Building, University of Melbourne, 
the largest building in Australia with Australian Green 
Building Council’s Education Pilot 5 Star rating.

Jane Henley is the Chief Executive Officer of the World 
Green Building Council, a role she assumed in February 2010. 
Jane is committed to driving market transformation that is 
underpinned by sound economic practices that simultaneously 
deliver financial, social and environmental benefits. 

The World Green Building Council (WorldGBC) is a 
coalition of more than 90 national green building councils, 
making it the largest international organisation influencing 
the green building marketplace. The WorldGBC’s mission is 
to facilitate the global transformation of the building industry 
towards sustainability through market driven mechanisms. 

World Green Building Council 
5 Shoreham Drive, Downsview, Ontario M3N 1S4, Canada 
Tel (mobile): +64 2140 0612 
Email: jhenley@worldgbc.org
Website and contact form: www.worldgbc.org



PLANNING, GOVERNANCE AND EFFECTIVE URBAN MANAGEMENT

www.sustainablecities2012.com 27

By Drs. Eveline Jonkhoff and Ir. Wendy van 
Eijnatten, Sustainability Co-ordination Team, 
City of Amsterdam

The Amsterdam Sustainability Index (ASIndex) offers an 
insight into the level of sustainable development within 
the city. This index is closely linked to the Amsterdam 
Sustainability Programme ‘Amsterdam Definitely 
Sustainable 2011-2014’. Ten indicators form the 
backbone of the ASIndex: two general indicators related 
to CO2 emissions and air quality, and eight indicators 
related to the most important projects of the four pillars 
of the Sustainability Programme.

The City of Amsterdam’s four-year comprehensive 
programme focuses on four thematic pillars with the 
following objectives:

Climate and energy. Through energy savings, locally 
produced sustainable energy and efficient use of fossil fuels, 
the CO2 emissions within the city are reduced.
  Mobility and air quality. Amsterdam will be an accessible 
city on condition that our transport system is sustainable.
  Sustainable innovative economy. (Inter)national 
companies choose our city because doing sustainable 
business in Amsterdam is worthwhile.

  Materials and consumers. Amsterdam is a liveable city 
where citizens and companies use raw materials in an 
effective way, live and act in a sustainable way and where the 
municipal organisation itself demonstrates this approach.

The Sustainability Programme takes a short as well as a 
long-term view and focuses on ‘doing more with less’, not 

only in a financial sense but also in the use of raw materials 
and other scarce resources. Cohesion and concerted action in 
pursuit of quality lead to a reduction in costs – certainly in 
the longer term – as well as an improved living environment.

MONITORING AND REPORTING
Linking expenditure to performance and achievements is 
inescapable and necessary – certainly in these economic 
times. Reports and monitoring provide us with the 
possibility of measuring, tracking and improving 
performance – and making sure that the deployment of 
finance and capacity is truly effective.  

Concomitant to reporting is planning. In 2011 
sustainability was incorporated in the municipal financial 
plan. The ASIndex was developed in 2011 to further 
strengthen insight into the progress being made in the 
sustainable development of the city. For the first time 
the 2011 Annual Report will combine monitoring of the 
sustainable development of the city with the monitoring of 
the sustainability of the municipal organisation itself.

For the ‘Climate and Energy’ and ‘Sustainable Mobility 
and Air Quality’ pillars, the indicators are primarily 
quantitative in nature. For the ‘Sustainable, Innovative 
Economy’ and ‘Materials and Consumers’ pillars, some 
of the indicators and the associated results are of a more 
qualitative nature. This is determined by the development 
phase of these fields. Table 1 shows the indicators used.

In our ever-changing reality flexibility is imperative if the 
index is to be used in the long term. New developments and 
perceptions demand that indicators can be interchanged or 
fine-tuned. Future projects may require a different set of 
indicators and monitoring itself can lead to an adjustment in 
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Sustainability Index

An electric vehicle charging point in Amsterdam.
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approach and ambition. Objective validation of any changes 
is required to maintain a robust index and this is built into 
our approach. The general indicators provide the index with 
a strong foundation for continuity. 

All indicators are translated into an index value in such 
a way that a decreasing value shows the desired progress. 
All indicators are equally weighted, making up 10 per 
cent of the total each. Table 2 shows the base values for 
2010. Since this was the reference year, each value was 
indexed at 100. The total index figure represents the level 
of sustainable development within the city. The index value 
will be published in the Amsterdam Annual Report, starting 
with 2011. Preliminary results show a downward trend – 
Amsterdam is becoming more sustainable.

Benchmarking can inspire and stimulate improvement 
between cities. International standardisation of monitoring 
makes benchmarking possible in the future with cities 
approaching sustainability in a similar integrated fashion. �

TABLE 1: THE INDEX INDICATORS
Pillars Indicator Indicator specified Source

General indicators CO2 emissions per inhabitant  Annual CO2 emissions in tonnes of  Amsterdam Department for
CO2 per inhabitant Research and Statistics

 NOX emissions per inhabitant  Average concentration NO2 + average Amsterdam Health
concentration NO, data from ten  Department 
measuring stations

Climate and Energy Energy use (households) per  Annual energy use inhabitants in GJ Liander, grid company 
 inhabitant per inhabitant.
 Sustainable energy production per  Annual sustainable energy production Amsterdam Climate and 
 inhabitant (inverse) in GJ per inhabitant Energy Bureau
Sustainable Mobility  Bicycle share in modal split Percentage of bicycles in total Amsterdam Department of 
and Air Quality (inverse)  movements of bicycles + mopeds +  Transport and Infrastructure 

motorbikes + cars on the Singelgracht   
  Share clean trucks and lorries Percentage of trucks and lorries with  TNO, research institute 

(inverse)  Euro 4 or cleaner engine
Sustainable Innovative  Attractiveness of Amsterdam for  Ranking in European Cities Monitor Cushman & Wakefield 
Economy new companies (ECM)
 Energy use per added value  Use of electricity and natural gas in MJ  Liander, TNO and 

per euro added value. Amsterdam Department for 
 Research and Statistics

Materials and Amount of residual household  Residual waste from households in kg Amsterdam Waste and 
Consumers  waste per inhabitant per inhabitant Energy Company
 Liveability indicator (inverse) Value between 1 and 10 given by  Amsterdam Department for 
  inhabitants when asked: “How satisfied  Research and Statistics 
  are you with your own neighbourhood?” 

Drs. Eveline Jonkhoff is Senior Advisor, sustainable strategy.
Ir. Wendy van Eijnatten is Advisor, sustainability and 
environment. They are both part of the Sustainability Co-ordination 
Team of the City of Amsterdam.

City of Amsterdam, Weesperplein 8 
1018 XA Amsterdam 
Tel: +31 (0)20 255 1911 or +31 (0)6 2244 8370 
Fax: +31 (0)20 255 1551 
Email:  e.jonkhoff@dro.amsterdam.nl

w.vaneijnatten@dmb.amsterdam.nl
Website: www.amsterdam.nl/duurzaam

TABLE 2: THE INDEX RESULTS (BASELINE 
VALUES) FOR 2010 
 Indicators Values 
 General 
1 CO2 emissions per inhabitant (t) 6.57
2 NOX emissions per inhabitant (μg/m3) 64.5
 Climate and Energy 

3 Energy use (households) per inhabitant (GJ) 16.9
4  Sustainable energy production per inhabitant  

(inverse) (GJ) 2.66
 Sustainable Mobility and Air Quality 

5 Bicycle share in modal split (inverse) (%) 49
6 Share clean trucks and lorries (inverse) (%) 48
 Sustainable Innovative Economy 

7 Attractiveness of Amsterdam for new companies (ECM) 6
8 Energy use per added value (MJ/€) 8.05
 Materials and Consumers 

9 Amount of residual household waste per inhabitant (kg) 324
10 Liveability indicator (inverse) (x/10) 7.12
 ASIndex value 100

Note: each value is indexed at 100 for 2010, and is weighted at 10% of the total.
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By Michael V Marinello, a Director at C40 Cities 
Climate Leadership Group

Urban sustainability is arguably the defining concept of 
our time. Its possibilities and its urgency are at the top of 
the agenda for all manner of thinkers and practitioners. 
At the Rio+20 Conference on Sustainable Development, 
the organising theme is the future we want. The C40 
Cities Climate Leadership Group (C40) argues that this 
future is already here, now, taking shape in our rapidly 
growing global cities.

A KEY MILESTONE 
In 2011, C40 formed an aligned partnership with the 
Clinton Climate Initiative (CCI) Cities Program of the 
William J Clinton Foundation. The closer alliance between 
the two organisations positions this unique network of the 
world’s mega cities as a major force in combating global 
climate change. Cities are doing more than talking about 
the issues, they are taking action; and this action is well 
supported by a new set of initiatives, networks and services.

C40 operates on two key premises as an organisation and 
a global network of cities: 

Strong data underpins effective climate action planning 
and management, and as our Chair, New York Mayor 
Mike Bloomberg often says “If you can’t measure it, you 
can’t manage it.”
 Collaboration maximises both local and global impact. 

These principles guide every aspect of our work with cities. 

If you can’t measure it, 
you can’t manage it.

THE POWER OF DATA
Launched in June 2011, C40’s research efforts are already 
making an impact. Groundbreaking baseline research on the 
importance and impact that cities are having on climate change 
was released in 2011. Two reports, CDP Cities 2011: 
Global Report on C40 Cities, developed in partnership with the 

Tackling climate change 
through city collaboration

C40 Chair, Mayor Mike Bloomberg signs historic agreement with  
World Bank President Bob Zoellick at the 2011 C40 Mayors Summit in Sao Paulo.
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Carbon Disclosure Project, and Climate Action in Megacities: 
C40 Cities Baseline and Opportunities, developed in partnership 
with Arup, took the initial step of tackling measurement and 
transparency in addressing climate change in megacities. In 
2012, C40 and the Carbon Disclosure Project are releasing 
a follow-up study that expands their joint effort to include 
more cities, and new information on water use and risks. At 
the same time, ongoing collaboration with Arup is yielding 
analysis that will allow cities to make emissions reduction 
commitments with greater specificity and confidence.

These studies provide a measurement platform and a 
management tool, although the lack of a clear and consistent 
process for measuring greenhouse gas emissions remains 
a challenge. Indeed, wide variation between cities in 
measuring and reporting emissions has caused confusion 
and inaction on climate change. In May, 2012, the partners, 
working in collaboration with the World Resources Institute 
and the Joint Work Programme of the Cities Alliance 
between the World Bank Group, UN-HABITAT and 
UNEP, published the pilot version of the Global Protocol 
for Community-scale Greenhouse Gas Emissions – a landmark 
effort representing a significant step forward in harmonizing 
emissions measurement and reporting processes for cities 
of all sizes and geographies. A transparent, consistent and 
common approach provides cities with a much-needed tool 
for effective climate action planning and financing.

These research efforts certainly provide proof of action by 
cities, and offer tools for measurement and management. 
They also highlight significant and concrete opportunities to 
do more. For individual cities, the data help to set targets, 
evaluate actions and access resources. Reviewed across the 
network and in consultation with cities, they are even more 
powerful, helping to identify needs and priorities; and to 
connect cities with similar profiles and agendas.

Informed by research findings and our active outreach to 
cities, C40 focuses on seven initiative areas: Transportation, 
Energy, Solid Waste Management, Sustainable 
Communities, Measurement and Planning, Water Drainage 
& Infrastructure, and Sustainable Finance & Green Growth. 
The policies, programmes and projects that cities implement 
in these areas are critical: infrastructure investments made 
today have the potential to lock into place, for decades to 
come, innovative and intelligent patterns of construction, 
transport, land use, and energy generation and consumption. 

THE POWER OF COLLABORATION
C40’s second key premise is that city-to-city collaboration 
maximises both local and global impact in addressing 
climate change. The C40-Arup study showed collaboration 
works: the majority of climate actions have been 
implemented by C40 Cities since they began working 
together in 2005. Networks of cities are therefore the 
organising principle within each of our initiative areas. These 
action-oriented working groups bring together cities facing 
common challenges or pursuing common targets. 

A number of successful C40 networks already exist. The 
Latin America Hybrid & Electric Bus Test Program is a 
shining example, bringing together an initial group of four 
cities – Bogotá, Curitiba, Rio de Janeiro and São Paulo – to 
test bus technology performance in city-specific driving 
conditions and duty cycles; and, through the publication of 
results, establish the case for investment in hybrid and electric 
buses. Interim results recently published show promising 
findings that support the programme’s ultimate goal: 
catalysing the deployment of up to 9,000 buses across Latin 
American cities over the next five years, with permanent 
reduction of annual CO2 emissions by 475,000 tons.

For individual cities, the data  
help to set targets, evaluate  

actions and access resources.

Even more networks will be created in the future. 
Already in 2012 we have launched three new networks, the 
Sustainable Urban Development Network to be chaired 
by Melbourne, the Green Growth Network to be chaired 
by Copenhagen and the Sustainable Infrastructure Finance 
Network to be co-chaired by the Cities of Chicago and 
Basel. Here again, we expect to see results not only in terms 
of individual city action, but also collective impact. For 
example, cities joining the Sustainable Infrastructure Finance 
Network will seek to capitalise on each others’ experiences, 
expertise and resources to promote sustainable infrastructure 
locally, but also to work towards the development of finance 
solutions for common application.

PROFESSIONAL SUPPORT
To achieve these kinds of results, the C40 organisation 
provides professional support in various forms: 

Network management. C40 convenes networks of cities 
and facilitates exchange between them, connecting local 
government practitioners responsible for implementation 
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on the ground. The networks meet through face-to-face 
events, including workshops, and eventually ‘virtually’ 
through an intranet platform. 
Direct support. Through its initiative teams and strategic 
partnerships, C40 provides networks with technical 
assistance and analytical tools to advance projects on the 
ground. A regional staffing structure helps C40 respond to 
local priorities, as well as connect cities and activities across 
the global network.
 Research and communication. The data collected by 
our research team together with partners helps C40 and 
its cities identify opportunities, set priorities and measure 
progress. These efforts and corresponding achievements 
are communicated across the global network and beyond, 
helping to drive awareness, recognition – and momentum 
– of the leadership role cities play on climate action.

The success of the network  
depends on the actions being  
taken to combat the impacts  

of climate change.

In the final analysis, the success of the network depends 
on the actions being taken to combat the impacts of climate 
change. In 2012 the C40 city Bogotá has launched an 
innovative pilot project to spur the use of electric vehicles 
in its city centre taxi fleet. Mexico City is implementing a 

project to close the 927-acre Bordo Poniente landfill – one 
of the world’s largest – stemming the city’s major source 
of greenhouse gas (GHG) emissions through landfill gas 
capture, while creating renewable energy and local jobs. 
The City of Houston’s project to retrofit the city’s portfolio 
of 271 public buildings has spurred the Energy Efficiency 
Incentive Program and Green Office Challenge in the 
private sector. In Los Angeles, San Francisco and Melbourne, 
C40 and CCI have supported the creation of first-of-their-
kind programmes helping property owners finance energy 
efficiency retrofits and renewable energy projects in existing 
commercial buildings. 

At this critical moment, cities  
must work together, not only with 
each other but also increasingly 

with the private sector and higher 
levels of government.

In India, a project to retrofit the Inorbit Mall Malad, one 
of India’s largest indoor shopping malls, recently received a 
National Energy Conservation Award by India’s Ministry 
of Power and has helped to influence other businesses to 
undertake energy upgrades. 

Policies, programmes and projects like these make our 
cities more sustainable. At this critical moment, cities must 
work together, not only with each other but also increasingly 
with the private sector and higher levels of government. 
With its focus on our collective future, Rio+20 presents a 
historic opportunity for cities to lead the way. �

Michael V Marinello is a director at C40 Cities Climate Leadership 
Group and a special advisor at Bloomberg Philanthropies. In 
addition to managing C40 digital properties, Michael is managing 
editor of the C40 City Solutions blog, featured on National 
Geographic News Watch, and serves on the editorial advisory board 
of Cities Today  magazine.

Created by cities for cities, the C40 Cities Climate Leadership 

Group (C40), under the leadership of its Chair, New York City Mayor 
Michael R Bloomberg, advances the climate action agendas of the 
world’s megacities in order to achieve meaningful reductions of 
greenhouse gas emissions and climate risks; and these actions go 
hand in hand with the broader sustainability agenda being debated 
at Rio+20. 

Website: http://live.c40cities.org

Former US President Bill Clinton speaking at the 2011
C40 Cities Summit in Sao Paolo.
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By David Bragdon, Director of Long-Term Planning and 
Sustainability, New York City

In 2007, New York City launched PlaNYC, an ambitious 
agenda to create a greener, greater New York, even as the 
population grows to nine million people by 2030. Updated 
in 2011, PlaNYC contains 132 initiatives to improve the 
city’s physical infrastructure, environment, quality of 
life, and economy. These initiatives are transforming the 
city. From our NYC Green Infrastructure Plan, which is 
investing US$1.5 billion in green infrastructure to reshape 
how we manage storm water and protect our waterways, 
to our three-part Waste Reduction Plan, which will double 
the amount of City-managed waste diverted to landfills by 
December 2013, we are taking concrete actions to improve 
our city today and in the future. 

In New York City in the past year we have created or 
preserved over 15,700 units of affordable housing. We 
have passed the half-way point in our effort to plant a 
million trees through our MillionTreesNYC programme, 
and opened our 200th Schoolyard to Playground site, part 
of a programme to convert underutilised schoolyards into 
community playgrounds. This has helped to bring over 
240,000 additional New Yorkers within a 10-minute walk of 
a park, meaning that over 75 per cent of city residents now 
have convenient access to amenity space. 

We have also launched several efforts to harness public-
private partnerships to meet our goals. We released a Request 
for Proposals for solar and wind power facilities at Fresh 
Kills on Staten Island, which could result in up to 20 MW 
of renewable energy – more than doubling the city’s current 

renewable capacity. The City also launched an effort to 
build a state-of the-art facility to convert up to 450 tons per 
day of our waste to clean energy. Finally, we have launched 
NYC Clean Heat – a partnership between building owners, 
utilities, and the City – to accelerate property owners’ 
conversions to cleaner-burning heating fuels. 

ENERGY EFFICIENCY
PlaNYC established the goal of reducing citywide 
greenhouse gas (GHG) emissions to 30 per cent below 2005 
levels by 2030. Buildings are responsible for 75 per cent of 
our GHG emissions. As a result, increasing energy efficiency 
is critical if we are to achieve our carbon reduction goal. 
Launched on Earth Day 2009, our energy efficiency policies 
can be divided into four main areas:
  First, we are reforming the City’s codes and regulations 
to increase energy efficiency, including the creation of the 
City’s first Energy Code. 

Increasing energy efficiency  
is critical if we are to achieve  

our carbon reduction goal.

  Second, we have worked with the New York City Council 
to enact a set of policies to increase energy efficiency in 
large, existing buildings. 

  Third, we have used Federal stimulus funding to create the 
New York City Energy Efficiency Corporation (NYCEEC) to 
help finance energy efficiency upgrades in private buildings. 

New York City’s green 
ambitions
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  Finally, we are leading by example, and have launched a 
programme to reduce the City government’s energy use by 
30 per cent by 2017, using the City’s own assets to help 
transform the market. 

If fully realised, these efforts are estimated to result in a 15 
per cent reduction in GHG emissions by 2030. This would be 
the equivalent of making Baltimore, Denver or Washington 
DC carbon neutral.  

GREENER, GREATER BUILDINGS PLAN
The centerpiece of our endeavours is the most 
comprehensive package of legislation to reduce greenhouse 
gas emissions from existing government, commercial, and 
residential buildings – the Greener, Greater Buildings Plan 
(GGBP). The GGBP targets energy efficiency in existing 
buildings over 50,000 sq ft (4,645 sq metres). The plan, 
which was enacted in 2009, includes a new energy code for 
New York City; a requirement that large buildings annually 
benchmark their energy performance; that every ten years 
these buildings conduct an energy audit and perform 
retro-commissioning; and that by 2025, the lighting in 
the non-residential space be upgraded to meet code and 
large commercial tenants be provided with sub-meters. The 
GGBP is designed to ensure that information about energy 
is provided to decision-makers and that the most cost-
effective energy efficiency measures are pursued.

The GGBP is expected to reduce GHG emissions by 
almost 5 per cent – the single biggest step we can take to 
meet our PlaNYC goal of reducing citywide GHG emissions 
30 per cent by 2030, save energy customers US$750 million 
a year in energy costs, and create and support over 17,000 
jobs. By 2030, the GGBP is projected to generate over $7 
billion in net savings. 

Under the GGBP, buildings over 50,000 square feet are 
required to annually measure and report on their energy 
usage – a process called benchmarking. Benchmarking is a 
critical action to increase energy efficiency because it makes 
energy use in buildings transparent.

2011 was the first year buildings were required to go 
through this process in compliance with the GGBP. Over 2 
billion sq ft of private sector properties were benchmarked, 
which is four times the total amount of built space that 
exists in San Francisco or Boston. An additional 260 million 
sq ft of municipal properties were benchmarked, as detailed 
in a report released late last year. NYC now has the nation’s 
largest local database on energy consumption in buildings.

After just one year of the GGBP’s benchmarking 
requirement, we are seeing new jobs and growth in the 
energy efficiency field. Several new firms have opened in the 
city to help building owners comply with the benchmarking 
requirement, including Ecological, an energy and buildings 
consultant that added 400 new clients in New York City in 
the past 12 months, allowing them to move out of a City-
sponsored clean-energy business incubator. The economic 

benefits of the GGBP will grow as the audit and retro-
commissioning provisions of the plan kick in in 2013.

QUALITY OF LIFE IN THE FUTURE
We have made great strides in the past twelve months, but 
much more remains to be done. And the need to achieve our 
goals is as important today as it was five years ago. 

Benchmarking is a critical  
action to increase energy efficiency 

because it makes energy use in 
buildings transparent.

Population growth, if properly planned for, can be good 
for a city, bringing new jobs and ideas. But unplanned 
population growth can place further stresses on infrastructure 
and neighbourhoods. We use our infrastructure, which 
makes the city’s economy and quality of life possible, 
heavily – stretching some to capacity. Our commitment to 
maintaining and expanding the city’s physical infrastructure 
is a commitment to the fundamental bricks-and-mortar that 
our economy is built on. That is why investments such as the 
US$2.1 billion Water for the Future programme to upgrade 
the water supply aqueducts are so critical. Enhancing the 
city’s quality of life will also create economic opportunity, 
because talented employees and the companies they create 
can choose to be anywhere in the world. And climate change 
continues to be one of the greatest challenges we face, both 
in terms of our contributions to the causes of climate change 
and our readiness for its impacts.

Our long-term goals are ambitious but achievable. The 
actions we are taking today will enhance the quality of life for 
all New Yorkers and create a greener, greater New York for 
future generations. �

David Bragdon has been Director of Long-Term Planning and 
Sustainability for New York City since September 2010. He is a 
politician in the US state of Oregon and staff member in the Mayors 
Office in New York. From 2003 to 2010, he was President of the Metro 
Council, a regional government entity in the Portland metropolitan 
area, and had been a Metro councilor since January 1999. 

The Office of Long-term Planning and Sustainability, New 
York City, has a three-fold mission: to plan for the City’s long-term 
growth and development; to integrate sustainability goals and 
practices into every aspect of that plan; and to make New York City 
government a ‘green’ organisation. The Office is responsible for 
tracking, measuring, and reporting the City’s performance against 
the targets set in the long-term sustainability plan. 

Website: www.nyc.gov/html/planyc2030
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By Christian Kornevall, Director of the Urban 
Infrastructure Initiative, World Business Council for 
Sustainable Development

Early involvement with businesses can help 
cities develop effective strategies to achieve their 
sustainability vision. A group of businesses has been 
demonstrating the potential, working with several 
cities around the world. Experience so far makes it 
clear that this approach can be highly productive. Each 
city faces different challenges depending on its specific 
circumstances; but in every case, cities become more 
sustainable by developing or upgrading infrastructure 
in an integrated fashion.

In March 2011, a team from six global companies sat 
down with local officials in the city hall of Finland’s second 
city, Turku. This was the first in a series of engagements 
by the Urban Infrastructure Initiative (UII) of the World 
Business Council for Sustainable Development (WBCSD). 
They were beginning a bold experiment to show how 
businesses and cities can work together at an early stage of 
strategy development to transform urban sustainability.

This is a challenge that must be met if sustainable 
development is to become a reality. Already, for the first 
time in history more people live in urban than in rural 
areas. Three million more move to cities every week, 
according to the United Nations. Clearly, if the world’s 
cities are not sustainable, then the world cannot be. The 
battle for sustainable development will be won or lost 
largely among the skyscrapers and the favelas rather than 
in the fields.

MANY FACETS OF SUSTAINABILITY
Contrary to the common belief that rural living is more 
sustainable, cities can be highly efficient in their use of 
energy, water and other resources, as well as offering better 
conditions for citizens. A more sustainable city will also be 
more competitive, so it will thrive economically and can 
create inclusive communities. There is a growing realisation 
that success is possible with the right approach.

The UII recognises that sustainability is multi-
faceted. Economic competitiveness depends on a sound 
education system, efficient mobility and transport, easy 
communications, reliable and affordable energy supplies, and 
a good health system. Each of these factors relies on other 
elements such as accessible information and communications 
technology (ICT), social integration and adequate housing.

A coherent sustainability strategy must recognise the 
linkages and find solutions that connect between the 
different challenges. It requires infrastructures that support 
action and that, in many cases, are interdependent. Because 
the infrastructure challenges are increasingly complex 
and interconnected, the solutions also need to be. City 
governments need to find new systemic solutions, cutting 
across ‘silos’ in their organisation to find holistic answers, 
considering infrastructure requirements such as power, water, 
mobility and energy in a unified fashion.

This is what the team in Turku was working towards, 
with the city’s target of cutting greenhouse gas emissions to 
30 per cent below the 1990 level by 2020. Together with 
city officials and local experts, they took part in a series of 
workshops aiming to help Turku find workable strategies 
that will achieve that target. 
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Fountain and City hall in Tilburg, The Netherlands.
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The structured workshops with a group of companies 
helped to clarify possibilities and identify opportunities for 
immediate action.

UII built on the Turku experience elsewhere, engaging 
with Tilburg in the Netherlands in September 2011. Tilburg 
aims to have zero net carbon emissions and to be protected 
against climate effects by 2045. It has developed an extensive 
strategy but wanted help to move from strategy to action 
with the involvement of the business sector. 

The priorities included a new approach to delivering goods 
in the city centre and publishing a green business guide. 
Several promising ideas emerged to transform the energy 
efficiency of the city’s buildings, including launching a 
building manifesto for Tilburg with detailed commitments 
for the 100-plus local organisations that have already signed 
the Tilburg Climate Declaration. The city is also considering 
a ‘comply or explain’ approach on zero emission building; 
this requires developers of a new property that is not 
planned to have zero net emissions to explain why. 

In Gujarat, India, another group from the UII’s 14 project 
companies took a multi-city approach to engaging on 
sustainability in this highly urbanised state. The companies 
met with the Urban Development and Urban Housing 
Department and Gujarat Urban Development Corporation, 
as well as the municipal commissioners of four leading cities 
(Ahmedabad, Rajkot, Surat and Vadodara). Together, they 
identified the focus of the engagement as urban development, 
specifically addressing energy and waste water management. 

The discussions with government and city officials, as 
well as other stakeholders active in urban development in 
Gujarat, demonstrated the value of providing early, multi-
sector input to city thinking – just as in Europe. Solutions 
put forward to the cities provide a comprehensive approach 
to sustainable urban planning. Specific ideas include 
developing a long-term master plan as a basis for developing 
adequate infrastructure to cope with expected population 
and industrial growth.

The UII project continues to bring groups of its members 
together with cities in several continents looking for 
practicable sustainable solutions. In Philadelphia, USA, 
dialogue with the mayor, Michael Nutter, and his management 
team led to an ‘issues landscape’ document describing 
the major sustainability challenges. The City and the UII 
companies are working together to find practical solutions. 

Other teams are working in Surabaya, Indonesia; Yixing, 
in the Jiangsu province of China; and Kobe City (Japan). 
Surabaya is the second largest city in Indonesia. UII is helping 
to find new solutions to mobility, energy, water management 
and distribution. In Yixing, famous for pottery, UII is 
meeting the mayor and his management team, facilitated by 
the Business Council for Sustainable Development in China. 

UII will also meet with the City of Kobe. Kobe City 
would like to test the CASBEE-City model to assess 
the appropriate policy direction. The city is particularly 
interested in the issue of urban mobility in an ageing society.

UII is also engaged with the city of Guadalajara, the 
second largest city in Mexico. 

GROWING THE MARKET FOR 
GREENER TECHNOLOGY
The UII project is continuing through 2012 but the 
experience so far makes it clear that cities can benefit from 
early engagement on sustainability with groups of businesses. 
Each city faces different challenges depending on its specific 
circumstances. But in every case, cities will become more 
sustainable by developing or upgrading infrastructure in an 
integrated fashion. 

The UII engagements are several steps removed from 
tendering and procurement processes, making it possible to 
have a wide-ranging conversation without compromising 
any subsequent commercial relationship. The project has 
worked like a laboratory in which cities explore and test 
different options. This helps to grow the market for greener 
technologies and smarter infrastructures as well as helping 
cities become more aware of sustainable options.�

PROMISING IDEAS
Turku and other cities are already pursuing ideas that stem from 
consultation and discussions with UII, including:
  Capturing and burning methane from decomposing material 
and sewage treatment plants, to be used as fuel or to generate 
electricity;
  Collaborating to introduce ‘green logistics’ that will cut 
congestion and emissions;
  Creating a management focus on energy across the city’s 
departments to improve energy consumption, planning and 
control;
  Introducing traffic management systems to reduce congestion, 
free up bottlenecks and make the most of all transport modes.

Christian Kornevall is the Director of WBCSD’s new project on 
Urban Infrastructure Initiative (UII). An economist by training, 
Christian’s early career included positions at Stockholm University, 
the International Labour Organisation and the Swedish International 
Development Cooperation Agency (Sida).  

The World Business Council for Sustainable Development 
(WBCSD) is a CEO-led organisation of forward-thinking companies 
that galvanises the global business community to create a sustainable 
future for business, society and the environment. Together with its 
members, the council applies its respected thought leadership and 
effective advocacy to generate constructive solutions and take shared 
action. The UII project is a collaboration of 14 companies: ACCIONA, 
AECOM, AGC, CEMEX, EDF, GDF SUEZ, Honda, Nissan, Philips, Schneider 
Electric, Siemens, TNT, Toyota and UTC.

WBCSD, 4, chemin de Conches, 1231 Conches, Geneva, Switzerland 
Tel: +41 22 839 3100 | Fax: +41 22 839 3131
Email: info@wbcsd.org | Website: www.wbcsd.org
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SPECIAL FEATURE: FORTUM

Th e Solar Economy provides solutions to the challenges 
of climate change and resource depletion. In the Solar 
Economy, there is no scarcity regarding energy source. 
Th e energy from the sun to the earth during a single day 
would be enough to meet the total annual energy demand 
globally. Fortum believes that there is a need to move from 
traditional energy production to the Solar Economy, with 
infi nite, zero-emissions capacity and high resource and 
system effi  ciency – making progress towards a smarter way 
of producing and consuming energy. 

As the global demand for energy grows rapidly, the mitigation 
of climate change becomes an increasingly important issue. 
Population growth will intensify competition for exhaustible 
natural resources, and therefore energy systems and the use of 
limited resources must be made more effi  cient.

Fortum recognises that the energy system will gradually 
shift from conventional electricity production technologies, 
exhaustible energy sources and fossil fuels, towards the 
Solar Economy.

In the Solar Economy, energy from the sun is used 
directly as solar electricity and heat, as well as indirectly 
hydro, ocean, wind, bio and geothermal energy. Smarter 
consumption and energy systems will be based on smart 
grids and fl exible heating and cooling solutions. In the 
Solar Economy, an intelligent electricity network is crucial, 
providing two-way electricity transmission from the grid to 
the user and vice versa. New ways to store energy are also 
required to achieve high system effi  ciency. 

FROM RESEARCH TO BUSINESS
Th e transition of societies towards the Solar Economy will take 
time, and require research and innovation, investment and 
consistent policies, and joint decision-making of the various 
interest groups in society. 

Th e ambition for low-emissions energy production has been 
part of Fortum’s strategy for a long time. In 2011, around 
85 per cent of Fortum’s electricity production in the EU was 
CO2-free. At the moment, Fortum uses a variety of sources 
and energy production technologies. Th e company’s large-
scale, emissions-free electricity technologies are hydro and 
nuclear power. Th ese will continue to be the cornerstone 
in Fortum’s energy production for a long time to come. 
Biofuels and waste-derived fuels constitute a signifi cant 
share of the sources for combined heat and power (CHP) 
and heat production. 

Fortum has been developing energy solutions for the Solar 
Economy for a long time, such as smart grids to enable 
more renewable energy production and higher energy, new 
residential and transport solutions; and the know-how required 
for wave power development.

Solar energy technologies are advancing quickly, and the use of 
solar energy is already cost-effi  cient in small-scale solutions in 
countries that have plenty of sunshine. Fortum has several solar 
energy demonstration and research projects under way to tap 
into this enormous potential.

Fortum is now moving from the research and development 
phase towards developing a basis for real business in solar 
energy. Solar energy will play a signifi cant role in tomorrow’s 
electricity and heat production and Fortum wants to be 
actively contributing to this development. Th e learning curve 
for solar energy-related technologies has been steep in recent 
years, and there are still more technological breakthroughs to 
be expected in this area.

Fortum has also been developing bio-oil technologies, and 
has recently decided to invest in a bio-oil plant in Joensuu, 
Finland. Th e integrated plant, based on fast pyrolysis 
technology, is the fi rst of its kind in the world on an industrial 
scale. Th e bio-oil plant will be integrated with the Joensuu 
CHP plant, and will produce 50,000 tonnes of bio-oil 
annually. Th e raw materials will include forest residues and 
other wood-based biomass.

Bio-oil can be used as a fuel for district heating or the 
process industry, replacing fossil fuels. Th e use of bio-oil has 
a signifi cant positive environmental impact because energy 
produced with bio-oil reduces greenhouse emissions by more 
than 70 per cent compared with fossil fuels.

SUSTAINABLE URBAN LIVING
Th e Royal Seaport in Stockholm, Sweden is a great example 
of Fortum’s work for sustainable urban living. Th e project is 
headed by Fortum, together with the city of Stockholm and 
partners from the private and public sector, as well as from the 
academic world. Th e goal is that the Royal Seaport district will 
be entirely free of fossil fuels by 2030. 

Energy use in buildings accounts for about 40 per cent 
of energy consumption in the Nordic countries. In 
transition to the Solar Economy it is important that the 
new urban solutions are designed for residents to decrease 
their carbon footprint. 

TOWARDS THE 
SOLAR ECONOMY
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Fortum is developing solutions for sustainable urban living at 
several sites. Th e real-time monitoring of household electricity 
consumption through smart meters, together with feeding 
electricity generated by the solar panels on the building into 
the grid, are part of the energy-effi  cient urban living.

ELECTRIC VEHICLES 
Electric vehicles will form an important integral part of the 
Solar Economy. As the use of electric cars and other electric 
vehicles becomes more widespread, users need to be confi dent 
that they can fi nd a charging station when they need it. Fortum 
has a charging concept that provides charging services for 
electric vehicles used by companies and municipalities. Th e 
concept caters for diff erent needs, from overnight at home 
to ultra-fast charging stations for both outdoor and indoor 
environments. It provides a turnkey solution for charging 
station networks and payment systems.

Fortum has a test fi eld in front of its headquarters in Espoo, 
Finland to test diff erent charging station types for electric 
vehicles. Th e site also features two ultra-fast charging stations, 
as this technology is likely to have a key role. Well-established 
car makers are continuously introducing new electric cars to 
the market. Electric cars are no longer a thing of the future, 
but a true alternative that is already available. Many countries 
are pushing to increase the number of environmentally 
sound vehicles by off ering diff erent incentives such as 
lower taxation. Fortum is keen to be at the forefront of 
this development towards an energy-effi  cient future. Th e 
company is represented on most international standardisation 
groups for charging infrastructure.

ABOUT FORTUM
Fortum’s purpose is to create energy that improves life for 
present and future generations. We provide sustainable 
solutions that fulfi l the needs for low emissions, resource-
effi  ciency and energy security, and deliver excellent value 
to our shareholders. Our activities cover the generation, 
distribution and sales of electricity and heat, as well as related 
expert services.

Fortum’s operations focus on the Nordic countries, Russia, 
Poland and the Baltics. In the future, the integrating 
European and fast-growing Asian energy markets provide 
additional growth opportunities. In 2011, Fortum’s sales 
totalled €6.2 billion (US$7.9 billion) and comparable 
operating profi t was €1.8 billion ($2.3 billion). Th e Group 
employs approximately 10,800 people. Fortum’s shares are 
quoted on NASDAQ OMX Helsinki.
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www.fortum.com 

Additional information: 
www.fortum.com and www.solareconomy.eu.
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By Richard Simpson, Research Analyst, Urban Research 
Team of the Capacity Center, ICLEI World Secretariat

Will the Green Economy, which has been discussed 
intensively at the international level ahead of Rio+20, 
be a new driving force for sustainable development? 
And if so how, where, and with and for whom? UNEP’s 
report Towards a Green Economy in 2010 already 
stated that “cities can and should play a leading role in 
greening economies – in both developed and developing 
countries.” But why cities in particular, and what 
qualifies a city as actor?

The rapid growth of cities implies massive investments in 
urban infrastructure. India alone is likely to invest US$300 
billion over the next 20 years. At the same time, the durability 
of the built form defines the trajectory of many future 
physical infrastructure investments and their use. Buildings 
can last for several decades and even centuries. Economically 
speaking already half of the global GDP is produced in cities 
– around US$30,000 trillion produced in 380 developed-
region urban centres. As one consequence, cities worldwide 
produce around 70 per cent of global CO2 emissions. 

While cities are engines of global economic activity, they 
are also home to poverty and deprivation. They account 
for 1 billion urban slum dwellers, who in some developing 
countries represent more than 50 per cent of the urban 

population. The risk of mismanaged urbanisation is huge. 
The World Economic Forum’s Global Risk Report 2012 
defines this as “poorly planned cities, urban sprawl and 
associated infrastructure that amplify drivers of environmental 
degradation and cope ineffectively with rural exodus”. 

Environmental, resource and 
socially friendly actions need  
to be economically rewarded.

The way that economic activities in towns, cities and vast 
urban areas are governed and managed will subsequently 
define the viability of living for the vast majority of the 
world population. 

THE ROLE OF THE URBAN ECONOMY
Urban economies are known for being large market places 
for consumption and producers of services and goods. By 
their agglomerative nature they can realise economies of scale 
in consumption and production. This allows for diversity 
and specialisation, important elements for competitive cities. 
Certain cities can build up a strong specialisation element, 
such as Munich’s clean tech sector or New York’s knowledge 
and financial services sector.
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green economy

In Tokyo, about 1,340 facilities are covered by the Cap and Trade programme.
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Cities are places of unique and significant opportunity. 
Such opportunities are presented not only in the 
potential for enhancing the use and development of green 
technologies and innovations (for example by yielding 
returns on investments into renewable energy or energy 
efficiency technologies), but also by greening business and 
governance models of urban consumables and services (for 
example through pricing models, green procurement, supply 
chain and manufacturing adjustments, or new partnerships). 
Both new and existing products and services that are 
produced and consumed within a city can be made more 
resource efficient, i.e. by reducing the amount of energy and 
raw natural resources these draw upon, as well as limiting the 
amount of wastes and pollution these produce. This can also 
be achieved through the creation of a profitable market for 
entirely new, green products, such as ecologically produced 
local foods or ecologically sensitive cleaning services. 

It is essential that the 
transformation process is 

also inclusive of marginal and 
disadvantaged groups.

Through the proximity of economic activities, cities 
hold additional opportunities which can be capitalised on 
by conceptualising them as an operational organism – a 
city that performs and produces to provide a viable local 
economy and high quality of living. By identifying a series 
of smaller operational parts which make up the economic 
activities within the city, cluster effects can be determined, 
and potential for industrial symbiosis can be identified 
among others. As a result resource flows can be optimised, 
and return on investments beyond the individual product 
or service can be achieved. For example, if properly 
and efficiently managed, transport, water and sewage 
infrastructure, among other utilities, can be provided at a 
lower cost per person, and therewith also potential for less 
leakage, loss and pollution. 

Individual consumption choices, the mode of production 
by companies, and the governance of the city are all 
important dimensions of the urban economy. Each plays 
a pivotal role in reducing the use of natural resources in 
the production of goods and services; reducing waste and 
pollution; and transitioning to a low-carbon or carbon free 
economy. To achieve this rapidly, environmental, resource 
and socially friendly actions need to be economically 
rewarded, rather than penalised.

AN INCLUSIVE AND GREEN URBAN 
ECONOMY 
The green urban economy is a process of transforming 
existing urban economies to be more environmentally 

benign and socially desirable – thus becoming an important 
driver towards sustainable urban development. Such a 
transformation can be achieved through:
  More eco-effective and resource efficient economic 
activities; 
  Creating new business and green jobs for a positive labour 
balance; 
  Designing more efficient infrastructures (e.g. buildings, 
transport, water) and urban form (land-use and 
development); 
  Producing more renewable energy; and 
  Giving greater value to local ecosystems. 

It is essential that the transformation process is also 
inclusive of marginal and disadvantaged groups. Such 
groups should benefit from new green jobs and improved 
workplaces, contributing to the eradication of poverty. In 
such a way human development and quality of living in 
cities can be improved in the long term. 

Local actors (including business, civil society and 
government) have the ability to realise and facilitate the 
opportunities that exist in the transformation to a green 
urban economy. Local governments need to create the 
desired conditions that firms and businesses require to set up 
operations in a particular urban area. This can be achieved 
by passing resolutions, adopting plans, preferential treatment 
(including financial) for green sectors (Special Economic 
Zones, Green Business Clusters etc.), and establishing 
programmes or departments to deal specifically with the new 
green economic trajectory.

Local governments need to create 
the desired conditions that firms  

and businesses require.

Already a number of prominent examples exist worldwide, 
where local governments have innovated approaches, 
allowing their natural environment to be beneficial to 
the economy, and equally, economic activities to their 
environment. Local government framework conditions 
and innovative market based mechanisms for example can 
support the development and promote the application of 
green technologies. One example is the use of building codes 
which specify a required amount of renewable energy that 
new constructions should source. Another is the provision of 
a cap and trade scheme, as seen in Tokyo, Japan. 

CITY GOVERNMENT ACTION 
In Tokyo, about 1,340 facilities are covered by the Cap and 
Trade programme – a 6 to 8 per cent reduction requirement 
applies during the first compliance period (2010-2014) and 
a prospective 17 per cent reduction requirement during 
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the second compliance period (2015-2019). According to 
the Bureau of Environment, approximately 59 per cent of 
the targeted facilities can be expected to comply with their 
reduction obligations. If a facility exceeds its reduction 
requirement the excess reduction is issued as a credit that 
can be sold on the created market. Through this a new 
governance model has been established that is based upon 
market mechanisms. It is complemented by the older 
(2002) Green Building Programme, which sets requirements 
to developers of newly-built buildings with a total floor 
area of over 5,000 sq metres. Owners of such buildings are 
required to incorporate environmentally friendly designs 
based on the Tokyo Metropolitan Government’s green 
building design guidelines.

The City of Reykjavik has used sustainable procurement 
in public cleaning tenders that lead to green market 
development. The Procurement Office’s implementation 
team stated a clear commitment that all cleaning service 
providers need be certified under ISO 14001, or are 
Nordic Swan eco-labelled, or fulfil comparable criteria. In 
March 2009, the cleaning contract for the new city office 
building came up for tender, followed in September 2009 
by the cleaning contracts of 63 kindergartens, for which a 
Nordic Swan eco-labelled cleaning service provider won the 
contract. This proved to be a major breakthrough in terms 
of environmental protection, green cleaning and market 
development for green products and services (see Figure 1.).

If a facility exceeds its reduction 
requirement the excess reduction  

is issued as a credit.

Reykjavik increased the proportion of green cleaning 
services purchased by the city government from almost 
zero in 2009 to 74 per cent in 2011, with 95 per cent of 
chemicals used being eco-labelled. A 65 per cent decrease 
in chemical consumption has been estimated for the new 
office building, and 33 per cent from the kindergartens. The 

financial gains have been equally impressive; cleaning costs 
have been reduced by 50 per cent through the two tenders 
mentioned, totalling an annual saving of US$770,000. 

Portland’s ‘Economic Development Strategy’ includes 
a focus on sustainable growth in terms of green jobs, 
clean tech clusters and sustainable urban planning and 
management. It illustrates an urban governance and 
management structure approach which ensures a shift 
away from carbon intensive economic activities towards 
clean tech clusters, and green knowledge services. 
An ‘Economic Cabinet’ was established consisting of 
leaders from all facets of the local economy, including 
the city’s target clusters: clean tech, software, research 
and commercialisation, athletic and outdoor industries, 
and advanced manufacturing. This body acted in 
an advisory capacity to the Mayor’s office, while the 
Portland Development Commission was tasked with 
implementing the strategy. Portland’s efforts have resulted 
in bicycle-related industries accounting for an estimated 
US$90 million in value and 850-1,150 jobs. Fifteen new 
companies were attracted, 1,100 existing jobs were retained 
and more than 1,900 new jobs created through financial 
assistance to 132 local businesses. �

Richard Simpson leads the urban research team of the Capacity 
Center in the ICLEI World Secretariat. Previously he worked as 
Researcher at the Urban Age programme at the London School of 
Economics. He has conducted a number of independent consultancy 
projects in relation to regional planning, renewable energy and 
climate change. Richard holds an MSc in Human Geography 
Research and in Cities, Space and Society from the London School 
of Economics, and also a BSc (Hons) degree in Environment and 
Development from the University of Durham, UK.

ICLEI – Local Governments for Sustainability is an association 
of over 1,200 local government members who are committed to 
sustainable development. The members come from 70 countries and 
represent more than 569,885,000 people. ICLEI is an international 
association of local governments as well as national and regional 
local government organisations who have made a commitment to 
sustainable development. It provides technical consulting, training, 
and information services to build capacity, share knowledge and 
support local government in the implementation of sustainable 
development at the local level. ICLEI’s basic premise is that locally 
designed initiatives can provide the most effective way to achieve 
local, national, and global sustainability objectives. 

ICLEI World Secretariat 
Kaiser-Friedrich-Str. 7 
53113 Bonn, Germany 
Tel: +49 228 97 62 99 00 | Fax: +49 228 97 62 99 01
Email: iclei@iclei.org | Website: www.iclei.org
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Figure 1. Increase of number of Nordic Swan eco-label licenses  
in Iceland from 2000-2011.

Source: City of Reykjavik
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By Patricia Clarke Annez, former Urban Advisor and 
Vasudha Thawakar, Urban Analyst, the World Bank

Cities will need to invest to stay safe and productive as 
the effects of climate change are felt. Achieving resilience 
involves more robust infrastructure networks and 
universal and reliable household connections for safe 
water supply, sewerage, drainage and flood control. Such 
investments are also urgently needed in most developing 
country cities today. User charges, borrowing or public-
private partnerships are unlikely candidates for fully 
funding these basic public goods. Land-based revenues, 
particularly the sale of excess public land – although 
often neglected – are a potentially rich source of funding. 
Establishing capacity to use such instruments well is an 
urgent priority for cities in the developing world.

Basic neighbourhood infrastructure services – in-house 
water and toilets, roads, drainage, sewerage, garbage 
collection and lighting, and the networks needed to support 
reliable delivery of such services – are essential to keeping 
the city-dwelling half of the world’s population healthy 
and productive. They are what make high density and 
agglomeration economies possible, and they are an essential 
part of reducing vulnerability to the likely weather extremes 
from climate change. Unfortunately, access to these services 
is also a dream for a large portion of households living in 

the cities of developing countries, both low income and 
increasingly middle income. 

However, urban basic services still need a boost even as 
awareness of climate change has increased. Very substantial 
service deficits persist in cities in sub-Saharan Africa, where 
basic services have been stagnant or even declined over the 
last 15 years, in the face of expansion of access in rural areas 
and dramatic improvements in privately provided services 
like telephones. For example, Banerjee and colleagues 
estimated in 2008 that the share of households connected  
to piped water in sub-Saharan African cities declined from 
50 per cent to 39 per cent over the course of the 1990s. 

Very substantial service  
deficits persist in cities in  

sub-Saharan Africa.

India, an emerging economic powerhouse, is now taking 
stock of the major basic infrastructure challenge facing its 
cities. The Working Group (12th Plan) of the Planning 
Commission observes that while China has invested 
an average of 2.7 per cent of its GDP towards urban 
infrastructure from 2000-07, the corresponding figure for 
India is only 0.7 per cent. McKinsey (India’s Urban 
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Awakening, 2010) estimates that urban infrastructure 
spending needs to increase by 11 times to reach a good 
standard in its growing cities. Overall urban infrastructure 
investment requirements for India are estimated by the 
High Powered Expert Committee on Urban Infrastructure 
at close to US$40 billion dollars a year for the next 20 years 
– excluding land acquisition costs. Current spending is only 
a quarter of this amount. We reckon that providing basic 
services to India’s estimated 100 million slum dwellers today 
would cost US$25 billion, or two-and-a-half times all urban 
infrastructure spending in India’s cities today. Yet, as shown 
below, such modest investments have a rich payoff in human 
dignity and well-being. 

PUBLIC LAND REDISPOSITION 
Global estimates for spending requirements in developing 
countries vary widely, but they share some important 
features. Needs are on the order of hundreds of billions 
of dollars, and current spending is a fraction of what is 
required. For fast growing cities with a poor service quality, 
it will be very difficult to fund these public goods using 
municipal finance instruments common in high income 
countries today. Informality in land tenure, land transactions 
and built structures makes market-based real estate 
assessment contentious and difficult, while also eroding 
the tax base. Large areas of land in cities are off the tax 
rolls because they are owned by an array of public agencies. 
Many taxpayers live in tiny plots of low value and have little 
capacity to pay. The resultant base for a general local benefit 
tax is narrow and much of the assessed value concentrated 
in the hands of influential and visible businesses and 
individuals. All these factors considerably limit property 
tax yields. The scope for borrowing whether from banks or 
through bonds is limited, if for no other reason than the 
inability to recover costs through user charges. Considerable 
evidence shows that even in well serviced high income 
countries, full cost recovery for water supply and sanitation 
services is not common. For developing countries, even 
full recovery of operations and maintenance is exceptional. 
Cost recovery for services such as public transport also faces 
similar challenges, and these constraints affected the cities of 
19th century UK, Europe and the USA. 

In many developing country  
cities, it makes sense to  

rebalance the asset holdings.

Fortunately, developing country cities often have an 
untapped fiscal resource – their public lands. If used as part of 
a well constructed finance strategy, redisposition of public land 
assets, , may offer an abundant source of infrastructure finance 
at multiples of the resources available from more conventional 
sources of capital funds. Table 1 (overleaf ) illustrates this with 
examples from an array of low and middle income countries. 

BRINGING LAND FINANCE INTO THE 
MAINSTREAM
Why is land not used more widely as a source of urban 
infrastructure finance, as it was in New York and Paris in the 
19th century? Public land resources are not the constraint. 
The World Bank’s Urban Growth Management Initiative 
indicates that publicly owned land accounts for more than 
half of total city territory in 19 per cent of the 120 cities 
in its sample, including Algiers, Moscow and Warsaw, and 
more than one-quarter in an additional 19 per cent of cities, 
including Ho Chi Minh City, Istanbul, and Pusan. In many 

NEGLECTED URBAN PUBLIC GOODS NEED A 
BOOST TODAY – AND AGAIN TOMORROW AS 
CLIMATE CHANGES 
“Earlier I waited for water and could not go to work. Now I go  
to work and the water is waiting for me.”

Slum dweller, Karnataka, India

A water pilot project in Karnataka demonstrated that a reliable 
water system provides much more than water. It not only saves 
the residents from purchasing costly water from private tankers, 
but also a 200 metre walk and waiting time at standpipes. Such 
a situation is not unique to Karnataka, or even India. Mark 
Blackden and Quentin Wodon estimated that women spend four 
million hours fetching water in Ghana per year (2006). More 
than half of the urban households in Ghana, Mauritania and 
Sierra Leone live more than 2 kilometres from the nearest water 
source. The Nairobi River Basin Project reports that one out of 
four children in Kenya had diarrhoea if solid waste was dumped 
in the household yard, versus less than one out of ten in homes 
with regular garbage collection (World Bank, 2007). 2007 data 
from Jordan shows that the lack of improved water doubles the 
risk of diarrhoea and related diseases for children.
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developing country cities, it makes sense to rebalance the 
asset holdings: disposing of public lands to fund much 
needed investments in network infrastructure that can 
provide quality services and will create a future revenue base. 

Any sale or lease of government 
assets is no simple matter  

socially or politically.

However, any sale or lease of government assets is no 
simple matter socially or politically, and few assets carry 
the emotional freight of land. To make a large-scale public 
land redisposition programme sustainable, a transparent 
framework for monetising excess public land is required. 
Such a framework should involve at least four key elements: 
  First, there must be an objective mechanism to identify 
excess public lands which can be monetised. This should 
be linked with incentives for the custodial government 
institution.
  Second, there should be mechanisms for a fair sharing of 
the benefits of land disposition to protect the interests of 
informal occupants. This is essential to avoid unnecessary 
social disruption and any suggestion that land disposition 
serves hidden agendas like slum clearance.

  Third, a rules-based mechanism should be set up to ensure 
competitive allocation of public lands. Such discipline is 
necessary to ensure that government optimises fiscal benefits 
rather than favouring certain buyers. Fiscal safeguards should 
include circuit breakers for managing market fluctuations 
and suitable timing of sales, as well as prohibitions or 
limitations on use of land disposition proceeds to finance 
current deficits. Sales proceeds should be ring fenced so they 
are utilised for proper and designated purposes.

  Last, institutional capacity is needed in two key areas: (i) 
directing funds to broad-based and publicly accepted priority 
investment programmes for public infrastructure and (ii) 
timely and efficient execution of infrastructure projects. 

Such a governance framework may take time to build, but 
it offers great potential for making cities more liveable today 
and more resilient tomorrow. �

Views expressed in this article are the authors’ own and do not 
necessarily reflect the policy of the World Bank.
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TABLE 1. MAGNITUDE OF LAND FINANCING
Location/activity Land financing amount/use of proceeds Comparative magnitude

Cairo, Egypt: auction of desert  US$3.12 billion: to be used to reimburse 117 times total urban property tax
land for new towns (May 2007,  costs of internal infrastructure and build collections in country; equal to 10% 
2,100 hectares). connecting highway to Cairo Ring Road. of national government revenue.
Mumbai, India: auction of  US$1.2 billion: to be used primarily to 10 times MMRDA’s total capital spending
financial centre land (Jan 2006,  finance projects in Metropolitan in fiscal 2005; 3.5 times total value of 
Nov 2007, total 13 hectares) by  Transportation Plan. municipal bonds issued by all urban local 
Mumbai Metropolitan Regional   bodies and local utilities in India in the 
Development Authority   past decade. 
(MMRDA).
Istanbul, Turkey: sale of old  US$1.5 billion, auction proceeds to be Total municipal capital spending in FY
municipal bus station and  dedicated to capital investment budgets. 2005 was US$994 million. Municipal 
former brewery.   borrowing for infrastructure investment 
(Mar & Apr 2007).   in 2005 was US$97 million. 
Cape Town, South Africa: sale  US$1.0 billion, to be used to re-capitalise Sale proceeds exceeded Transnet’s total
of Victoria & Albert Waterfront  Transnet and support its investment focus capital spending in FY 2006; equal to 
property by Transnet  on core transportation infrastructure. 17% of 5-year capital investment plan 
(Nov 2006).  prepared in 2006.

Patricia Clarke Annez was the Urban Advisor in the World Bank’s 
Finance Economics and Urban Department and later with the 
Brookings Institution in Delhi, India. She is the author of several 
books and papers on urban finance and infrastructure. 

Vasudha Thawakar is Urban Analyst in the World Bank’s 
Sustainable Development Unit in Delhi. She was previously with 
McKinsey and holds a Masters Degree in Business Economics from 
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The World Bank is a source of financial and technical assistance to 
developing countries around the world. Managed by its 187 member 
countries, the World Bank is headquartered in Washington DC, and 
has more than 100 offices worldwide. The World Bank has provided 
support for billions of dollars of investments in basic services in 
developing cities over the last 40 years.

The World Bank, 1818 H Street, NW, Washington, DC 20433 USA 
Tel: +1 (202) 473 1000 | Fax: +1 (202) 477 6391
Email:  pannez@worldbank.org; pcannez.clarke.work@gmail.com
The World Bank, 70 Lodhi Estate, New Delhi 1100003, India.  
Tel: +91 11 4924 7664 | Email: vsarda@worldbank.org
Website: www.worldbank.org
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By Thomas Mirow, President, European Bank for 
Restructuring and Development (EBRD)

To achieve sustainability the European Bank for 
Restructuring and Development (EBRD) provides 
high-impact finance and technical assistance combined 
with advice on project structuring, policy dialogue 
and partnerships in the municipal sector, a key sector 
for sustainable development. This article provides 
information on the EBRD’s approach and how it is 
delivering on its commitment in this sector.

As part of the approach to sustainability, EBRD has 
developed an innovative and highly successful investment 
strategy for climate change mitigation and energy efficiency, 
delivered through our Sustainable Energy Initiative, or SEI. 
In 2011 the Bank’s SEI had its strongest year ever, achieving 
€2.6 billion of investment (US$3.4 billion), with a total 
project value of €15 billion ($20 billion). This will result 
in 8.3 million tonnes of annual CO2 emissions reductions 
and the saving of 2.4 million tonnes of oil. Investments 
in municipal infrastructure and services are an important 
element of the SEI. 

Investment in sustainable energy has advantages for 
the cities we support beyond climate change mitigation. 
These are economic co-benefits that mitigate the impact 
of the global financial crisis by providing employment and 
enhancing competitiveness.

Investment in sustainable  
energy has advantages beyond 

climate change mitigation.

The infrastructure that boosts the economies and the 
quality of life of our cities and the people who live in them 
is a major priority of EBRD-led finance. Under-investment 
has in the past exacted a heavy toll on municipal and 
environmental infrastructure across the EBRD’s 29 
countries of operations. Now the EBRD is helping to meet 
the urgent need for refurbishment of basic infrastructure 
by investing about €2.8 billion ($3.7 billion) in the 
sector since 2005. Many of those projects contribute to 
sustainable energy usage. 
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The EBRD’s approach to city 
development 

Old trams are being replaced with finance from EBRD, 
making public transport more attractive, increasing quality 

of life and reducing traffic congestion and emissions.
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DIRECT INVESTMENT
The EBRD’s direct investment covers revenue-generating 
services, including water and waste water, waste 
management, district heating, and urban public transport. 
Some basic infrastructure is also part of our work, such as 
urban roads and environmental clean-up operations, which 
are not directly revenue-earning.

But sustainability in cities is not purely about the 
environment, since competent management and economic 
viability are key factors for success. As well as securing a 
solid financial base, city and utility administrations indeed 
need to acquire the capacity to develop and execute projects 
to be able to establish long-term sustainability. The Bank 
is therefore providing financing coupled with technical 
assistance to satisfy the demand across the cities. As a result 
of these investments, cities are able to competitively procure 
services, or to manage complex infrastructure projects.

The EBRD coaches its clients in developing and 
implementing sound commercial and financial structures for 
their projects. Even when the Bank is using large volumes 
of donor funding to tackle affordability concerns, it always 
combines this with a loan – even a small one – so the client 
develops first-hand experience of accessing debt finance as 
well as the discipline that comes with it. 

SOFT SKILLS AND THE PRIVATE 
SECTOR
To achieve real sustainability, simply investing in 
infrastructure is not enough, because technology alone 
will not create a sustainable urban environment. To build 
sustainable cities across the Bank’s region, the EBRD 
also helps to improve service delivery in municipal and 
environmental services along the value chain, in line with  
its mandate to promote environmentally sound projects. 

In addition, the economic and political climate in the 
country must become supportive of sustainable practices, and 
in many cases this means that changes will have to be adopted, 
for instance to establish a decentralised decision-making and 
financing framework for municipalities. This requires action 
by policy-makers in central government to ensure that the 
significant potential in sustainability can be realised. 

While, generally, the provision, financing and 
management of these municipal and environmental services 
are the responsibility of local or regional governments, the 

EBRD tries to foster solutions where the private sector can 
become involved in service delivery with specific know-how 
and capital. The Bank typically supports public-private 
partnership (PPP) arrangements, through policy dialogue 
and technical assistance to public authorities and equity or 
debt investments with private operators. 

The EBRD tries to foster solutions 
where the private sector can become 

involved in service delivery.

The EBRD insists on competitive tendering of service 
delivery, and guarantees equality of access to all potential 
bidders. The aim here is to improve tendering procedures 
and create capacity at local level to carry out such tenders 
in the future. 

IMPROVING TRANSPORT
Cities are facing a growing crisis of urban traffic congestion 
and emissions as a result of steady growth in private car 
fleets. In the EBRD region, these have grown at a rate of 
5-10 per cent annually over the past decade.

Major EBRD-funded projects have been launched in 
the urban public transport sector. Examples of significant 
public transport projects include the Bursa light rail project 
in Turkey, and the Warsaw metro project in Poland, both 
signed in 2011, which will leverage energy efficiency 
investment with innovative carbon transactions.

As everywhere else, it is the combination of soft skills and 
investments that makes a real difference. For example, in 
2010 the EBRD’s funding improved the public transport 
system in Almaty, Kazakhstan, by introducing compressed 
natural gas buses; this was coupled with technical assistance 
to improve route planning, and to reform ticketing to make 
the bus an attractive option for passengers. 

SUSTAINABLE AND AFFORDABLE 
WARMTH 
Investments in district heating energy efficiency form 
another core component of EBRD’s work. There are 
considerable environmental benefits to be reaped from these 
investments. For example, in Ukraine, the Bank provided in 
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2009 a €12 million (US$15.8 million) loan to the municipal 
district heating company of Ivano-Frankivsk to partly 
convert its energy supply to biomass. Once completed, 
the new biomass boilers are expected to result in annual 
reductions of 5.2 million cubic metres in gas consumption 
and around 10 kilotonnes of CO2 – freeing up enough 
energy to provide heating for a 10,000-strong community in 
Ukraine for an entire year.

In Russia, the EBRD will fund modern heating systems 
in one of the country’s coldest areas, the Republic of Sakha 
(Yakutia). Indeed, in early 2012 the Bank provided a loan  
of 3 billion roubles (€77.5 million, US$102 million) to 
modernise and increase the energy efficiency of district 
heating systems in a permafrost area of Far East Russia 
where the heating season lasts 10 months a year and winter 
temperatures drop to –50ºC for extended periods. 

The cost of heating services per square metre in Yakutia  
is the highest in Russia. Fuel and transport account for  
75 per cent of such operational costs. Working together  
with Russian partners, the Bank’s operation will replace  
both heat-generating facilities and heat-distribution systems 
in the ports of Tiski and Cherskyi. At the same time, 
the loan structure opens the way for the possible future 

involvement of the private sector in providing energy 
services to Yakutia’s municipalities. 

CLEANER WATER 
Investments in water and waste water treatment systems 
ensure environmental sustainability while contributing to 
making cities more resilient to climate change. This rapidly 
growing sector has accounted for some 45 per cent of the 
EBRD municipal investments over the past few years. A 
major focus of this work is the management of waste water 
streams, something which has been a challenge in the 
EBRD’s countries of operations.

For example, in Russia 20 per cent of the population 
remains unconnected to central water supply, but twice  
that number of the population is not connected to a 
central waste water system. Currently waste water is being 
discharged – largely untreated – into the Gulf of Finland, 
creating severe environmental problems along its shores. 
So in St Petersburg in 2009 the Bank started the Neva 
Discharges Closure Programme; it aims to ensure that 98 per 
cent of the city’s municipal waste water is treated in line with 
EU recommendations. 

LOOKING AHEAD
EBRD believes this approach is effective. Looking at the 
last three years, the Bank invested €645 million (US$849 
million) in 66 new projects with strong energy efficiency or 
renewable components in the municipal sector. These projects 
are expected to reduce CO2 emissions by 1.8 million tonnes 
a year. They will also deliver social benefits, such as affordable 
warmth, or more reliable and convenient public transport. 

Building on this experience, the Bank will continue 
making future investments for developing sustainable cities, 
and will continue to integrate into its operations policy 
dialogue to develop regulatory frameworks and the capacities 
for partners to improve quality of service. This will in turn 
improve the quality of life across the region we work in. �

Thomas Mirow is the fifth president of the EBRD. He took up this 
position on 3 July 2008.

The European Bank for Reconstruction and Development 

(EBRD), owned by 63 countries and two intergovernmental 
institutions, supports the development of market economies and 
democracies. Sustainable development is a cornerstone of the 
EBRD’s activities both in its projects and its policy. We apply sound 
banking principles, consider environmental, social and governance 
issues and encourage open dialogue and participation with key 
stakeholders. This key aspect of the Bank’s core mandate is carried 
through into our policies, strategies and operations in a number of 
mutually reinforcing ways. In addition to the website, the Bank’s 
activities can be followed on Facebook (www.facebook.com/ebrdhq) 
and Twitter (www.twitter.com/ebrd). 

www.ebrd.com

LONG-TERM TRANSITION IN THE ROMANIAN 
WATER SECTOR 
In Romania, the EBRD refined its role in support of transition 
over 17 years through policy dialogue, investment and technical 
co-operation. The Bank entered the Romanian municipal 
sector through a sovereign loan under the Municipal Utilities 
Development Programme, signed in 1995, with on-lending to 
municipally owned utilities. A second sovereign loan followed 
in 1997. The sovereign loans opened the door to policy dialogue 
with the central government and helped restructure Romanian 
water utilities, and promote commercialisation and efficiency.

Based on the success of the sovereign loans, the Bank 
developed the Municipal Environmental Loan Facility, signed 
in 2000, as a means of co-financing with EU Instrument for 
Structural Policies for Pre-Accession (ISPA) programme. Under 
the new facility, EBRD provided loans to commercialised 
utilities, with financial guarantees from local authorities. The 
loans focused on financing priority water and waste water 
investments to comply with EU accession requirements, building 
institutional capacity, improving creditworthiness, and applying 
covenants related to maintaining cost-recovery tariffs and 
improving collections. In addition, the first PPP in Romania was 
signed by the Bank with Apa Nova Bucharest in 2002.

Recently, in response to client requests, the EBRD created the 
Regional Cohesion Fund Water Co-Financing Framework, signed 
in 2010, designed to support regional water utilities seeking EU 
Cohesion Funds in order to meet EU environmental standards. 
The loans are non-recourse and are based on a Delegated 
Management Contract and a Project Support Agreement 
structure, thereby freeing up local government guarantee capacity. 
These projects will contribute to reducing the risk of discharges 
of waste water into the environment, and reduce the cost and 
handling complexity of waste water streams for newly connected 
residents, while ensuring environmental improvements.
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Regional spotlight: the Nordic region
In any assessment of sustainability, the Nordic region is regularly at the top. The recent Economist Intelligence Unit (EIU)  
analysis, the European Green Cities Index, had all three top positions held by cities in the region. On environmental 
governance, four of the top five positions were held by them. Simply put, the region is a shining example of sustainable 
development in action.

As far back as 2003, Oslo received the European Sustainable City Award. This was the result of a strong municipal vision 
for the city as a green hub based around economic, social and cultural growth, according to nature's ability to sustain that 
growth ecologically. Norway has a wide global outlook and the national government looks to ensure sustainability is given a 
permanent place on the political agenda.

Copenhagen has brought a strong municipal element together with the national policies to create an excellent record on 
environmental issues. It has focused its efforts on improving transport sustainability, and has a policy to get 40 per cent 
of its commuters cycling to work. In 2006 it received the European Environmental Management Award and it has been 
ranked the most liveable city in the world by Monocle. The EIU also named the city as the greenest in Europe.

Stockholm was given the European Green Capital Award in 2010. This was down to an integrated administration system, 
consideration of the environment in budgets and excellent planning, reporting and monitoring. The city has also managed to 
cut its carbon dioxide emissions by 25 per cent in 10 years, and is moving towards being fossil fuel free by 2050. It has a high 
proportion of green space, making it one of the greenest cities visually.

Helsinki was rated top in the area of environmental politics in the European Green Cities Index and has been lauded for its 
active citizens, who are aware of environmental matters and pull behind the environmental policy of the city. It also has an 
excellent record of air quality, waste utilisation and construction. Its energy production is also extremely efficient at up to  
90 per cent, making lower emissions more achievable.

In this section we hear from experts, cities and municipalities from all over the region. Their knowledge base should provide a 
wealth of information for cities in other parts of the world to take up the challenge of becoming a sustainable city.



48 Sustainable Cities 2012

CASE STUDY: OULU

Oulu, the Capital of  Northern Scandinavia, is situated in the 
coldest part of the European Union. Oulu has developed the 
leading edge expertise in energy efficiency solutions. The sea, 
enormous forest resources and clean rivers provide a fabulous 
contrast to the lively city, known for its innovation rates. 

AN INTERNATIONAL BUSINESS HUB
The diverse and international business life, strong economy 
and community spirit in Oulu create an excellent foundation 
for new businesses. Major investments will be implemented 
in the region in the near future. The city of Oulu has invested 
hundreds of millions of euros in the environment and energy 
sector during recent years, and strong investments will continue.

LEADERSHIP IN WIRELESS TECHNOLOGY
Oulu is a global leader in wireless information and 
communications technology (ICT). Data transmission, remote 
operation, radio technologies and automation offer excellent 
opportunities for new Cleantech solutions. Oulu`s ICT 
expertise is already fully utilised, for instance in smart grid, 
building and lighting solutions. 

The City of Oulu is already a leader in Finland in energy 
efficient building construction and city planning. Currently 
construction is one of the biggest investment sectors in Oulu; 
more than 90 per cent of new houses use low energy building 
principles. The goal is that all new houses will be passive houses 
by 2015, using zero energy building principles, and carbon 
neutral by 2020. 

RENEWABLE ENERGY BUSINESS
Renewable energy related business development has been 
strongly linked with the area’s energy production. Significant 
plans for renewable energy production are being implemented 
in the area, producing new business opportunities and the need 
for a range of competences.

Almost 90 per cent of the people in Oulu use district heating 
produced by combined heat and power (CHP) generation 
plants. In CHP plants, the power efficiency is more than 80 
per cent. In the Oulu region, there is world class expertise in 
designing and manufacturing technologies for boilers and power 
plants, and in the use of bioenergy.

THE STRENGTH OF OULU LIES IN ITS PEOPLE
In Oulu, there is one of the youngest populations among 
European cities. According to recent surveys, every third person 
in Oulu is educated at least to university degree level. The city 
of Oulu with its infrastructure forms an excellent urban living 
lab – a system and an environment where real-life use-centric 
innovations flourish. 

Oulu is known for the intensive collaboration between 
companies, public sector and universities. Hence, Oulu forms 
a unique opportunity for co-creation. Oulu is a network that 
enables testing of products and services in a real environment 
and with authentic users.

The Intelligent Community Forum (ICF) named Oulu as one 
of the top seven Intelligent Communities of 2012.

More information: www.businessoulu.com

www.businessoulu.com 

OULU – A SMART  
ARCTIC CLEANTECH CITY

Innovation and investment 

The Finnish Cleantech Cluster acts as a network of co-operation involving four 
centres of expertise specialising in clean technology. In early 2010, the Finnish 
Cleantech Cluster was ranked in the top three with the world’s best Green Tech 
Clusters by the international Cleantech Group (USA). Among Cleantech clusters’ 
main goals is the promotion of innovation and investment. 

Oulo_v4.indd   2 23/05/2012   09:39:01



NORDIC FOCUS

www.sustainablecities2012.com 49

By Andres Muld, Former Director General of the Swedish 
Energy Agency

Energy is a key issue for a sustainable society. Sweden 
has proved that sustainable development does not 
have to hamper economic growth; on the contrary, the 
demand for sustainable solutions can be a growth driver. 
Since 1990 the emissions of CO2 have been reduced 
by 9 per cent in Sweden, while the economy has been 
growing at stable speed. Innovations in this field are 
many and often profitable. 

In 2010, the total energy supply to the Swedish system 
amounted to 616 TWh, compared with 457 TWh in 1970. 
In the same period the population increased by 17 per cent. 
Despite this overall increase in energy supply, the supply of 
crude oil and oil products has declined by 47 per cent since 
1970. The net production of electricity increased by almost 
131 per cent in the same period, due to the expansion of 
nuclear power and hydro power. Renewable energy sources, 
primarily biofuels and wind power, are growing steadily.  
The supply of biofuels has actually increased by over 230 per 
cent since 1970.

The change from oil to other energy sources is partly due 
to the increase in electricity production. Another important 
measure is energy taxation on fuels and electricity. Energy 
taxes are implemented not only for fiscal reasons, but also as 
a means to achieve environmental objectives.

General energy tax is levied on most fuels, based on 
various factors such as their energy content. Carbon dioxide 
tax is levied on the emitted quantities of carbon dioxide 
from all fuels except biofuels and peat. The general rate of 
carbon dioxide tax in 2011 was SKr1.05 (15 US cents) per kg 
of carbon dioxide. There are also taxes on other emissions. 

HOLISTIC PLANNING
Energy planning is often linked to the planning of other 
infrastructure in cities, such as waste management, transport, 
water supply and water treatment. This is part of the Swedish 
holistic, systems approach to planning the ‘SymbioCity’, 
described in more detail below. 

Sweden was a forerunner in introducing tax on carbon 
dioxide emissions, in 1991. In 1990, Sweden’s proportion 
of renewable energy amounted to 33 per cent. By 2009, this 
had increased to 47 per cent. Sweden’s commitment in EU’s 
energy strategy is to reach 49 per cent renewables by 2020.
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Smart energy planning in 
Sweden

Stockholm at dusk. The EU’s directive on energy efficient lighting will save a lot of energy.
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The increase in the proportion of renewable energy since 
the 1990s is due in large part to the use of biofuels in 
electricity and heat production, and in industry. Of the total 
use of renewable energy, biofuels accounted for 57 per cent. 
Renewable energy in the transport sector accounts for a very 
small part of the total use of renewable energy.

Reducing fossil fuels in the transport sector is a recognised 
problem not only in Sweden, since transport use is 
increasing globally and there is as yet no real alternative. 
However, already today the proportion of renewable fuels 
used for vehicles is 9.8 per cent of the vehicle fuel total.  
The target that has been set by the European Union is  
10 per cent by 2020.

In a new bill the Swedish government proposes to exceed 
the EU target with a compulsory quota of 10 per cent 
ethanol in petrol and 7 per cent fatty acid methyl ester 
(FAME) in diesel. The long-term goal is that the country’s 
vehicle fleet is fossil-independent by 2050.

A PROGRAMME FOR A SUSTAINABLE 
MUNICIPALITY
The programme for a Sustainable Municipality has led to 
new and innovative solutions for Swedish energy planning 
on a local level. The objective is to integrate energy and 
climate issues in the municipal planning processes.

The Swedish Energy Agency initiated the programme, 
which is based on co-operation with a number of 
municipalities and their ambitions to make their local 
communities more sustainable. The Swedish Energy Agency 
contributes with knowledge and information, and helps 
to build networks. Municipalities are encouraged to learn 
from each other’s experiences, give and provide support 
and discuss possibilities or obstacles. These experiences are 
also spread to the general public through the internet and a 
number of fact sheets.

Energy issues are part of many operations and decisions 
in the municipality, such as public transport, waste 
management, planning of urban districts, industrial areas, 

building and refurbishing. Good management of these issues 
can create better conditions for sustainable development. 
Co-operation with external actors such as utilities can lead 
to a more environmentally-aware business and industry and 
more demand for sustainable products and services. 

Researchers at universities contribute with methods and 
tools which are developed within the programme. They look 
at processes for co-operation and the transfer of knowledge 
between different actors in the municipality, and how the 
local level co-operates with the regional and national actors.

The Sustainable Municipality started as a five-year feasibility 
study with five municipalities in 2003. The results were 
positive, and an invitation to participate in the next step was 
launched. Around 60 of Sweden’s 290 municipalities were 
interested and later joined in the second programme period 
from June 2008 to June 2011. Thirty-eight municipalities are 
participating in the current third phase, 2011-2014. 

Municipalities are encouraged to 
learn from each other’s experiences, 

give and provide support.

Focus areas are physical planning and local business 
development. The different work packages cover areas such 
as mobility management, energy efficient refurbishment, 
energy quotas for new houses, energy management systems 
for small and medium-sized enterprises (SMEs), energy 
driven business development and renewable energy.
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Solar energy is essential for low energy houses.

Renewable fuels, like biogas, stands for  
9.8 per cent of vehicle fuels in Sweden
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THE SYMBIOCITY CONCEPT
SymbioCity is another way of looking at cities and urban 
development. It is a concept for promoting Swedish 
know-how in environmental and clean technology for the 
sustainable development of cities. It was founded on the 
initiative of the Swedish government and Swedish industry. 

The presumption for SymbioCity is that there are 
potential synergies in urban functions that can be combined 
for increased efficiency and profitability. A holistic approach 
to urban planning can save money, time and resources. If 
you treat the urban functions as parts of the same system, 
the basic mathematics can be cheated, and 1+1 can easily 
add to more than 2. 

One example is waste water treatment. With modern 
technology drinking water can be produced from household 
waste water. What then remains of this waste water could 
serve, along with household waste, as a resource for biogas 
production. Two urban functions (water supply and 
sanitation), are combined with waste management and the 
result could be biofuel for the city bus fleet and quality 
fertiliser for the farmers. The goals of local municipalities 
regarding waste disposal and the technical competence of 
private companies draw mutual benefit.

WASTE TO ENERGY
Sweden was an early mover in the field of waste management 
and in regarding waste as a substantial energy resource. 
During the global oil crisis in the early 1970s, domestic 
forest industries were fast to substitute fossil fuels with their 
own residues. They cut costs for fossil fuels and avoided 
expenses for waste management. Since these early steps were 
taken, the industrial bioenergy systems have become more 
sophisticated and efficient year by year. 

International collaboration is a key to sustainable 
development. It can spring from a mutual need for 
knowledge exchange and technology transfer, expressed 
in bilateral agreements. One example is the Indo-Swedish 
collaboration on waste to energy and biogas for urban 

infrastructure. It began with a Swedish business delegation, 
‘Biogas for Urban Infrastructure’, to India in June 2009, 
supported by the Swedish Government and the Swedish 
Energy Agency. Later it proved to be the first step of a new 
programme on biogas technology, called ‘Waste to Energy’.

Biogas was selected as the keyword for the delegation 
because it represents an area of technology that is well 
established in India and meets the country’s challenges, 
while it also provides examples of Swedish integrated 
solutions and technical cutting-edge competence. 

International collaboration is a  
key to sustainable development.

By sharing experiences and technological solutions with 
Swedish partners in this programme, Indian cities can find 
ways to develop their sustainable urban waste management 
systems. Of particular relevance is that the Swedish and 
Indian models build on strong municipal actors and 
openness to public-private partnerships. Some fundamental 
similarities and interesting differences provide opportunities 
for mutual learning and partnerships.

The results of this programme are very promising. 
Partnerships have been established in Pune and Mysore, 
a feasibility study for biogas production at an abattoir is 
being implemented and a pilot plant is being planned in 
Delhi. A second phase of the programme is now under 
way, focusing more on the experiences from the Sustainable 
Municipality programme. �

Andres Muld is Former Director General of the Swedish Energy 
Agency. Mr Muld has a lifetime of experience in the energy field. He 
has focused his career on energy efficiency, energy supply issues and 
municipal development. He left his position on 1 May 2012, and, while 
preparing for his own retirement, he is in the process of handing over 
responsibility to the new Director General Mr Erik Brandsma. 

The Swedish Energy Agency is a government agency whose 
objective is to implement the national energy policies. We are the 
largest funder of energy research in Sweden. We participate actively 
in international cooperation and support businesses and technology 
transfer that can lead to sustainable development.

Kungsgatan 43 
PO Box 310, SE-631 04 Eskilstuna, Sweden 
Tel: +46 16 544 20 00 | Fax: +46 16 544 20 99
Website/contact: www.energimyndigheten.se

More and more people move to cities.  
A holistic approach to urban planning  
can save money, time and resources.
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CASE STUDY: TURKU

The City of Turku, former Capital of Finland and European 
Capital of Culture 2011, has since the early 1990s been a hub 
of co-operation for sustainable development among cities 
in Northern Europe. The city has implemented a successful 
teamwork strategy that has created good value for both Turku 
and numerous other cities. Now Turku has taken the next step 
and initiated new co-operation with global businesses.

One of Turku’s key objectives is to reduce greenhouse gas 
emissions to a sustainable level (interim target 30 per cent 
by 2020). The city has already cut emissions by 16 per cent 
from the 1990 level. The main reduction has come through 
the extension of district heating (based on combined heat and 
power, and renewables) to cover 90 per cent of households, and 
by increasing the use of renewables. Currently 36 per cent of 
heat is produced from renewables and by 2020 the share will 
be more than half. From the beginning of 2012 the electricity 
procured by the city is completely from renewable sources.

Even if such important steps have been taken and good co-
operation among cities utilised, there are limits on how far 
the city can get without extending its knowledge basis further. 
Since 2009, Turku has been running a joint urban research 
programme with universities in order to intensify the transfer 
and joint creation of knowledge on urban development 
challenges. Since 2010 the city has also been involved with 
the World Business Council’s Urban Infrastructure Initiative, 
where the aim is to create new models of interaction between 
cities and businesses.

In 2011, on a first-of-its-kind city sustainability project, experts 
from Acciona, GDF Suez, Siemens, TNT, Toyota and UTC 
analysed Turku’s challenges on mobility, energy production 
and energy use. Solutions were then elaborated together with 
city officials and the outcome report, Solutions Landscape for 
Turku, was presented to the Mayor and close to 100 leading 
politicians on 13 October 2011.

The report was well received and many solutions are now 
under implementation. Planning is ongoing for light rail, use 
of biogas as transport fuel is in the pipeline, and pilot areas 
for sustainable living are being designed. On the basis of the 
successful co-operation experience, Turku and Siemens have 
also started a three-year strategic partnership to further develop 
the joint knowledge-basis approach.

On the occasion of the launch of the Turku Report, Willfried 
Wienholt, Head of Urban Development, Corporate 
Development, Siemens One, Siemens AG, said: “This first 
engagement in the UII project proved the value of businesses 
being involved early in a city’s sustainability planning. 
Our combined skills and experience, together with the 
city’s knowledge, help transform cities’ progress towards a 
sustainable future.”

The Deputy Mayor of Turku, Mr Jarkko Virtanen, stated: 
“We have ambitious sustainability targets and this strategic, 
early-stage collaboration has helped us see how to achieve our 
vision. Sustainability cuts across different departments and 
working with companies from several sectors helps us make the 
necessary connections and find the right solutions.”

Deputy Mayor Virtanen is in charge of environment, 
planning, energy and infrastructure. He is also Vice President 
of the Union of the Baltic Cities, which is a membership 
organisation of over 100 cities in Baltic Sea Region countries.

www.turku.fi

TURKU TEAMS UP WITH 
GLOBAL BUSINESSES 

Contact: Mr Risto Veivo, Advisor to Deputy Mayor 
Tel: +358 2 262 7417 
Email: risto.veivo@turku.fi

Turku_v1.indd   2 23/05/2012   09:39:46
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ECO2
Ekotehokas 
Tampere 2020

The City of Tampere was founded by the Tammerkoski 
rapids, the power from which enabled the largest industrial 
facilities in Finland to be established in the city. For a long 
time, hydroelectric power was used as the sole source of energy. 
Today, Tampere is the third largest city in Finland. Although 
energy is produced efficiently with combined heat and power 
technology, there is a need to cut the city’s carbon footprint.

As an answer to this, the City of Tampere has joined the 
Covenant of Mayors with other local authorities within the EU, 
prepared a climate strategy for the Tampere Central Region, 
and launched a comprehensive project known as ‘ECO2 – Eco 
Efficient Tampere 2020’ in co-operation with the Finnish 
Innovation Fund Sitra. The objective of the project is to reduce 
greenhouse gas emissions by over 20 per cent by 2020. 

ACTIONS SPEAK LOUDER THAN WORDS
Since the launch of the ECO2 project, the emphasis on 
climate and energy issues in the city has grown steadily. The 
eco-efficiency of new urban plans is assessed comprehensively 
and energy system analyses in new areas are made. All new 
buildings in Tampere have to be at least energy class A from 
the beginning of 2012. Finland’s first passive energy daycare 
centre started its operation in Tampere in the beginning of 
2012. A new information centre for energy efficiency in 
construction and housing was opened in 2011. Tampere 
Power Authority has increased the share of renewable energy 
considerably. In the field of sustainable mobility, the planning 
of a new light rail tram system is going forward steadily, and 
in 2012 many improvements in the conditions for cycling and 
walking will be made.

One of the first city areas with eco-efficiency targets is Vuores, 
a new green district to be built in Tampere by 2020, with 
homes for 13,000 people. Some examples of the eco-efficiency 

measures taken in Vuores include:
 A subsidy for passive- and zero-energy housing. These 
houses get 50 per cent reduction in the plot rent for the 
first five years.

2012. The fair area will contain approximately 10 passive- 
and zero-energy houses.

Finland will be built in Vuores.

construction is being adapted to the varying landscape as 
well as to preserving the valuable natural areas.

education.

collection system, which decreases the need for truck 
traffic.

manner. It will be kept and absorbed in water meadows, 
hollows and underground pits. 

and cycling routes. 

in the fields of renewable energy and energy-efficient 
construction.

ECO-EFFICIENT 
TAMPERE 2020

 
Pauli Välimäki, Director of ECO2-project, pauli.valimaki@tampere.fi,  
+ 358 40 801 6035

Pertti Tamminen, Director of Vuores-project, pertti.tamminen@tampere.fi,  
+ 358 400 638 218

Tampere_v3.indd   2 24/05/2012   10:03:27
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By Henrik Dam Kristensen, Danish Minister for 
Transport

Cities and urban areas play a central role in our society 
today. Large parts of our populations live and work in 
urban areas, and cities also play an important role as 
centres of economic activity. In this light, it is essential 
that we consider how to ensure that our urban transport 
systems are sustainable, while at the same time providing 
a high level of mobility. This is not the least important 
aspect, as mobility and the existence of efficient 
infrastructure are key elements in facilitating growth. In 
Denmark, these ambitions are seen as complementary 
aspects of a co-ordinated strategy. Our efforts to achieve 
sustainable urban travel are based on a multifaceted 
approach that relies on efficient and integrated public 
transport, deployment of new technologies and on further 
developing the benefits of being a bicycling nation.

Efficient urban transport systems enable a swift and easy 
transport of people and goods and reduce the hours lost 
while waiting in congested traffic lines. Investments in 
comprehensive and modern public transport, integrated 
infrastructure solutions, the utilisation of new technologies 
and the promotion of bicycles as an easy and practical means 

of urban transport are central elements of the broad Danish 
approach. Our aim is to reduce the environmental impact of 
our transport system, while simultaneously ensuring a high 
level of mobility.

CONVENIENT AND INTEGRATED 
PUBLIC TRANSPORT
More and improved public transport is an essential element 
of a greener transport system in major cities. Public transport 
should be an easy everyday alternative to the car. Danish cities 
already boast a comprehensive and modern network of public 
transport, and large sums are currently invested to increase the 
availability and attractiveness of public transport in cities.

Public transport should be an easy 
everyday alternative to the car.

A new metro was completed in 2007 in Copenhagen 
providing the capital of Denmark with more than 21 km 
of state-of-the-art driverless metro services. Departing 
every fourth minute, the Metro provides fast and easy 
access between the city centre and the wider Copenhagen 
area. For instance, it only takes 14 minutes to travel from 
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the city centre to the doorstep of Copenhagen Airport. A 
planned doubling of the metro lines will be completed in 
2018 which will further extend the metro network in the 
Copenhagen area.

In Copenhagen and other major cities such as Aarhus 
and Odense, public funds are also invested in light railways. 
Efforts to make buses more efficient, the provision of real-
time traffic information to bus passengers, assigned bus lanes 
and improved bus terminals all aim to make public transport 
as accessible an option to passengers as possible. A strong 
public transport system is thus at the heart of our ambitions 
to promote green mobility in our cities.

Reducing the level of  
pollution is particularly  
important in our cities.

It is a priority issue in our approach that different urban 
modes of transport are well integrated. This is important to 
fully utilise the benefits of a comprehensive public transport 
network and enable passengers to make transport choices 
that are tailored to their needs. Initiatives include easy access 
to bring bicycles on trains. In a similar vein, park and ride 
facilities have been established in several cities that make it 
easy to combine the use of car and train. 

PIONEERING GREEN TECHNOLOGIES
A green transformation of the transport system is a central 
ambition of the Danish Government. While we can be 
pleased about decreased levels of air pollution, efforts 
are still needed to reduce emissions. These efforts must 
aim to promote the development of new and greener 
transport solutions as well as to further improve existing 
technologies.

The Danish transport policies aim to synthesise Denmark’s 
infrastructural and environmental challenges and make 
Denmark independent of fossil fuels in the long term. 
Reducing the level of pollution is particularly important in 
our cities, as this is where health damage is by far the greatest.

It is my ambition that Denmark will become a pioneer of 
new and greener transport technologies. Our efforts must 
focus on developing and testing new technologies, new 
alternative fuels and innovative ways of guiding consumers 
towards greener choices.

VEHICLE EFFICIENCY
A number of pilot projects have already been launched, 
including the use of biogas, electricity or hybrid technologies 
in buses. Most passengers are probably unaware that the 
bus they rely on runs on electric or hybrid technology. 
The important question is that we have an urban space 
with a green profile, where people can enjoy the city with 
minimum inconvenience from traffic.

To many Danes, the car is an essential utility for everyday 
life – and it will continue to play a significant role in 
satisfying the transport needs of citizens. As a consequence, 
it is important that our vehicles are as efficient as possible.

In many ways, Denmark has already achieved much. The 
Danish car stock has undergone remarkable improvements 
in terms of energy efficiency and CO2 emissions, and Danish 
drivers are the greenest in the EU in terms of emissions per 
kilometre. It is a focus area of the government to create a 
greater demand for energy efficient cars by means of tax 
exemptions for electric vehicles and a vehicle registration 
tax that is even more favourable to energy efficient vehicles. 
It is crucial that we maintain and build on these positive 
developments in addition to our efforts of promoting new 
and greener technologies.

DENMARK – A CYCLING NATION
As many already know, Denmark is a country of cyclists. 
Especially in Copenhagen, Aarhus and other major cities, 
the bicycle plays an important role in everyday traffic, 
bringing people to and from work, education and social 
activities. In Copenhagen, for example, the bicycle is used by 
more than one in three commuters every day. 

Often, the bicycle is quite  
simply the smarter choice!

If you ask a Dane exactly why the bicycle is so popular, 
he or she would probably find it difficult to come up with 
a quick answer – it is simply the natural choice for many 
people. Personally, I value my bicycle highly, and frequently 
choose it ahead of the ministerial car in the mornings to get 
to the Ministry.

Often, the bicycle is quite simply the smarter choice, 
especially in urban areas. No waiting in long lines of cars, 
no driving around in search of a place to park. Put simply, 
no other means of transport combines fast and inexpensive 
travel with sustainability so effectively – all the while 
improving the rider’s health.

PLANNING FOR EASY ACCESS
As a general principle in urban planning in Denmark, residential 
areas, business areas and new urban areas must be located in close 
proximity to train or metro stations in order to maximise the use 
of public transport. The principle is exemplified by Nordhavnen, 
the largest metropolitan development project in Scandinavia, 
which is currently being established in the northern part of 
Copenhagen. A new metro station ensures that the new district is 
fully integrated into the public transport network.
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Underlining the bicycle’s strong position in the 
Danish transport system is a deliberate integration of 
cycling into transport policies and urban planning by 
Danish municipalities. Thus, cycling is an integral part 
of infrastructure development in cities and towns with 
continuous investments in bicycle lanes and bicycle parking.

The Danish Government has a clear ambition to further 
increase the use of bicycles. An ambitious cycling policy was 
launched in January 2009 as part of a larger green transport 
agreement. In the agreement, about €133 million (US$175 
million) for the period 2009-2014 was aimed specifically at 
projects that improve the conditions for cyclists, especially 
bicycle commuting. Considering that little more than 
5.3 million people live in Denmark, this is a considerable 
amount of money. A large portion of these funds is designed 
for co-funding coherent and innovative bicycle projects in 
cities and towns, as this is where the bicycle’s potential is best 
realised with many short-distance trips. 

Cycling is an integral part of infra-
structure development in cities.

The list of projects that have benefited from these funds is 
already substantial. One recent and innovative example is a 
new ‘bicycle super lane’ from the outskirts of Copenhagen 
to the city centre. The 17 km of high-class bicycle lane runs 
through several local municipalities. This makes it a very 
positive example of different authorities collaborating to 
reach solutions that transcend the boundaries on a map.

I personally believe that this synthesised approach to 
infrastructural planning is the way forward in order to secure 
wide-ranging and efficient bicycle solutions – in Denmark 
and elsewhere.

A MULTIFACETED APPROACH 
In conclusion, the Danish efforts to achieve sustainable 
urban transport are based on a multifaceted approach. 
It relies on efficient and integrated public transport, 
deployment of new technologies and – of great importance 
to myself and my fellow citizens – on further developing the 
benefits of being a bicycling nation. �

Henrik Dam Kristensen is the Danish Minister for Transport. He is 
a member of the Social Democrats and currently also president of 
the EU Council for Transport Ministers.

The Danish Ministry of Transport is responsible for 
administrating and implementing the transport policies of the 
Danish Government. The Ministry has around 150 employees and is 
supported by a number of subordinate executive agencies.

Danish Ministry of Transport 
Frederiksholms Kanal 27F, DK-1220 Copenhagen K 
Denmark 
Tel: +45 41 71 27 00 | Email: trm@trm.dk
Website: www.trm.dk
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CASE STUDY: KALUNDBORG

Exactly 100 km from 
Denmark’s Capital 
lies Kalundborg – 
the first to bring 
the Smart City 
notion on to Danish 
territory. It is a 
natural outgrowth 
of the  successful 
Kalundborg 
Industrial Symbiosis, 
which is the longest 
standing industrial 
collaboration of  
its kind.

MORE THAN  
40 YEARS OF  
SYMBIOTIC COLLABORATION 
With its unique composition and historical traditions of 
collaboration in public-private partnerships, Kalundborg 
Municipality is proving to be an internationally recognised 
Smart City leading by example.

Kalundborg Industrial Symbiosis is based upon on-going 
resource optimisation, supplemented by converting residues 
from one industry into a resource for another, thereby 
reducing both costs of production, waste creation and the 
environmental footprint. 

50 PER CENT WIND BY 2020 
By adopting this symbiotic collaboration model into the 
smart energy and grid dimension, Smart City Kalundborg is 
turning resource efficiency into an economic growth factor 
that will resound globally. This is particularly relevant to 
Denmark, where the 2012 Energy Act outlines how wind 
power generation will meet 50% of Denmark’s electricity 
needs by 2020. 

Smart City Kalundborg is implementing a platform for 
energy services that complement and support grid operations. 
Kalundborg Municipality and technology partner Spirae are 
together with the local DNO SEAS NVE and the Danish 
Energy Association bringing a new operational framework to 

an array of energy services that enables them to interoperate 
commercially and be responsive to the capabilities, needs and 
limitations of the electric grid. By enabling ‘grid-responsive’ 
services, Smart City Kalundborg will show that a diverse blend 
of energy production, distribution, and demand management 
offerings that are grid-aware are not only economically 
possible, but are actually preferable. 

THE KEY TO PROSPERITY AND GROWTH
Kalundborg is uniquely positioned to demonstrate how 
disparate distributed energy resources and the electric grid 
can coexist synergistically, bringing together a broad mix of 
stakeholders to meet the ambitious energy goals defined at a 
political level. Building on a tradition of citizens’ involvement, 
Kalundborg Smart City is an aspiration as a societal democratic 
model where green economic growth models dominate. 
Together stakeholders are poised to place Kalundborg at the 
centre of the next generation of energy innovations – while 
maximising benefits to all.

www.symbiosis.dk 

KALUNDBORG   
A LEADER IN THE SMART CITY CONCEPT

Martin Andersen

Andersen@kalundborg.dk 
www.smartcitykalundborg.eu

Peter Keller Larsen

pkeller-larsen@spirae.com 
www.spirae.com

Kalundborg_v5.indd   2 24/05/2012   10:04:36
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By Mayor Henning G Jensen, Aalborg Municipality

After the Rio Summit in 1992, only a few European 
countries included Local Agenda 21 in their urban plans. 
To encourage change in this direction, the EU Commission 
launched a global initiative and, together with Aalborg 
Municipality, took it to the first pan-European conference 
on Sustainable Cities and Towns in Aalborg in 1994. At 
the conference the Aalborg Charter was adopted and 
approved by the participants. Ten years later, in 2004, 
Aalborg City again hosted a sustainability conference 
known as Aalborg +10. The conference continued ten 
years’ work with the Aalborg Charter, and at the 2004 
conference the Aalborg Commitments were adopted by 
the participants. The commitments were formulated to 
inspire and engage European cities to work seriously and 
responsibly for local sustainable development.

THEMES, ACTIVITIES AND ACTIONS
The Aalborg Commitments contain 10 themes of action, 
and 50 key activities and concrete actions for local 
sustainable development. The ten themes are:
1. Governance
2. Local management towards sustainability
3. Natural common goods

4. Responsible consumption and lifestyle choices
5. Planning and design
6. Better mobility, less traffic
7. Local action for health
8. Vibrant and sustainable local economy
9. Social equity and justice
10. Local to global

The commitments encourage action in the most 
challenging areas, and within 12 months local governments 
must produce a Baseline Review Report. Targets and actions 
are then defined by the local governments who commit 
themselves to report widely about their progress.

Since 2004 there have been many impressive and 
inspiring results. To date over 650 local governments have 
signed the Commitments, ranging from Lycksele in the 
northern part of Sweden to Nioro du Rip in Senegal, and 
from Donetsk in the eastern part of Ukraine to Ponto 
Delgada in the Atlantic Ocean, making them one of the 
most widely used sustainability tools. They have been 
copied and actively used in Brazil by the Plataforma Cidades 
Sustentáveis (the Sustainable Cities Platform), where 
they play an important part in committing politicians 
to put local sustainability on the agenda. And at the 
Informed Cities Forum 2011 in Naples, Italy, the Aalborg 

©
 S

im
on

 Q
ui

nt
on

The importance of the  
Aalborg Commitments



NORDIC FOCUS

www.sustainablecities2012.com 59

Commitments were voted the most important sustainability 
tool by the participating cities. 

THE 2010 SURVEY
In 2010 the Aalborg Commitments Secretariat and the 
international local government association ICLEI conducted 
a survey evaluating how the Aalborg Commitments have 
supported local governments in their progress towards 
sustainable development. 

The survey showed that after putting their signature to the 
Aalborg Commitments, the overwhelming majority of local 
governments – in fact more than two-thirds – had managed 
to increase the involvement of stakeholders and citizens 
in planning and projects on sustainable development, 
while at the same time experiencing greater awareness on 
sustainability issues among stakeholders and local citizens 
(Figures 1 and 2). 

That is a very positive development since one of the 
fundamental principles of the Aalborg Commitments and 
Local Agenda 21 is that local sustainable development is 
only possible in a participatory and democratic process, and 
in close partnership with stakeholders and citizens so that 
they become an integral part of the solutions. 

The survey also revealed a clear trend in terms of greater 
local political commitment to sustainable development 
which is pivotal in the efforts to promote sustainable 
development (Figure 3). 

The responses of many local governments indicate that it is 
indeed this political commitment, combined with the greater 
involvement of stakeholders and citizens, that has had the 
greatest significance in terms of their improved results. 

One of the areas in which the most marked improvements 
are highlighted by the survey is in regard to the protection 
and reduction in impact on local natural resources such 
as drinking water, air, soil and biodiversity. Improvements 
have taken place according to no less than 75 per cent of 
the responses. Clear progress has particularly been made 
in relation to the climate; this applies both to strategies 
concerning climate mitigation and strategies concerning 
local adaptation to climate change. Several responses indicate 
that the adoption of ambitious climate targets is the most 
important result of signing the Aalborg Commitments. 

Furthermore, the survey shows that the percentage of waste 
for re-use and recycling is increasing in the vast majority of 
signatory local governments. In the area of transport, many 
respondents, just like Aalborg Municipality, are experiencing 
a shift in transport habits with greater emphasis on public 
transport and bicycle infrastructure. This is of course very 
positive for the climate, air pollution in towns and cities and 
with regard to the health of the citizens in the municipality. 

All in all, the survey revealed that a great deal of progress 
has been made towards sustainable development among 
the local governments that have endorsed the Aalborg 
Commitments. Although it can be difficult to assess the 
exact added value of the Aalborg Commitments as one of 
the available means or tools, based on the survey it can be 
justly concluded that the Aalborg Commitments make a 
considerable difference as an important point of reference 
for local governments that are committed to action. In the 
future the Aalborg Commitments will hopefully continue to 
play an important role in terms of local government efforts 
to promote sustainable development.

Mayor Henning G Jensen congratulating new signatories at a 
signing ceremony in Dunkerque, 2010. 

Figure 1. Stakeholders’ and citizens’ involvement in 
planning and projects on sustainable development has:

Figure 3. The political commitment to sustainable 
development has:

Figure 2. Stakeholders’ and citizens’ awareness of 
sustainability issues has:
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Some of these efforts are documented twice a year when 
the Aalborg Commitments Secretariat collects articles 
from signatories. These articles cover a wide range of areas, 
from signing ceremonies to the implementation of specific 
commitments, but the common denominators have always 
been dedication and inspiration, and the testimony is a joy 
to read. 

It goes without saying that the Aalborg Commitments 
have also had great importance in shaping the Municipality 
of Aalborg, which is the third largest in Denmark, and has 
a population of 200,000 covering an area of 1,152 sq km 
(September 2011). The City of Aalborg is the capital city 
with a population of around 125,000.

With a new sustainability strategy around the next corner, 
consisting of exciting new ideas and possibilities within a 
broad spectrum of areas, we can look back at the numerous 
achievements already made, and on tracks that have been 
laid leading in all the right directions. 

GREEN PARTNERSHIPS
Partnerships have been created across the public/private 
sphere with local businesses of all sizes. The Green Shop 
scheme is one example of such a partnership directed towards 
small and medium-sized businesses. The goal here – in co-
operation with the shops – is to find ways in which to run 
businesses in a more environmentally friendly manner. To 
date there are around 100 Green Shops in the Municipality of 
Aalborg, and in the autumn of 2011 the first Green shopping 
street in Denmark was inaugurated in the centre of Aalborg. 

Another public/private partnership that has been 
developed focuses on the industrial sector. This concept 
is known as the Network for Sustainable Business 
Development in Northern Denmark, and is a co-operation 
between the municipalities of Aalborg and Hjørring, the 

University of Aalborg, and a number of local industrial 
businesses. The aim of the partnership is to strengthen the 
participating businesses’ competitiveness through targeted 
efforts towards environmental sustainability. The individual 
business commits itself to making a sustainability report 
setting its future targets, which then is to be implemented 
with the aid of the municipalities.

The future looks brighter than ever for Aalborg Municipality 
as well as for the Aalborg Commitments. Sustainable 
development is about taking care of the earth, in our small 
piece of the puzzle. And it is about doing our part in helping 
others – by inspiration or guidance – in taking care of their 
pieces. Collectively, we can put the puzzle back together. �

Henning G Jensen is Mayor of Aalborg Municipality, and in 2004 
played a pivotal part in the adoption of the Aalborg Commitments. 
He has been a member of the Aalborg City Council since 1974. From 
1982 to 1997 he was Alderman for the Social Department, and has 
been the mayor since 1998. He is a member of several boards and 
is chairman of, among other things, Aalborg Harbour (Aalborg Havn 
A/S), Aalborg Airport a.m.b.a. and Aalborg Business Council.

For more information about the Aalborg Commitments, please 
visit www.aalborgplus10.dk or contact the Secretariat at  
adm-teknik@aalborg.dk

The Aalborg Commitments Secretariat 
Rantzausgade 4, DK-9000 Aalborg, Denmark 
Tel:  +45 9931 2194 
Email: adm-teknik@aalborg.dk
Website: www.aalborgplus10.dk
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WHAT DOES YOUR CITY HOPE TO 
GAIN FROM ENCOURAGING GREEN 
BUILDING TECHNIQUES?
McGinn, Seattle: Green building is a key component of 
Seattle’s larger commitment to addressing climate change, 
and a key piece of our economic development strategy. 
Our efforts to date have led to a design and construction 
industry known throughout the country for its expertise, to 
the construction of the first Living Building Challenge office 
building – the Bullitt Center – and to a growth in green jobs.

Nimptsch, Bonn: Buildings cause 40 per cent of Bonn’s 
greenhouse gas emissions. Strategies to lower these emissions, 
especially from older buildings with low energy standards, 
carry a high potential for climate mitigation. Encouraging 
private house owners to invest in green techniques and 
providing assistance with solar energy programmes are 
activities that help to realise this potential. Bonn applies 
the European Energy Award climate management system 
and, with its Climate Action programme, achieved the Gold 
Standard for the second time in 2011. As a member of both 
the Climate Alliance and the European Covenant of Mayors, 
Bonn has committed to lowering its CO2 emissions from 
1990 levels by a minimum of 20 per cent by 2020, and 
halving them by 2030. Currently Bonn is developing an 
integrated climate protection concept.

Robertson, Vancouver: Cities need to take the lead on 
climate change and sustainable development. Cities are the 
most entrepreneurial order of government – we can meet 

goals and move more nimbly. Buildings represent 55 per 
cent of Vancouver’s carbon emissions. We are committed 
to hard targets to reduce greenhouse gas emissions and to 
being the world’s greenest city by 2020. Green buildings and 
strong energy efficiency measures help us save money, reduce 
emissions and create high-paying jobs in the process – so 
sustainable buildings play a vital role in achieving our ‘big 
green goals’.

Louie, FCM: The long-term health of Canada’s economy 
is closely linked to the scope and quality of municipal 
infrastructure investment. In Canada, municipalities already 
face an infrastructure deficit, a massive shortfall in the funds 
required to upgrade existing municipal assets or build new 
ones. While FCM works closely with our federal government 
to address this challenge, local governments can begin the 
process with practical steps. In fact, buildings represent a 
significant opportunity for municipalities to both save on 
energy costs and reduce their environmental footprint. More 
efficient buildings use less energy and water, and can be key 
in helping to divert waste from landfills, with appropriate 
on-site recycling and waste collection practices. Buildings also 
provide a ‘quick win’, with payback periods becoming ever 
shorter for investment in both retrofits and new construction.

WHAT DO YOU SEE AS THE BIGGEST 
BARRIER TO THE UPTAKE OF GREEN 
BUILDING TECHNIQUES IN YOUR CITY?
McGinn, Seattle: We now understand that existing 
buildings are a critical link in our sustainable future; the 
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Roundtable: building  
a sustainable city

As explained in this section, green building is a key part of a sustainable city and offers a relatively low cost means to reduce 
emissions and create happier, better communities. We have interviewed officials in three municipalities that have excellent 
plans for green building and have shown considerable vision and initiative in developing their green building initiatives. 
We spoke to Mike McGinn, Mayor of Seattle; Jürgen Nimptsch, Mayor of Bonn and Vice Chair of the World Mayors 
Council on Climate Change; and from Vancouver, Mayor Gregor Robertson, as well as Raymond Louie, Chair of the 
Federation of Canadian Municipalities’ Green Municipal Fund and Councillor for the City of Vancouver.

Mike McGinn, 
Mayor of Seattle, 
USA

Jürgen Nimptsch, 
Mayor of Bonn,
Germany

Gregor Robertson,
Mayor of Vancouver,  
Canada

Raymond Louie, 
Chair of the 
Federation 
of Canadian 
Municipalities’ Green 
Municipal Fund
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majority of the building stock that will exist in 2030 is 
already built. To make an impact we need better information 
on how our buildings are actually working, and we need 
owners willing to commit up-front capital to make 
improvements. To increase our understanding of energy 
consumption in buildings we have enacted benchmarking 
legislation that requires buildings of 10,000 sq ft (929 sq 
metres) or larger in Seattle to report aggregate annual energy 
use. In turn, we believe this information will encourage the 
market to drive energy efficiency investments.

Nimptsch, Bonn: The biggest challenge (it is a challenge 
rather than a barrier) is to involve private investors and 
future house owners. We have already taken important steps 
towards this; whenever the city sells building land, the new 
owners are obliged to meet energy standards that are far 
beyond federal German legislation. For existing buildings, 
application of this standard is not universal, since it is 
difficult to persuade owners to make a long-term investment 
that will not fully pay off in the short run. The Bonn Energy 
Agency helps to bridge this gap by offering advice and 
information to private house owners.

Louie, FCM: From a national perspective, FCM observes 
three main challenges faced by local governments. First, 
municipalities need to better understand the significant 
economic gains from energy efficiency, not only the 
environmental benefits. Second, lack of the knowledge 
and techniques related to green buildings can be a barrier, 
as many smaller communities do not have the in-house 
technical and financial know-how to take on these projects 
and have limited access to external consultants with such 
expertise. Finally, a ‘green’ building risks turning ‘grey’ 
if municipal building operators do not have the proper 
training to operate and maintain a building at its optimal 
level. A highly efficient building may underperform and end 
up costing more.

One aspect of FCM’s Green Municipal Fund™ (GMF) 
mandate is to address these knowledge barriers and to 
assist municipalities and their private sector partners in 

gaining the knowledge they need to undertake projects 
like green buildings. We do this through resources such as 
case studies of municipalities that have built or retrofitted 
green buildings, webinars on best examples and new 
green building techniques, and our annual Sustainable 
Communities Conference, which brings together experts 
and suppliers to share knowledge on municipal sustainable 
infrastructure and help municipalities develop their networks 
to access advice and assistance for future green projects, 
including green buildings. 

TELL US ABOUT SOME OF THE 
SUCCESSFUL PROJECTS RUN UNDER 
YOUR AUTHORITY.
(Seattle has implemented incentives for green building  
and a programme of home energy upgrades)
McGinn, Seattle: Seattle provides diverse programmes 
that help encourage market transformation toward greener 
buildings. Our Priority Green programme allows new 
construction projects meeting green building standards to 
move through the permit process more quickly. Projects 
meeting the more advanced standards of the Living 
Building Challenge are allowed flexibility to accommodate 
innovative technologies or design approaches. Our public 
electric and water utilities offer financial rebates that help 
to make high-performance buildings possible. Finally, our 
Community Power Works programme provides subsidised 
energy audits, rebates, low-cost financing, approved 
contractors, and a ‘one-stop shop’ customer experience, all 
aimed at achieving deep energy savings in single family, 
multi-family, large commercial, small business, hospital, 
and municipal buildings.

(Bonn has focused on combined energy  
production as a means to efficiency)
Nimptsch, Bonn: Switching from the combustion of 
brown coal to natural gas at the HKW Nord combined heat 
and power plant in 1997 was a step that saved 70,000 tonnes 
of CO2 emissions annually. A further step has been taken 
recently by converting the plant into a gas and steam power 
station. With the new plant we shall be able to generate 50 
per cent of our local electricity, rather than the previous 20 

Olympic Village, Vancouver.

PV panels on a roof top in Bonn.
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per cent, saving emissions as well. In our City Hall as well as 
in the Old Town Hall, we use green electricity. Moreover, we 
have installed a geothermal plant during the renovation of 
our Old Town Hall in 2011.

Louie, FCM: One of the many projects funded by GMF 
is the new LEED Gold town hall built by the Town of The 
Blue Mountains, Ontario, on a remediated brownfield 
site. The building’s energy consumption is expected to be 
reduced by 62 per cent compared with a similar facility 
built to the standards of the Model National Energy 
Code for Buildings (MNECB). This reduction is achieved 
through a number of efficiency measures: a lower window-
to-wall ratio, triple-glazed windows with fibreglass frames, 
increased roof assembly insulation, increased exterior wall 
insulation, efficient lighting and ballasts, occupancy sensors 
and increased daylighting, an energy-recovery wheel, and 
a ground-source heat pump. Small domestic hot water 
heaters are positioned where hot water is required, to reduce 
stand-by losses and pump power. Lessons learned by the 
town will be shared with municipal partners through peer-
to-peer exchanges, tours, presentations, circulars and a final 
report. This project earned the town an FCM Sustainable 
Communities Award in the brownfield category in 2011. 
(See www.fcm.ca/home/awards) 

THE CITY OF VANCOUVER HAS 
A PLAN FOR CARBON NEUTRAL 
BUILDINGS BY 2020. WHAT ARE YOU 
PUTTING IN PLACE TO ENSURE THIS 
BECOMES A REALITY?
Robertson, Vancouver: Our city now has as the greenest 
building code in North America, and our long-term goal is 
to lead the world in green building design and construction. 
As of July 2010, all re-zonings in Vancouver are required 
to be certified LEED Gold. We’re developing our strategy 
to ensure all new buildings from 2020 onwards are carbon 

neutral. We are also creating new ways to finance green 
renovations to existing buildings, implementing passive 
design guidelines and advancing renewable energy with new 
neighbourhood energy utilities. Education and outreach 
programmes to engage existing building occupants on 
energy efficiency will be an important component of our 
work as well. 

HOW HAVE YOU ADDRESSED AND 
INVOLVED BUSINESSES AND 
PRIVATE HOUSE OWNERS IN YOUR 
SUSTAINABILITY PROJECTS?
Nimptsch, Bonn: Sustainability is a common good. It 
therefore calls for common commitment and common 
ownership. Since 2006, some 50 companies in the 
conference and accommodation business have become 
partners of an initiative called ‘Sustainable Bonn’, 
implementing strategies in the fields of energy, water, waste, 
mobility and fair/sustainable procurement. In 2011, we 
became partners of the World Tourism Organisation as test 
destination of ‘Hotel Energy Solutions’. Bonn also runs 
the Ökoprofit programme with businesses in Bonn since 
2008, a programme for sustainable and thereby efficient 
management. Civil society is addressed in many ways: with 
offers like the Bonn Energy Agency, with our annual Energy 
Action Day, with publications, information and incentives. 
And I am particularly happy that both the business sector 
and civil society are responding positively.

WHAT WOULD YOUR ADVICE BE 
TO WORLD CITIES LOOKING TO 
ENCOURAGE GREEN BUILDING?
McGinn, Seattle: Green building needs to be addressed 
on many fronts and in a holistic manner. We want to 
improve standard practice as well as supporting innovative 
projects that can lead the way and demonstrate what is 
possible. Second, it’s not just about buildings; they only 
exist as part of the larger context of neighbourhoods and 
cities and regions. In Seattle our greatest greenhouse gas 
emissions come from transport. So even if all our buildings 
are net-zero energy, we still haven’t created the community 
we need, which is a walkable, pedestrian oriented city. 
Third, we need to continuously adapt – to shifting needs, 
to our evolving knowledge and to a changing climate. 

Nimptsch, Bonn: The key words for cities all over the 
world are awareness, mobilisation and ownership. People 
need to understand that they secure their own future by 
taking sustainable decisions. Cities need the support of 
their citizens and their local businesses alike, in order to 
implement these decisions. So the best they can do is share 
ownership. A stakeholder who is part of the decision-
making process and, finally, of the solution will probably 
even volunteer to go beyond the expectations. We have had 
excellent experience with this strategy. And – as far as the ©
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adaptation to climate change is concerned – we would like 
to suggest that we start a multilateral process in our cities, 
a process that involves the local administration, external 
expertise, political leaders and local stakeholders. We have 
been going through this process since 2009 and the first 
results are quite encouraging.

Robertson, Vancouver: Cities learn from each other 
and constantly share and adopt best practices – we’re all 
dealing with similar challenges. In their own local context, 
cities cannot be afraid to challenge industry to meet bold 
and important goals – but we must always also be open and 
willing to receive feedback from stakeholders and potential 
partners to succeed.

Louie, FCM: First, look to your peers for advice, whether 
it is at the global, national or local order of government 
level. Cities of all sizes across the country and around the 
world are improving their building standards. They can help 
create a momentum towards making these new standards 
the norm. GMF knowledge resources are a good place to 
start; our case studies, webinars and conferences are full 
of lessons, know-how and people you can learn from. 
Second, talk about the financial benefits of reducing the 
input demands of a building for lighting, heating, cooling 
and other operations through green techniques. Third, 
engage your business and private sectors in developing 
incentives or policies that will motivate and support them 
in retrofitting or constructing green buildings. This may 
include implementing new tax or financing incentives. 
Finally, engage with citizens in your community; they lead 
the way with demand and are a good source of strength to 
advance projects.

HOW IS YOUR CITY LOOKING TO 
IMPROVE ITS BUILDING PRACTICE IN 
THE FUTURE?
McGinn, Seattle: We’re looking at several different 
strategies. Benchmarking helps us understand how buildings 
are performing and can help create local expertise. Seattle 
is investing in our own buildings to help create the market 
for green building practices, making our own facilities 
models of high-performance. We are revising our building 
code to incorporate portions of the IgCC and piloting 
an outcome-based approach to energy code for historic 
buildings. Recommendations for new initiatives to reduce 
building energy use will be presented this autumn as part of 
the Climate Action Plan. We are also developing incentives 
to the private marketplace to spur innovation. The 2030 
District is working to meet the goals of the Architecture 
2030 Challenge for Planning. We are increasingly looking 
at how we plan whole neighbourhoods to encourage travel 
by public transport, bicycling and walking, and to make it 
simpler for buildings to use district energy, recycled water, 
as well as to support local food production. In the long 
run, we have to scale up our thinking about green building 
to address whole neighbourhoods and think systemically 
about how buildings and people work together to create a 
sustainable city. 

Louie, FCM: In 2010, FCM undertook a green renovation 
of a historic building in downtown Ottawa to house some of 
its own operations, including GMF. The renovation achieved 
LEED Gold certification for commercial interiors, and has 
been toured by several interested groups, including delegates 
attending our most recent Sustainable Communities 
Conference in February 2012. We will soon be issuing a 
call for proposals for sessions for our upcoming Sustainable 
Communities Conference in Windsor, Ontario, and are 
aiming to include content related to net-positive green 
buildings – buildings that through features like energy 
generation have a net positive impact on the environment. 
We are very interested in opportunities to continue to share 
best practices in this important and expanding field. 

Robertson, Vancouver: Vancouver’s Greenest City 
Action Plan outlines our comprehensive strategy for 
leadership on sustainability. This includes energy efficiency 
and green buildings, smart urban planning with walkable 
neighbourhoods, improving the safety and convenience 
of our cycling network, and major investment in public 
transit. We’re also working to support urban agriculture and 
improve access to local food, launch a public bicycle system, 
create new parks and green spaces, expand our food scraps 
composting programme, and ensure that 80 per cent of our 
waste is diverted from landfill/incinerator by 2020. �

The City of Bonn.
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SPECIAL FEATURE: WSP & SWEDEN GREEN BUILDING COUNCIL

Sustainability Certifi cation of Urban Areas 
(Hållbarhetscertifi ering av stadsdelar, or HCS in 
Swedish) is a Swedish national collaborative project. It 
was initiated and is currently managed by the consultant 
group WSP, alongside a managing committee with 
representatives from Sweden Green Building Council, 
IVL Swedish Environmental Research Institute, NCC, 
PEAB, Diligentia, Hifab and the Cities of Stockholm, 
Malmö, Umeå and Norrköping. Th e project team has a 
united vision: “a joint working process that engages and 
leads to sustainable urban development”. Th e project 
aims to facilitate a productive dialogue between diff erent 
governmental agencies, cities, property owners and other 
design, construction and user groups on how to create 
optimal solutions for the certifi cation of new and existing 
urban areas.

In the fi rst phase the project team evaluated BREEAM 
Communities and discussed the viability and applicability 
of sustainability certifi cation systems for urban areas in 
Sweden. Th is fi rst phase involved 120 people from 36 
diff erent organisations, including such groups as government 
agencies, cities, developers, property owners, utility companies, 
consultants and architects. After the fi rst phase of the project, 
the team was able to conclude that sustainability certifi cation 
of urban areas could be a very useful tool in Sweden, leading 
to better communication and collaboration between diff erent 
stakeholders involved in urban development projects, and 
assisting in establishing mutual and measurable goals. 

In September 2011, the project’s fi ndings to date were 
presented to over 800 people at seminars held in fi ve cities, as 
well as one international conference in Malmö, Sweden. Th e 
project’s website, www.hallplatsen.nu, features information 
about the project including a number of short fi lms. Th is 
website is currently being updated, and will also include 
content in English. 

Approximately 70 stakeholders will be involved in the next 
phase of the project. Th ere is a gratifyingly high level of 
interest in being involved. In October 2012, Sweden Green 
Building Council will take ownership of the project. A 
study is currently under way to assess and compare diff erent 
certifi cation systems as they would be applied to urban areas 
in Sweden, including challenging contexts such as existing 
areas under redevelopment or rehabilitation. In the autumn 
of 2012, Sweden Green Building Council will determine 

whether to adapt an international certifi cation system to 
Swedish conditions, or to develop a uniquely Swedish system 
of certifi cation. Upon confi rmation of the preferred approach, 
Sweden Green Building Council will lead the development of 
a Swedish Manual for Sustainability Certifi cation of Urban 
Areas, with help from the stakeholders involved in the project. 

Developing a national manual with the help of a great variety 
of stakeholders will result in high quality results, and at the 
same time create interest in using the new system. Workshops, 
seminars and meetings will provide excellent opportunities for 
project participants to discuss how Swedish practitioners can 
collaborate regarding sustainable urban development. 

AUTHORS:
Ann-Kristin Karlsson, Director Sustainable Cities, WSP 
Sweden, Project Manager HCS
Bengt Wånggren, CEO Sweden Green Building Council

www.wspgroup.com  -  www.sgbc.se

SUSTAINABILITY 
CERTIFICATION 
OF URBAN AREAS 

Company summary:
WSP is one of the world’s leading engineering and design consultancies, 
providing sustainable management and consultancy services to clients 
across the built and natural environment. 

Email: info@wspgroup.com

Company summary:
Sweden Green Building Council is a non-profi t organization owned by its 
members, open to all companies and organizations within the Swedish 
construction and real estate sector.

Email: info@sgbc.se

PEAB is developing Varvsstaden in Malmö, which is one of the urban 

areas in Sweden where sustainability certifi cation is used at the moment. 
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By Jane Henley, Chief Executive Officer, World Green 
Building Council

About half of today’s buildings will still be standing in 
2050. Demolishing these carbon-hungry dinosaurs is 
generally counter-productive – as the embodied energy 
stored within them, and the energy required to construct 
replacement buildings, usually outweighs the energy 
savings gained. However, the energy efficiency of older 
buildings can be improved by at least 20 per cent through 
‘quick wins’ such as better insulation. The Empire State 
Building is one of the most visible examples of a trend that 
is occurring around the world – retrofitting buildings to 
make them more resource-efficient and climate-friendly.

In 1931, when the Empire State Building opened its doors 
for the first time, it towered 102 storeys over New York 

City. Then the world’s tallest building, it represented the 
best in architecture and technology, and epitomised the vast 
possibilities for a modern age. 

Global greenhouse gas  
emissions could be slashed by a 

third simply through better design 
and operation of our buildings.

Today, while the Empire State Building’s ‘tallest’ claim has 
been surpassed, it has become a symbol for a new, green age. 
A recent US$32.2 million retrofit, the largest of its kind in the 
United States, has encompassed everything from cleaning and 
re-insulating 6,000 windows to resealing the building’s façade.
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The result? A 40 per cent reduction in energy usage, 
translating into energy savings of US$4.4 million a year, 
savings of 105,000 metric tonnes of carbon over a 15-year 
period and a payback period of just over three years. The 
environmental upgrade has earned the building a LEED 
Gold for Existing Buildings certification from the US Green 
Building Council. 

CARBON SAVING WITH RETROFITS
The United Nations Environment Programme (UNEP), 
the International Energy Agency and others estimate that 
buildings consume between 30 and 40 per cent of global 
energy, and are responsible for around a third of global 
greenhouse gas emissions. In some developed nations, 
these numbers are even higher. In addition, the building 
sector consumes nearly half of global resources. Yet hidden 
beneath these alarming statistics exists a real opportunity for 
dramatic change. The Intergovernmental Panel on Climate 
Change (IPCC) argues that global greenhouse gas emissions 
could be slashed by a third simply through better design and 
operation of our commercial and residential buildings. The 
largest savings for new buildings come from designing and 
operating buildings as complete systems; but the IPPC has 
found that retrofitting existing stock and replacing energy-
using equipment would realise the largest portion of carbon 
savings by 2030.

Green building retrofit  
programmes can deliver on a range 

of other local priorities, such as  
job creation and human health.

UNEP argues that up to 90 per cent of a building’s 
lifetime energy use is consumed during its operation 
– for heating, cooling, ventilation, lighting, appliances 
and so on. This means significant energy savings can be 
achieved through relatively inexpensive actions, such as 
upgrading insulation and replacing inefficient light bulbs, 
and switching to low energy appliances. More significant 
upgrades include highly efficient ventilation and cooling 
systems, solar hot water systems and multiple glazing. 

GREEN LEADERSHIP AT THE GRASS-
ROOTS LEVEL
In many countries, the retrofitting trend is being driven 
at the local government level. The C40 Cities Climate 
Leadership Group, which represents 40 of the world’s largest 
cities, is focused on retrofitting existing buildings to reduce 
energy usage and greenhouse gas emissions. New York Mayor 
Michael Bloomberg, who is chair of the C40 initiative, has 
said that the effort to reduce greenhouse gas emissions and 
adapt to climate change will be won or lost in cities.

While cities play an increasingly important role in the 
transition to a sustainable built environment, there is also a 
general recognition that green building retrofit programmes 
can deliver on a range of other local priorities, such as job 
creation and human health.

In London, Mayor Boris Johnson’s RE:FIT programme 
aims to retrofit 400 of the city’s public buildings. Forty-
two pilot projects have already been upgraded, including 
buildings owned by Transport for London, the Metropolitan 
Police, and the London Fire and Emergency Planning 
Authority. The total spend of £7 million (US$11 million) 
has reduced energy consumption by 28 per cent – and the 
cost will be offset after a payback period of seven years. 
“Retrofitting London is a win-win,” Johnson has said. “Not 
only does it make perfect economic and common sense by 
cutting energy costs, but it also reduces carbon emissions 
and stimulates the capital’s burgeoning low carbon economy, 
creating jobs and boosting skills.”

In the US, the Environmental Protection Agency is 
running a ‘Battle of the Buildings’ in which 245 facilities 
compete to save the most on their utility bills through 
energy efficiency improvements. Over the border in Canada, 
the Better Buildings Partnership in Toronto has brought 
together building owners, managers and tenants to work 
on 1,896 energy efficiency projects. The combined energy 
saving is estimated at C$55 million annually. Impressively, 
the City of Toronto estimates the programme has created 
more than 80,000 jobs.

The World Business Council for Sustainable Development 
(WBCSD), a consortium of some of the world’s leading 
companies, has laid out a roadmap for a transformation 
of the sector to reduce energy use in buildings by 80 per 
cent by 2050. The WorldGBC is partnering with the 
WBCSD on the next phase of this Energy Efficiency in 
Buildings initiative, which will harness the knowledge of the 
private sector to create a replicable process for widespread 
implementation of energy efficiency. 

A GREEN GOLD RUSH
In Australia, two-thirds of Melbourne’s commercial 
buildings are receiving sustainable makeovers, with the 
‘1200 Buildings’ programme aiming to cut greenhouse gas 
emissions by more than 380,000 tonnes a year. Melbourne 

RETRO JOBS
Retrofit programmes have the potential to support massive job 
growth. UNEP has found that investments in energy efficiency 
measures in buildings could generate 3.5 million green jobs 
in Europe and the United States alone. The Natural Resources 
Defence Council has calculated that five direct jobs and five 
indirect jobs could be created for every US$1 million invested 
in energy efficiency retrofits in the US, and similar job numbers 
support large-scale retrofit efforts in Australia and the UK.
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Lord Mayor Robert Doyle has said the programme would 
bring a “green gold rush” by generating around A$1.3 billion 
in economic activity and around 800 ‘green collar’ jobs.

Alongside the direct utility  
savings and job creation, green 

buildings can improve the health  
and well-being of occupants.

The 16 corporations who are signatories to the programme 
manage 30 buildings between them, and have committed to 
reduce their greenhouse gas emissions by 38 per cent. They 
plan to introduce a range of energy-saving technologies, 
from easy options such as lighting and natural ventilation, 
through to energy cogeneration systems, cooling towers and 
computerised building monitoring systems. 

One of the signatories of the 1200 Buildings programme, 
Kador Group, has achieved an impressive result with its 
green retrofit of 500 Collins Street in Melbourne. Built in 
1970, 500 Collins Street was the first refurbishment of a 
central business district commercial building to achieve a 
Green Star certification. The Kador Group commenced the 

progressive green renovation in 2006, achieving a  
5 Star Green Star – Office v1 rating from the Green  
Building Council of Australia. 

A range of environmental features were integrated into the 
renovation, including chilled beam air conditioning, energy 
efficient T5 light fittings and solar panels. As a result, the 
retrofit has delivered a 30 per cent saving in air-conditioning 
energy, a 50 per cent saving in energy from lighting and a 
further 15 per cent saving in energy from hot water.

A pre- and post-occupancy study found that the 
refurbished office delivered a 39 per cent reduction in 
average sick leave and a 44 per cent reduction in the 
monthly average cost of sick leave. Even more surprising, the 
new green office boosted typing speeds of secretaries by nine 
per cent and lawyers’ billing ratios by seven per cent, despite 
a 12 per cent decline in the average monthly hours worked.

The evidence clearly suggests that, alongside the 
direct utility savings and job creation, green buildings 
can improve the health and well-being of occupants, 
enhance productivity, reduce staff turnover, reduce patient 
hospitalisation time, and even enhance student achievement 
in green schools. Both the direct and indirect cost savings of 
integrated green building strategies are real and significant. 

So, what can local governments do to capitalise on the 
green retrofit movement? While not every city can be part 
of the C40 initiative, governments at the city level can take 
a leadership position by implementing green retrofitting 
programmes for their own buildings, and achieving green 
ratings for every project. Communicating successes and 
challenges, and providing case studies, can help the business 
and broader community to understand why investing in 
their own buildings can deliver the triple bottom line of 
people, planet, and profit. �
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500 Collins St, Melbourne is now a 5 Star Green Star building.

Jane Henley is the Chief Executive Officer of the World 
Green Building Council, a role she assumed in February 2010. 
Jane is committed to driving market transformation that is 
underpinned by sound economic practices that simultaneously 
deliver financial, social and environmental benefits. 

The World Green Building Council (WorldGBC) is a 
coalition of more than 90 national green building councils, 
making it the largest international organisation influencing 
the green building marketplace. The WorldGBC’s mission is 
to facilitate the global transformation of the building industry 
towards sustainability through market driven mechanisms. 

World Green Building Council 
5 Shoreham Drive, Downsview, Ontario M3N 1S4, Canada 
Tel (mobile): +64 2140 0612 
Email: jhenley@worldgbc.org
Website and contact form: www.worldgbc.org
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SPECIAL FEATURE: WAREMA

WAREMA exterior solar shading, proven technology 
for 50 years, makes it possible to reduce energy use in 
buildings by 40 per cent, and increase the comfort of 
the occupants. 

Solar radiation that enters a building in summer is absorbed 
inside the structure. Th e long-wave heat radiation causes a 
considerable increase in the internal temperature, and cannot 
escape through the glazing, producing a greenhouse eff ect 
inside the building. 

THE WAREMA SOLUTION 
Solar shading products have a great impact on reducing the 
entry of solar radiation. Th is works best when the devices 
are installed externally, in front of glazed areas. Radiation is 
refl ected by the solar shading before it reaches the glazing, 
thus preventing it from penetrating the building. 

Th e amount of daylight that enters a building can be 
increased, as the upper section of the external venetian blind 
remains horizontal while the larger lower section remains 
half closed to avoid glare. All devices are adjustable and 
totally retractable. 

IMPORTANT BENEFITS OF EXTERNAL SHADING

POTENTIAL FOR ENERGY SAVINGS WITH 
EXTERNAL VENETIAN BLINDS

www.warema.com

WAREMA 
SOLAR SHADING 

Warema International GmbH 
Mr Thierry Feike 
Hans-Wilhelm Renkhoff Str. 2 
97828 Marktheidenfeld 
Germany 
Tel: +49 9391 20 3800
Email: thierry.feike@warema.de

Warema_v2.indd   2 24/05/2012   10:06:16
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By Walker Wells, Green Urbanism Program Director, 
Global Green USA

The inherent sustainability of well-designed buildings and 
thoughtfully implemented urbanism is rapidly changing 
how local leaders pursue environmental initiatives. The 
outdated notion of the city as the antithesis of nature is 
being replaced by a realisation that the built environment 
offers a multitude of opportunities to foster and perpetuate 
a culture of sustainability. Designing new municipal 
facilities to meet stringent green building standards is one 
of the most commonly used methods for cities to express 
their desire for a more sustainable built environment. 
The initiative taken on building projects is also leading to 
more expansive efforts to revise codes, upgrade the stock of 
existing buildings, and retrofit outdated neighbourhoods.

DEMONSTRATING THE POSSIBLE 
For many cities, the decision to undertake a green building 
project is heroic, with the focus on creating an exemplary 
building that integrates the most recent cutting edge green 

systems and technologies. In the past decade, hundreds 
of libraries, police and fire stations, city halls, recreation 
centres, port and airport headquarters, and even mundane 
maintenance facilities have earned certification through 
LEED or other green certification programs. Examples 
include the San Francisco Airport Terminal 2, New York’s 
Brooklyn Children’s Museum, the Chicago Transit Authority 
headquarters, City of Los Angles Police Headquarters, the 
City of Santa Monica Main Library, and the Port of Long 
Beach Pier G Operations Building. 

For many cities, the decision  
to undertake a green building  

project is heroic.

Typical benefits derived from these buildings include 
30-40 per cent water savings, 20-40 per cent energy savings, 
healthier work environments, and lower utility costs. With 

Making municipal buildings 
sustainable

City of Santa Monica Main Library.
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the introduction of solar thermal and solar photovoltaic 
systems, the net energy use of a high performing, green-
certified civic building can be reduced by over 70 per cent. 
This level of achievement is consistent with the objectives of 
the Architecture 2030 initiative, and in line with the State 
of California long-term policy to require net zero energy 
commercial buildings by 2030. These successes have enabled 
staff and local leaders to raise the bar on local requirements, 
with many cities now requiring LEED Gold certification 
for all future projects. The demand by local governments 
for green projects has also transformed the design and 
construction industry in most major US cities; so that 
having green building expertise and staff with credentials is 
nearly a prerequisite for doing business. 

But municipal buildings typically represent less than 
2 per cent of the total amount of building area in most 
communities. So while these projects have high symbolic 
value, the overall impact on the built environment is 
relatively small. Recognising the disparity between the large 
perceptive impact and the relatively minor discrete benefits 
created by any one civic project has caused local leaders to 
seek ways to expand the reach of their green building efforts.

STANDARDS FOR THE PRIVATE SECTOR
Starting in 2006, cities including San Francisco, Washington 
DC and Seattle have begun to establish policies to require 
private-sector developments to meet the same standard of 
green certification as city projects. The non-profit organisation 
Global Green USA was invited to assist numerous California 
cities including Los Angeles, Long Beach, Malibu, West 
Hollywood, Mountain View and Cupertino to shape local 
policies based on the LEED rating system.

The demand by local governments 
for green projects has also 
transformed the design and 

construction industry.

The rapidly growing trend among California cities to 
establish private sector green building requirements raised 
concerns among architects, developers, and state policy-
makers about maintaining regulatory consistency across 
jurisdictions. In 2009, this led the Governor to initiate 
the formation of a state green building code, known as 
Cal Green. As an appointed member of the Green Code 
Advisory Committee for the past four years representing 
the environmental community, I assisted State Building 
Standards Commission to create a code able to both deliver 
tangible environmental benefits and be feasible to implement 
for cities throughout the state. 

The California Cal Green is the first state code in the 
US, and thus sets an important precedent for how green 

building will be implemented in future years. Already Cal 
Green is transforming how green strategies are perceived in 
the context of the overall design and construction practice. 
Core aspects of green building that reduce greenhouse gas 
emissions, minimise exposure to toxins, ensure access to 
natural daylight, and provide increased financial stability 
during building operation are now expected of any project.

ADDRESSING EXISTING BUILDINGS
Now that local policies and state building codes are requiring 
green building strategies for nearly all new construction 
projects, the role of civic buildings is shifting toward issues 
related to long-term operation. Cities own, operate, and 
lease many properties that were constructed prior to green 
code requirements, and that often feature outdated systems 
and equipment. Auditing, retrofitting and operating these 
buildings effectively is another way that cities can show 
leadership. Some cities are beginning to revise their green 
policies to require either the Energy Star certification or the 
LEED for Existing Buildings certification.

The California Cal Green is the  
first state code in the US, and thus 

sets an important precedent.

Cities are exploring how they can use their regulatory 
powers to influence existing private-sector buildings. 
New York and San Francisco require annual reporting of 
the energy utilisation index (EUI) for commercial and 
multi-family developments. Starting in 2013 the State of 
California will require large commercial properties to report 
their annual energy use, and is exploring a testing and 
reporting protocol for small-scale multi-family and single-
family dwellings. Access to this data can later be used to 
establish a minimum level of energy and water efficiency for 
all buildings, not just new construction.

Looking more broadly at the potential for municipalities 
to influence the built environment reveals the potential 
to promote sustainability within public rights of way and 
through land use and zoning regulations. US cities do not 
typically retain ownership of large tracts of land, but they 
do control streets, sidewalks, and utility easements. These 
publicly owned lands are being used in Portland, Santa 
Monica, Boston, and New York for retrofits that promote 
walking and bicycling, or increase ecological function through 
water capture, urban agriculture or habitat restoration.

CREATING SUSTAINABLE 
NEIGHBOURHOODS
It is through their authority over land development that 
cities may be able to derive the greatest long-term benefits. 
Most greenhouse gas analyses in the US demonstrate that 
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the two most significant sources of emissions are from energy 
use in buildings and transport. Requiring development to 
be more compact, connected and complete is a way for 
municipal governments to influence the greater part of the 
private sector to create places that are inherently sustainable.

Studies show that vehicle trips can drop by up to 50 per 
cent in neighborhoods that are oriented around transit. 
Other studies demonstrate that neighbourhoods designed 
to meet the LEED for Neighborhood Development criteria 
are able to reduce greenhouse gas emissions by several 
tonnes of carbon equivalents per year per person, due to 
the combination of more efficient energy use derived from 
multi-unit buildings and reductions in annual vehicle miles 
travelled. More cohesive neighbourhoods also have a positive 
benefit on public health, as people become more active. 
When a well-designed neighbourhood is combined with 
access to open space or natural areas, the physical and mental 
health benefits multiply.

It is through their authority  
over land development that cities 
may be able to derive the greatest 

long-term benefits.

One example of how a district or neighbourhood can be 
re-imagined and planned in a sustainable way is taking place 
in South Los Angeles. The Los Angeles Housing Authority is 
preparing to revitalise Jordan Downs, an ageing low-income 
housing development built in the 1950s. The current design 
– low-density apartments organised in an outdated super 
block plan – isolates residents from adjacent neighborhoods, 
wastes heating and cooling energy, and effectively requires 
car ownership for transport. 

The new master plan features a connected and walkable 
street grid, medium-density, energy efficient buildings, 
transit access, integrated open spaces, and landscapes that 
function for water capture and treatment. Global Green 

assisted the Housing Authority to ensure that plan is 
consistent with LEED for Neighborhood Development 
criteria and eligible for certification. By combining good 
planning practice with the goal of earning LEED ND 
certification, the Jordan Downs master plan is setting a 
precedent for how sustainability can be woven into future 
urban planning and development projects in Los Angeles.

LOOKING AHEAD
A core value of cities is their ability to bring people together 
to foster innovation in thought, policy, and actions. By 
taking leadership on municipal projects, whether they are 
a single building or large-scale master plan, public officials 
and senior agency staff are setting higher expectations for 
themselves and the private sector so that land is used wisely 
and buildings have lasting value to the community and the 
environment. In this way the creation of high-performing 
green municipal buildings can be the catalyst for setting 
higher expectations for the future sustainability of the city 
as a whole. �

Walker Wells, AICP, LEED AP, is Green Urbanism Program 
Director at Global Green USA. Mr Wells works with affordable 
housing developers, municipalities and school districts to further 
sustainable development practices. 

Global Green is a non-profit organisation headquartered in 
Santa Monica, California, that focuses on creating a sustainable 
future through an integrated combination of technical research, 
assistance, education, and public policy development.

Global Green 
2218 Main Street, Santa Monica 
CA 90405 USA 
Tel: +1 (310) 581 2700 
Email: info@globalgreen.org
Website: www.globalgreen.org
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Port of Long Beach Pier G Operations Building.
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By Philippe Fonta, Managing Director, WBCSD Cement 
Sustainability Initiative and Energy Efficiency in Buildings 

Concrete is the most used building material in the world. 
The cement and concrete industry is making huge efforts 
in many directions to develop sustainable construction; 
cement manufacturers are making progress in managing 
and reducing the environmental footprint associated with 
its production, and promoting its sustainable use. This 
article analyses the existing barriers to constructing more 
energy-efficient buildings and how they can be overcome, 
working together with various business sectors (including 
investors), communities and authorities to deploy and scale 
up energy efficiency measures. 

CONCRETE AND CEMENT THROUGH 
THE CSI PROJECT
Concrete plays a vital part in our daily lives. It shapes the 
built environment around us, from schools, hospitals and 
houses to roads, bridges, tunnels and sewerage systems. 
Concrete is in fact the most used man-made material in 
the world, with three tonnes used annually for each man, 
woman and child. Its superior strength, durability, thermal 
mass, affordability and raw material abundance make it the 
material of choice for most building purposes.

The key component in concrete is cement. It is the essential 
‘glue’ that is applied when cement mixes with aggregates 
(crushed stone or gravel), sand and water. Cement production 
raises several sustainability issues: it emits carbon dioxide 
and other air emissions, and the quarrying of raw materials 
generates local impacts such as noise and dust. Also, water 

use needs to be carefully looked at, particularly in locations 
where water is scarce. The industry is well aware of these 
impacts and addresses them both individually (as producers 
within their sphere of influence) and collectively, via the 
Cement Sustainability Initiative (CSI), a voluntary CEO-
led programme operating under the auspices of the World 
Business Council for Sustainable Development (WBCSD),  
or through regional and national trade organisations. CSI 
companies improve their sustainability performance by 
collectively developing common reporting methodologies and 
guidelines and voluntarily committing to implement them in 
their individual organisations and report on progress.

THE IMPORTANCE OF CONCRETE
Sustainability of buildings is not just measured by 
sustainability of the materials from which they are built, but 
very much as a matter of their operational use. However, 
building materials play an important role and the impacts 
from materials production will become more important 
in the future as efforts are under way to reduce energy 
consumption during the use phase. 

From a material point of view, a number of issues will 
gain prominence: the extraction of primary resources for use 
as materials will need to be continuously reduced through 
circular systems and increased recycling, to offset population 
growth and urbanisation. The further reduction of CO2 
emissions will be mandatory for an industry which today 
accounts for about 5 per cent of man-made CO2 emissions. 
Biodiversity and the active management of ecosystems and 
their services will be critical issues for companies to master as 
they earn and maintain their license to operate in a resource-
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constrained world. And down the value chain, prime 
product manufacturers will be increasingly held accountable 
for the impacts and safety of their products. 

Some countries in Europe achieve 
near 100 per cent recovery and re-
use of construction and demolition 
waste. The ultimate goal should be 

zero landfill of concrete.

Through the CSI, the industry is tackling its footprint 
and enhancing the contribution of cement and concrete to 
sustainable construction:
  There are several ways to reduce CO2 emissions from 
cement production, from improving the overall energy 
efficiency of the process through new technology to 
considering the possibilities of carbon capture and storage. 
The highest potential on a short-term horizon is certainly 
the use of alternative fuels (to replace traditional fossil 
fuels and at the same time use society’s waste to heat the 
cement kiln, thereby reducing landfills), and alternative 
raw materials (e.g. fly ash from coal-fired power plants, 
slag from steel production) to reduce the clinker content 
of cement, making so-called ‘blended’ cement. However, 
one challenge of blending is to convince the construction 
market that blended cements are equivalent in terms of 
strength and reliability to ordinary Portland cement.
 The construction industry and end users are increasingly 
asking for information on the environmental and social 
impacts of producing specific materials. For instance, 

well designed rehabilitation plans for quarries can result 
in significant environmental and social benefits, such as 
preserving unique natural heritage, developing natural 
reserves, or offering recreational activities to surrounding 
communities. At the other end, the recycling of concrete 
reduces natural resource exploitation and waste that would 
otherwise go to landfill. Some countries in Europe achieve 
near 100 per cent recovery and re-use of construction and 
demolition waste (of which concrete is the main constituent). 
The ultimate goal should be zero landfill of concrete, which 
is entirely achievable. To approach this evolution in society’s 
expectation and to work towards a full life-cycle assessment 
of impacts, cement and concrete producers are responding 
by developing tools such as Environmental Product 
Declarations (i.e. life-cycle assessment of impacts), providing 
information on the responsible sourcing of the material. 

SUSTAINABLE BUILDINGS
Buildings represent about half of primary energy use 
globally, if the energy used for the production of the 
materials is included. Energy consumption in buildings is 
projected to rise substantially, particularly in the world’s 
most populous and fastest growing countries, such as China 
and India. Reversing this trend (and cutting energy use in 
buildings by 60 per cent by 2050) is essential to meeting 
global climate change targets, but it will require immediate 
action to transform the building sector.

Materials can play a role to enhance the energy efficiency 
and overall sustainability of buildings, and concrete is a key 
component in that respect. It is a versatile material with 
important properties relevant for sustainable construction, 
such as strength, durability, thermal mass, fire resistance, 
and not least low cost and maintenance. In addition, it 
is used everywhere in the world, mostly as a local-based 

Mutually supportive recommendations.
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product. Yet, it is not one material that makes a building 
more sustainable compared with another. Looking at case 
studies of highly-rated green buildings by organisations 
such as LEED (see http://demo.usgbc.name/projects) and 
BREEAM (see http://www.breeam.org/case-studies.jsp) that 
set standards for best practice in sustainable building design 
and construction, it is clear that materials contribute to but 
do not determine the sustainability of a building. 

The road to more sustainable buildings is paved with 
many obstacles that are independent from material choice, 
such as behavioural trends, and market and policy failures. 
The knowledge and technology available today could achieve 
dramatic reductions in building energy consumption, but it 
is happening only at a snail’s pace. 

THE ENERGY EFFICIENCY IN 
BUILDINGS PROJECT
The WBCSD’s Energy Efficiency in Buildings project (EEB) 
explored these barriers through qualitative and quantitative 
research looking at building market stakeholders’ views. In 
each category of interviewees (architects, contractors, owners 
and tenants) people significantly underestimated how much 
energy is used in buildings, and significantly overestimated 
the costs of greater efficiency, by a factor of two or three. 

Energy efficiency will not happen 
through the market alone.

The EEB project carried out quantified analyses on 
specific sub-sectors such as single family homes and offices 
in six different geographical markets: Brazil, China, Europe, 
India, Japan and the US. The results challenge conventional 
wisdom that there is a cost-free route to low-energy 
buildings. It is true that many energy efficiency measures 
can have negative costs over their lifetime, but people often 
make decisions based on short time horizons. First cost is a 
significant barrier to action, especially for homeowners.

The conclusion of the research and simulation phases of 
the EEB project was that energy efficiency will not happen 
through the market alone. The modelling suggests that 
investments based on traditional financial criteria will only 
marginally reduce total energy consumption. To achieve 
the scale of energy efficiency improvements required, it will 
be necessary to impose and strengthen building codes and 
labelling such as LEED or BREEAM, encourage integrated 
design approaches, raise awareness on energy consumption 
and develop building information systems that provide users 
with data on energy use. (The full EEB report, Transforming 
the Market, is available free of charge from www.wbcsd.org.) 

 WBCSD now aims to ‘trigger implementation’ within 
the building sector by launching a new plan of work for 
EEB:“EEB 2.0”. It has initiated work with communities of 
buildings, owners and investors to design and demonstrate 

a process to implement energy efficiency measures and 
mechanisms within the community’s scope, replicable in 
different markets, on the basis of a common basic set of 
principles and tailored characteristics for each implementation 
project. Performance indicators will be developed to report 
on successful implementation and to scale up the concept. 
This implementation process will also include some 
partnerships with organisations that are directly involved 
in the buildings sector, such as the World Green Building 
Council (WorldGBC), a coalition of more than 90 national 
green building councils, making it the largest international 
organisation influencing the green building marketplace. 

More than 100 WBCSD member companies have 
signed the Manifesto for Energy Efficiency in Buildings, 
thus committing to implement the recommendations of 
the project to their own buildings. This demonstrates that 
leading companies recognise the critical role buildings play 
in shaping and driving the world’s energy consumption. �

Philippe Fonta is the Managing Director of the Cement Sustainability 
Initiative (CSI) and Energy Efficiency in Buildings (EEB) projects in 
the World Business Council for Sustainable Development (WBCSD). 
He has over 20 years’ experience with private companies, working in 
co-operation with international institutions, policy-making bodies 
and non-governmental organisations. Successively Director of 
Environment and Head of Sustainable Development for Airbus, he 
was also Chairman of the Environmental Committee of the Aerospace 
Manufacturers’ Trade Association, being the official observer to the 
UN aviation-specialised standard- and policy-making agency.

The Cement Sustainability Initiative (CSI) is a global effort 
by 24 major cement producers with operations in more than 100 
countries. Collectively these companies account for about one-third 
of the world’s cement production and range in size from very large 
multinationals to smaller local producers. All CSI members have 
integrated sustainable development into their business strategies 
and operations, as they seek strong financial performance with 
an equally strong commitment to social and environmental 
responsibility. Since its creation more than 10 years ago, the CSI has 
focused on understanding, managing and minimising the impacts 
of cement production and use by addressing a range of issues, 
including: employee health and safety, CO2 and other airborne 
emissions, quarry management and land stewardship, water, use of 
fuels and raw materials, and sustainability with concrete.

The CSI and Energy Efficiency in Buildings (EEB) are both 
projects of the World Business Council for Sustainable Development 
(WBCSD), which is described in the companion article ‘Working with 
business to create sustainable cities’.

WBCSD – CSI 
4 chemin de Conches, 1231 Conches-Geneva, Switzerland 
Tel: +41 (0)22 839 31 00 | Fax: +41 (0)22 839 31 31
Email: info@wbcsd.org
Website: www.wbcsd.org, www.wbcsdcement.org



Orona IDeO- innovation city: 
elevation innovative technologies in eco-efficiency 
and building energy management will take place in 
this new born city 

www.orona-group.com

1st company in the elevation sector worldwide certified in 

Eco-design – ISO 14006

Business group formed by 30 companies in Spain, France, 

Portugal, United Kingdom, Belgium, the Netherlands and 

Luxembourg

One of every 10 new lifts in Europe is Orona

99 countries have Orona products installed

180,000 lifts worldwide with Orona technology

Number 1 in Europe in terms of the capacity for producing 

complete lift systems

The objective of the Orona IDeO-innovation city is to 
create an ecosystem of innovation that forms a fusion 
space of different synergic activities (business, university 
and research) and a laboratory where elevation innovative 
technologies in eco-efficiency and building energy mana-
gement will be applied. The project is going to be a 
reference in innovation and sustainability that ranges 
from the activities housed in Orona IDeO-innovation city to 
the quality of urban design, architecture and environmental 
value of the landscape that characterizes the entire 
technological park. 

Directive guidelines of Orona IDeO-innovation city include:

1. Zero-energy buildings: the buildings in Orona IDeO-
innovation city will be self-sufficient, generating their 
own energy; they will have storage systems and efficient 
consumption. 

2. Adequate energy management will materialize through 
the energy service company that integrates the global 
engineering, installation, maintenance and business 
project.

3. The latest urban mobility technologies, innovative 
elevation concepts, sources of renewable energy and 
intelligent energy management will be incorporated 
into the buildings. 

4. The complex will be a reference in sustainable 
architecture. This will be illustrated by achieving inter-
nationally recognized environmental certifications, such 
as Leadership in Energy and Environmental Design 
and Building Research Establishment Environmental 
Assessment Method. 

The University of Mondragon and IK4-Ikerlan Research 
Alliance will help ORONA to develop this strategic project 
as a technological city, joining university knowledge with 
that of innovation centers and companies, so the combined 
knowledge benefits all. 
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By Maria van der Hoeven, Executive Director, the 
International Energy Agency (IEA)

Over 70 per cent of global energy demand is consumed 
in cities, where roughly half of the world’s population 
lives. Moreover, the urban population is expected to 
continue increasing rapidly due to growing urbanisation 
in emerging economies and developing countries, putting 
cities at the centre of the sustainable energy challenge. 
Cities can play an important role in the application of 
sustainable solutions, especially if city planners learn 
to identify policy opportunities for reducing their 
consumption of energy and better exploiting their 
capacity to generate energy.

Policy to ensure reliable energy supply and sustainable 
energy generation will generally be designed and implemented 
at the local level. But the impacts of national and regional 
policies on the overall urban policy package must also be 
considered, as they will drive energy consumption and 
generation at the city level. Energy policies should therefore 
strive to create an effective link between national, regional, 
and local needs. Several of the most important areas to address 
include city planning policies, building energy efficiency 
policies, transportation policies, and energy generation, 

distribution and delivery policies. Impact analyses of such 
policy areas should also employ a cross-sectoral approach.  
The link between energy and transport for example is 
apparent, but less obvious interdependencies can also be 
important, such as the interplay of energy policies with waste 
and water management. 

Energy policies should strive to 
create an effective link between 

national, regional, and local needs.

Policy-makers should include energy demand and 
generation requirements in the early stages of city planning 
policy design. A holistic approach is necessary, where not 
only traditional technology, but also passive solutions are 
considered. For example, this could include taking into 
account the local climate in city planning policies, in order 
for buildings to benefit or be protected from solar gains.

The nature of the energy sustainability challenge will 
require a range of solutions to promote strong cities, while 
reducing CO2 emissions and dependence on traditional 
external energy sources. 
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Urban energy policy design

Over 60 per cent of global energy demand is consumed in cities, where roughly half of the world’s population lives.
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URBAN ENERGY POLICY PACKAGE
CITY PLANNING
City planning is a major policy driver of sustainable energy 
generation. It is therefore essential that city officials ensure 
that city planning accommodates various other policy 
goals, since it determines the urban density and establishes 
residential, non-residential, and mixed zoning. These 
decisions can have a direct impact on building heating and 
cooling needs, the cost effectiveness of public transport, and 
the vulnerability of the built environment to extreme weather 
conditions. Overall energy demand and supply needs can 
thus be reduced by design as much as by technology. 

BUILDINGS’ ENERGY EFFICIENCY
The buildings sector is the primary energy consuming sector 
at the city level. Energy efficiency policies for this sector 
should therefore be developed early on in the design of 
urban policy packages. 

Overall energy demand and supply 
needs can thus be reduced by design 

as much as by technology.

These policy packages should include building energy 
codes and energy labelling schemes that aim to reduce 
the energy demand of both new and existing buildings, 
without compromising comfort levels. When implemented 
effectively, building energy codes can ensure the deployment 

of energy efficient technologies and reduce the risk of 
blackouts during extreme weather conditions. Energy 
efficient buildings often yield greater year-round comfort 
levels, which in turn can be a low-cost means to provide 
health benefits for its occupants. Reducing energy demand 
will lower pollution levels by cutting unnecessary power 
generation, and reduce urban heat island effects. 

TRANSPORT
Transport is the second energy consuming sector at the 
city level, and should similarly be considered early on in 
urban policy design. Transport policy to reduce energy 
consumption might include the implementation of efficient, 
high quality and safe public transport systems; schemes to 
discourage the use of personal vehicles, such as road pricing 
or driving and parking restrictions; and policies that turn 
multi-modal trips into seamless journeys, such as car-sharing 
and employee transport plans. Provision of infrastructure to 
support more and safer non-motorised travel (such as cycling 
lanes and better footpaths) can also play an important role. 
Such policies not only reduce energy use and greenhouse gas 
emissions, but also bring substantial improvement in other 
environmental externalities, such as local air quality and 
noise. Mixing shopping and work areas with residential areas 
can also save energy by reducing the average distances city 
dwellers need to travel on a normal day.

ENERGY GENERATION
Sustainable city-level energy generation policies should 
include plans for electricity and heat generation through 
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Figure 1. Hammarby eco-cycle model.
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local renewable energy sources. Cities should thus aim 
to be centres for energy and heat generation, where 
technically feasible and economically viable. These efforts 
should be concurrently supported by city planning and 
building energy policies, in combination with waste and 
water management programmes. Energy generation should 
be part of an integrated approach that includes energy 
distribution and delivery, and that can help to increase 
on-site renewable generation and the overall share of 
renewable energy.

Resources should be  
secured for local capacity  

building and energy  
awareness programmes.

Such an integrated approach is not new. Since the 
Earth Summit in 1992, several cities around the world 
have implemented it. The approach was illustrated by the 
Hammarby (Stockholm) eco-cycle model (see Figure 1).

ENERGY DISTRIBUTION AND DELIVERY
Policy-makers should consider smart grids, distribution 
management, and end-user energy delivery at the early 
stages of urban policy formation. Investing in smart grids 
can improve demand response, delivery of energy efficiency, 
integration of variable renewable resources, and enable 
electric vehicle recharging services. Such grids also smooth 
demand peaks and stabilise the electricity system, helping to 
deliver effective energy savings. 

CAPACITY BUILDING, TRANSPARENCY 
AND STAKEHOLDER INVOLVEMENT 
In order to achieve effective implementation, resources 
should be secured for local capacity building and energy 
awareness programmes. As cities can benefit greatly from 
sustainable energy generation, it is important that they lead 
by example. Public buildings should be energy efficient and 
use renewable energy where possible; and local authorities 
should include the purchase of energy efficient products and 
goods in their procurement rules.

In the end, city planning is  
about human well-being.

 Cities should also be mindful of transparency, and include 
all stakeholders and interested parties from the early stages of 
urban policy package design. Both stakeholder involvement 
and transparency are key to successful acceptance and 
implementation of such policies.

TOWARDS A SUSTAINABLE FUTURE, 
INSIDE AND OUTSIDE CITIES
In the end, city planning – including buildings, public 
transport, energy supply, waste and water management – is 
about human well-being. Efforts should not focus merely on 
statistics or technology, but also be mindful of beautification 
and quality of life. Urban greenery programmes, for 
example, can increase quality of life while decreasing heat-
island effects. 

This type of common-sense, win-win solution is typical 
of good local, integrated policy planning. Even if national 
policy takes the limelight, the real impact of energy policy 
will first be local. And given the importance of cities within 
the wider energy equation, addressing their particular 
needs in a sustainable, intelligent and efficient manner also 
enhances national energy security. Cities lie at the centre of 
the energy challenge; making sound urban policy is key to 
the solution. �

Maria van der Hoeven took over as Executive Director of the IEA on 
1 September 2011. Previously, she served as Minister of Economic 
Affairs of the Netherlands from February 2007 to October 2010. As 
minister, Ms Van der Hoeven took the initiative in advancing several 
key aspects of her country’s energy policy, including unbundling, 
infrastructure modernisation and extension, developing the Dutch 
gas hub policy, and accelerating the development and use of 
renewables. She played an active role in European energy policy 
development, and helped to set up the Pentalateral Forum, which 
establishes co-operation on electricity between Germany, France 
and the Benelux countries. Before becoming Minister of Economic 
Affairs, she was Minister of Education, Culture and Science.

The International Energy Agency (IEA) is an autonomous 
organisation that works to ensure reliable, affordable and clean 
energy for its 28 member countries and beyond. Founded in response 
to the 1973/4 oil crisis, the IEA’s initial role was to help countries 
co-ordinate a collective response to major disruptions in oil supply 
through the release of emergency oil stocks to the markets. In 
addition, it is at the heart of global dialogue on energy, providing 
authoritative and unbiased research, statistics, analysis and 
recommendations. Today, the IEA’s four main areas of focus are: 
energy security; economic development; environmental awareness; 
and engagement worldwide.

International Energy Agency 
9, rue de la Fédération 
75739 Paris Cedex 15 
France 
Tel: +33 (0)1 40 57 65 00 | Fax: +33 (0)1 40 57 65 09
Website: www.iea.org
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SPECIAL FEATURE: SCHNEIDER ELECTRIC

Cities are growing – and so are their challenges. Over 
the next 40 years we need to provide new urban capacity 
equivalent to that of the past 4,000 years.

Cities’ growing challenges include scarcity of resources 
such as energy and water; pollution; ageing and overloaded 
infrastructure; traffi  c congestion; crime ...

Yet cities need to compete for talents, jobs and investments, 
while reducing their costs and managing their debt.

EVERY CITY NEEDS TO BE EFFICIENT, 
SUSTAINABLE AND LIVEABLE.
At Schneider Electric, we have had the opportunity to work 
with more than 200 cities. We are actively engaged in the 
WBCSD’s Urban Infrastructure Initiative, and we are part of 
several European Union working groups. 

What we have realised is that every city is unique – and none 
is perfect. 

Simply put, we believe that every city needs to be effi  cient, 
sustainable and liveable. Th at means doing more with less, and 
building on the culture, legacy and identity of the city; that 
also means ensuring that the people and their communities can 
enjoy their life in the city.

WE MUST BE CREATIVE. WE HAVE TO BALANCE 
PROVEN TECHNOLOGIES AND INNOVATION.
When you look at mobility, energy, water, buildings or public 
security, most cities already have operating systems in place. 
Long-term sustainability will be achieved by working on the 
most acute pain points, using existing, proven technology to 
increase effi  ciency. 

Innovation will come from connectivity, meaning technical 
integration of these legacy systems through open platforms. 
Real-time interconnected data will help city authorities to 
manage better, make faster decisions – and optimise.

WE KNOW WHAT IT TAKES...
Each city is a complex value-chain – involving not only 
local and regional governments and inhabitants, but also 
private companies, utilities and real estate developers, as 
well as investors.

To understand where to start the journey to ‘smart’, it is 
important to engage in multi-stakeholder dialogues from the 
very beginning.

As a technology provider with more than 175 years’ history, 
we, at Schneider Electric, believe no single company can solve 
a city’s challenges alone. We advocate fl exible, customised and 
localised solutions, developed with best-in-class global and 
local partners.

We want to help cities build the vision, develop the roadmap, 
and deliver effi  cient and sustainable urban infrastructures. 

We want to help design innovative fi nancing models, clever 
collaborative approaches.

WE WANT TO HELP EACH CITY BECOME 
SMARTER – IN ITS OWN WAY.

Annie Xu
Senior Vice-President, Smart Cities

www.schneider-electric.com

THE SUSTAINABILITY 
BATTLE WILL BE WON – 
OR LOST – IN THE CITIES. 

Schneider Electric SA

Schneider electric_v3.indd   2 24/05/2012   10:07:20
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WHAT SOURCES DOES THE CITY USE 
FOR ENERGY SUPPLY, AND HOW 
HAS THIS CHANGED OVER TIME?
Today’s residents of Reykjavík have access to electricity and 
heat which are produced using 100 per cent renewable 
energy sources. Electrical energy originated from 
hydropower is about 80 per cent of total supply and the rest, 
20 per cent, comes from geothermal heat. At the beginning 
of the 19th century most of the homes in Reykjavík were 
heated by burning coal. In 1960, around half of the houses 
in Reykjavík were heated with geothermal water, and mainly 
oil was used for the other half. The demand for geothermal 
heat expanded with high prices of oil in the 1970s. Today, all 
houses are heated with geothermal water and Reykjavík has 
clean air and no smoke from chimneys. 

WHAT HAS GEOTHERMAL HEATING 
BROUGHT TO THE CITY AND CAN 
YOU TELL US SOME OF THE LESSONS 
YOU HAVE LEARNED AS ONE OF THE 
PIONEERS IN THIS TECHNOLOGY?
A black cloud of smoke hanging over Reykjavík was a 
common sight around 1940. Today, the air is clean, thanks to 
our natural geothermal energy. Geothermal heating replaces 
usage of valuable imported resources, such as coal and oil. 

Even if you use local renewable 
energy, reduce the use of energy in 

general, even if it is sustainable.

Geothermal heat is used for tap water and makes it possible 
to have widely accessible outdoor swimming pools. As a 
byproduct, the residual water is used for melting snow on 

pavements which is convenient in a cold climate. Lessons 
learned are to use domestic energy sources, build on local 
knowledge and technology, and learn from mistakes. 

WHAT ADVICE WOULD YOU GIVE TO 
OTHER CITIES TRYING TO BECOME 
MORE ENERGY EFFICIENT AND 
SWITCHING TO SUSTAINABLE 
ENERGY SOURCES?
Think of domestic energy. What kind of energy do you  
have in your backyard? In Reykjavík we have geothermal 
heat. But then, the sun is very low in the winter time. 
Sunnier countries can use solar power. Windy countries 
can use wind power. Then, even if you use local renewable 
energy, reduce the use of energy in general, even if it is 
sustainable. Now we are building collaboration among the 
employees with a green office project, Green Steps, where 
the city wants to set a good example, and one of the goals  
is to reduce energy use.

WHAT ARE YOUR PLANS FOR ENERGY 
AND POWER IN THE FUTURE? 
The main CO2 emissions in the city originate from 
transport, as district heating and electricity is almost 
carbon free. The City of Reykjavík has agreed to a SEAP 
(Sustainable Energy Action Plan) which focuses on 
reduction of fossil fuel. The plans are to increase use of 
natural gas (methane), improve cycling paths and renew the 
municipal vehicle fleet. 

The next update will mostly be methane driven vehicles, 
but possibly some electrically driven automobiles may be 
tried out as well. Also, we are working on the municipality 
plan to increase urban density so that people can use more 
sustainable ways for daily travel, such as walking, cycling or 
using the bus. �

©
 H

ly
nu

r B
al

du
rs

so
n

Reykjavík’s 
approach to 
energy

The Icelandic city of Reykjavík 
has become an excellent example 
of sustainable energy production 
being put into practice on a city-
wide scale. We interviewed the 
Mayor Jón Gnarr Kristinsson, 
to find out how the city has 
gone about this and what cities 
around the world can learn from 
Reykjavík’s example.

Reykjavík has championed geothermal energy.
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By Ali Haider, Policy Advisor, and Jessica Strömbäck, 
Executive Director, Smart Energy Demand Coalition (SEDC)

Demand response programmes for residential and 
commercial buildings are the key to unlocking the 
potential of the future sustainable city. Cities and towns 
represent large concentrations of energy consumption, 
and as such will have to play a key role in helping 
integrate new, intermittent renewable forms of energy 
into the grid, and increasing the overall efficiency and 
‘smartness’ of our energy system. Most diagrammatic 
illustrations of the future smart grid depict urban areas 
at the centre of the new energy ecosystem. However, 
what is often overlooked is the way in which smart grids 
and smart metering should enable a city’s inhabitants 
to consume and produce electricity smartly. Essentially, 
smart grids and smart metering can only reach their 
full potential when they enable demand response 
programmes. By providing customers with appropriate 
and motivating tools with which to use energy in a more 
timely manner, they will be able to manage consumption 
more efficiently, as well as costs. Fortunately for utility 
companies, this efficient demand response behaviour  
will also turn customers into risk management partners – 
for a fee, of course.

MULTIPLE BENEFITS 
Demand response offers several important environmental 
and financial benefits within today’s electricity markets. It 
substantially reduces the need for peak generation by shifting 
consumption away from peak hours, and thereby lowering 
greenhouse gas (GHG) emissions. It also acts as a cost-
effective, GHG-free balancing resource for wind and solar 
generation. It also lessens the need for network investment, 
as it can shift consumption away from peak hours and in 
regions with tight network capacity. In so doing it increases 
the overall efficiency of the energy system. 

Demand response offers end 
consumers the opportunity to earn 
directly from the energy markets.

Demand response delivers these benefits through providing 
consumers – residential, commercial or industrial – with 
information, control signals, and financial incentives (often 
direct payments) to lower or adjust their consumption at 
strategic times. In so doing, demand response offers end 
consumers the opportunity to earn directly from energy markets. 
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NO TIME TO WASTE
Timing is crucial. Demand response programmes form part of 
a public-private partnership. Wind generation is increasing and 
new backup generation and grid investments are being planned 
and implemented. New demand sources are also appearing: server 
farms, heat-pumps, cooling units, and electric vehicles. To fully 
realise the potential of demand response and other demand side 
programmes, these must be implemented during this phase of the 
European electricity market development, so that it can be built 
as an integral part of the new system.

The majority of revenue from demand response 
programmes flows to end users, and stays within the local 
communities and builds local businesses. The Smart Energy 
Demand Coalition estimates that in Europe €5 billion a year 
(US$6.6 billion) could be earned directly by consumers in 
the form of payments for shifting consumption today, and 
these amounts will only increase in the coming years. The 
demand response market in the USA is already generating 
approximately US$6 billion in annual direct revenues as well 
as gaining indirect earnings through avoided investment.

REGULATORY BARRIERS 
However, currently in Europe there remains a repeated 
pattern of purely regulatory barriers stretching across 
over 20 of the 27 member states, effectively halting the 
establishment of the programmes, and the ability of third 
parties such as aggregators to enter the markets. The reasons 
for this obstruction seem to be historical – demand response 
is a form of balancing capacity, but electricity regulation is 
written assuming generation resources (rather than demand 
side resources) will be providing that balancing capacity. This 
now means that tender requirements and documentation 
are written for power generators, effectively blocking the 
ability for demand side resources to participate through 
requirements designed around power plant limitations and 
cost benefit for power plant owners. 

The value of being able to provide 
electricity for short periods of time 

has grown substantially.

So far this situation has gone largely unnoticed. However, 
in Europe, the United Kingdom, Ireland and France are 
proving themselves to be committed to the empowerment of 
demand side resources, and are making measurable progress 
in overcoming these regulatory barriers. Germany has taken 
some steps forward; but regulation remains a difficult barrier 
to demand side participation. 

Yet the fact that so many countries in Europe have residual 
historic regulation inhibiting the development of demand 
response, and by extension denying European businesses and 
households millions of euros in financial benefits, should be 
a source of serious concern to policy-makers. 

THE IMPORTANCE OF CAPACITY 
MARKETS
Another source of difficulty for the establishment of demand 
response programmes is the lack of capacity markets, and 
lack of access to existing capacity markets that reflect the 
real value of shifting consumption. Most wholesale market 
structures have been designed to allow generators to receive 
the maximum value for the energy they produce (kWh) 
rather than the flexible capacity they may also enable (kW). 
This made sense when peaks in consumption were low and 
little or no intermittent renewables were in the markets. 
However, as peaks have grown in severity and as more wind 
and solar power are added, the value of being able to provide 
electricity for short periods of time has grown substantially. 
Currently, due to the existence of energy markets only, the 
real cost of providing the capacity is not adequately reflected 
in hourly electricity prices. 

The value of demand response lies in its ability to act as a 
rapid and cheap capacity resource. The fact that this value 
is not reflected in the markets not only severely slows the 
development of demand side offerings, but is an increasing 
problem for utilities facing ageing generation infrastructure 
and at the same time increased capacity requirements for the 
successful integration of intermittent renewables. 

The basic requirement in such markets is to be available 
to provide electricity at short notice for a relatively short 
period of time, either through lowered demand or fast acting 
generation. In return, the resources are paid a set fee for being 
available, and a smaller fee when they are ‘called’ or when 
they provide the electricity. This provides investment security 
both for generation and demand side products, and allows 
investment in the markets for fast acting resources. Auctions 
are the market mechanism used to select the successful 
players, which allows new market entrants to compete with 
incumbents on an equal footing, ensuring through market 
competition that capacity payments are not artificially high. 
In addition, demand side resources serve as a proxy for flexible 
demand, encouraging the active participation of consumers 
and ensuring that they receive the real market value for 
participating in demand response programmes. Together 
with the energy markets, capacity markets can provide a way 
to have an electricity market with demand elasticity and 
consequently to achieve system adequacy. 

Currently only France, Ireland and the United Kingdom 
are developing capacity markets with tender regulations 
appropriate to full demand side participation. Spain’s 
capacity market has programmes appropriate for large 
industrial players who are big enough to make direct 
contracts with the TSO. Italy, Greece, and Poland have 
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capacity markets but these are shut to demand side 
participation. The result is that in most of Europe capacity 
markets are either non-existent or inaccessible to demand 
side participation. 

SMART METERS NEED TO BE TRULY 
SMART
Another key ingredient in making residential demand 
response programmes work is smart metering, which attains 
its true social significance only when applied as part of a 
larger demand response service design. This means using it as 
an interactive tool, not only to give accurate measurements 
of electrical use but as a mutually beneficial communication 
device between energy companies and customers.

Customers must become aware of their relation to the larger 
environment and the role of their consumption behaviour. 
In this way demand response can be a tool empowering 
customers to use energy more consciously – to either use it or 
conserve it, but in either case to have this as a choice, rather 
than something that is done but never considered.

Changing consumer behaviour  
is by no means an easy task.

It is vital that smart meters can convey clear, user-friendly, 
intuitive and ambient forms of feedback information. 
Feedback tools deployed can include data relating to 
consumption, cost and behavioural comparisons, pay-as-
you-go (new generation smart prepayment tariffs), dynamic 
pricing and demand response tariffs. These could be coupled 
with warnings of high price periods, more frequent accurate 
bills based on readings, annual or quarterly energy reports, 
reward-supporting, behaviour reinforcing ethical services, 
and CO2 and environmental impact information.

However, changing consumer behaviour is by no means 
an easy task. The public must be educated to become 
‘energy citizens’ rather than ‘energy consumers’ – half-way 
measures will rarely produce the desired effect. Demand 
response programmes present the industry with a few key 
challenges that must be met before they can be successfully 
established. These challenges will have to be overcome if we 
are to achieve the goal of making our towns and cities of the 
future truly sustainable. �

The views expressed in this article are those of the SEDC as an 
organisation, but not necessarily the point of view of any specific 
SEDC member.

Ali Haider is Policy Advisor at the SEDC and Analyst at VaasaETT 
Global Energy Think Tank. Ali joined VaasaETT in December 2011. 
He has an MSc in International Relations from the London School of 
Economics and has previously worked for Statoil’s EU Affairs Office 
and represented several large Finnish energy-sector companies 
at the EU level. He is currently focused on managing the SEDC and 
monitoring EU energy policy and regulatory developments related to 
smart grids and demand side management.

Jessica Strömbäck is Executive Director of the SEDC, and Senior 
Partner at VaasaETT Global Energy Think Tank. Jessica was a 
co-founder and is Executive Director of the SEDC. She is a Senior 
Partner at VaasaETT, a Global Energy Think Tank based in Finland. 
She specialises in smart metering and demand response as well 
as market structure and development requirements for program 
development. She is a co-founder of the Retailers Taskforce working 
under the Smart Grids Technology Platform for the European 
Commission and sits in the Steering Committee of the Commission 
Smart Grids Technology Platform. She has participated in or led 
consultancy and research projects surrounding demand response 
and smart metering issues globally.

The Smart Energy Demand Coalition (SEDC) is an industry group 
that represents programmes involving smart energy demand, in order 
to further the development of the Smart Grid and ensure improved 
end-consumer benefits. The SEDC vision is to promote the active 
participation by the demand side in European electricity markets, 
ensure consumer benefits, sustainability, competitiveness and energy 
efficiency. The SEDC focus is to promote demand side programmes 
such as peak clipping and shifting, energy usage feedback and 
information, smart home, in-home and in-building automation, 
electric vehicle charging management, and other programmes related 
to making demand a smart, interactive part of the energy value. 

Smart Energy Demand Coalition 
Breydelstraat 36t, 1000 Brussels, Belgium 
Tel: +32 (0)2 235 86 38 | Fax: +32 (0)2 235 86 63
Website: www.sedc-coalition.eu
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By Dave Sowden, Chief Executive, and Thomas Higgins, 
Communications Manager, The Micropower Council

Microgeneration has a unique role to play in meeting the 
energy and environmental challenges faced by the world 
today. In order to fulfil the energy needs of the future, 
citizens worldwide must see their buildings and homes as 
power generators that will all benefit from the integration 
of sustainable energy technologies. Countries and 
governments that commit themselves to promoting and 
developing microgeneration can take the opportunity to 
get to the forefront of research and innovation, and create 
and sustain new skilled jobs.

Microgeneration itself is the family of customer-facing 
sustainable energy technologies that generate low carbon 
and renewable energy in, on or next to buildings. These 
technologies increase energy efficiency, contribute to carbon 
reduction and let people generate their own sustainable 
energy. Consumers can pick the most suitable from a vast 
array of available technologies, including heat pumps, 
biomass heating, micro combined heat and power, solar 
photovoltaic, solar thermal and micro-wind turbines. 

This list of measures can be uniquely adapted to the 
required building characteristics and it can often be the 
case that a combination of these technologies produces the 
optimum energy performance. The final technology choices 
can also be based on climate conditions, the users’ energy 
needs, their own personal budget and preferred financing 
method. This level of choice means consumers can make 

long-term savings on their bills. Microgeneration fits in 
with the principles of a competitive energy market, adding a 
whole range of technologies for consumers to choose from.

The benefits do not stop there; in contrast to centralised 
generation, which decouples the end user from the amount 
of energy they consume, microgeneration creates a direct 
link. Relating people to their energy use in this manner 
can also promote energy awareness and responsible 
consumption. By diversifying the energy supply to  
buildings, and tackling the centralised nature of energy 
supply, microgeneration quite literally brings power back  
to consumers.

The worldwide drive towards a low carbon society can 
only be enhanced by the mass rollout of microgeneration. 
Raising awareness is the first step in driving a change in 
consumption behaviour, which ends with a mind-set shift 
to making energy efficiency a way of life rather than a 
once-in-a-while consideration. By enabling citizens of the 
world to become producers as well as consumers of energy, 
microgeneration tackles the difficult issue of changing 
consumer behaviour on energy use. These technologies 
uniquely engage consumers with their own use of energy 
and personalise energy consumption in a manner that 
decarbonising central generation cannot. Further to this, 
research undertaken in Europe has noted a heightened 
energy consciousness among consumers in contact with 
microgeneration. In households where microgeneration 
is installed, increased awareness has led to a conserving 
behavioural effect, reducing energy consumption by as much 
as 20 per cent from pre-microgeneration levels.
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WIDER BENEFITS
With beneficial impact on society, microgeneration reduces 
greenhouse gases by supplementing conventional energy 
systems that heat and power buildings. This in turn protects 
consumers from fluctuations in conventional energy prices 
that would otherwise completely dictate the cost of their 
energy use. By investing in microgeneration and energy 
efficiency in both production and end use, society can 
quickly become less vulnerable to the vagaries of energy 
import geopolitics and global commodity price spikes. 
Societies around the world can enjoy increased security of 
supply and reduced fuel poverty.

The security of supply issue is one that is increasing 
pressure on policy-makers throughout the world. Consumers 
driven by the fear of energy price fluctuations are 
beginning to question the energy policies of their respective 
governments. In the face of depleting fossil fuel reserves, 
governments must prioritise their quest for a reliable, 
affordable solution to the energy needs of their citizens. 

Microgeneration can help by reducing the reliance 
on imported fossil fuels and utilising indigenous 
sources of energy; in addition, the technologies carry 
the unique ability to optimise diverse natural resources. 
Policy-makers can therefore quickly enhance security of 
supply by reducing reliance on imports and diversifying 
energy supply to buildings with a range of low carbon 
technologies. Microgeneration can also enable governments 
to achieve carbon reduction and agreed renewable energy 
targets by supplementing conventional energy systems, 
driving behavioural change and improving awareness. 
Microgeneration technologies will help meet renewable 
energy targets by boosting the proportion of low carbon 
energy output as a proportion of total energy consumption. 
This will be aided by widespread behavioural responses; if 
policy-makers reward energy-conscious purchases of energy 
efficiency and microgeneration, they can simultaneously 
generate energy conscious behaviour.

Furthermore, microgeneration creates new skilled 
jobs. Product manufacturing and installation services 
continue to grow within the low carbon energy industry, 

boosting skills, investment and employment in a number 
of areas. Government officials that champion the 
microgeneration sector can therefore, in effect, tackle a 
number of socio-economic issues, while improving the 
energy performance of their building stock. As a growing 
industry, microgeneration has the potential to ease the 
pressure on governments with economic woes and can 
revitalise declining industrial regions. For example, Greece 
has recently touted its Green Energy 2050 roadmap as 
the key to the nation’s economic recovery. The low carbon 
industry has moved far beyond the reaches of simply 
environmental benefits, and policy-makers must ensure 
effective policies to allow this sector to flourish. Attractive 
financial incentives, whether in the form of grants, export 
rewards or tax rebates, are vital for the initial widespread 
uptake of microgeneration.

Microgeneration has  
the potential to ease the  

pressure on governments  
with economic woes.

Nations that adopt a low carbon approach can pave the 
way for microgeneration to provide a wealth of benefits 
to individual citizens. The technologies are an attractive 
way for consumers to help combat climate change and to 
feel good about the energy they consume in a stress-free 
way that does not sacrifice comfort. Many governments 
already offer financial rewards to citizens who opt for 
microgeneration installations, easing the burden of the 
up-front capital cost. Countries that are leading the race 
in this industry should be used as exemplar case studies 
for countries further behind. A lot can be learned from 
the experiences of those who have rolled out the range of 
technologies on a large scale.

Although microgeneration remains a beneficial concept, 
popular with politicians, industry and citizens alike, 

INTEGRATION INTO CITY PLANNING
Microgeneration has an important role in the development 
of ‘smart cities’ and sustainable development. It can represent 
a prime mover or anchor technology into which integrated 
energy efficiency solutions can be made at a local level. These 
technologies can help balance grid supplies by enabling energy 
suppliers to reduce consumption or increase decentralised 
generation at times of peak demand or restriction of their large-
scale generation facilities. In addition, the use of microgeneration 
in conjunction with smart meters further supports the increase 
in consumer awareness around the amount of energy they use, 
relative to how much they may be self-generating.
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substantial uptake of microgeneration still requires certain 
barriers to be removed. The most widely perceived of 
these are legislation, high cost and the level of consumer 
awareness. 

For many consumers, the up-front cost still prevents 
uptake of microgeneration. The majority of consumers 
place a very low value on the price of ongoing energy 
services compared with up-front capital required for 
microgeneration. Currently microgeneration technologies 
are characterised by high up-front costs, balanced by 
ongoing costs that are kept low by energy saving. Therefore 
the total cost of ownership is less over the lifetime, but the 
initial cost prevents uptake for those consumers who would 
most benefit.

However, governments can lay the foundations for 
industry growth by offering attractive incentives, to influence 
the way in which appropriate microgeneration technologies 
are offered to consumers. Legislative measures that tackle 
the up-front cost issue can, in turn, address the level of 
consumer awareness, as word of mouth promotion of these 
technologies will occur naturally. 

HIGHER SECURITY, LOWER 
INVESTMENT RISK
The potential benefits of microgeneration are there for 
all to see, and as energy awareness increases, citizens 
throughout the world will ask for more choice in how 
they heat and power their buildings. They will look for 
technologies that suit their budget, financing preference, 
behaviour, building characteristics and local climate. 
Microgeneration adds a whole range of technologies to the 
mix and provides better choice.

Citizens throughout the  
world will ask for more  

choice in how they heat and  
power their buildings.

When policy frameworks deliver a suitable political 
landscape for mass rollout, microgeneration can provide 
choices on the basis of affordable products suited to varying 
individual circumstances. It can offer increasing security of 
energy supply and decreasing investment risks for industry 
and consumers. While achieving this, countries will have 
the opportunity to get to the forefront of research and 
innovation in microgeneration technology development, and 
to create and sustain new skilled jobs. On an overarching 
level, this group of low carbon technologies can help to 
deliver a sustainable economic and environmental future, an 
opportunity that we cannot afford to miss. �
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Dave Sowden is the Chief Executive of the Micropower Council, 
which he set up with Lord Ezra in 2004 with the aim of bringing 
together utilities, manufacturers, retailers, installers and trade 
associations to promote microgeneration technologies in the UK. 
He is also an experienced director in regulatory and public affairs 
with close to 20 years’ experience in the energy industry and an 
outstanding track record in obtaining changes in UK and EU legislation 
and regulation. He is a sustainable energy expert and was formally a 
member of the UK Government’s Renewables Advisory Board.

Thomas Higgins is Communications Manager of the Micropower 
Council, which he joined in 2009. He has a heavy involvement in the 
organisation’s stakeholder communications, marketing initiatives 
and campaigns. 

The Micropower Council represents companies and organisations 
active in the microgeneration sector and campaigns on behalf of its 
members for a genuine mass market for small scale, low and zero 
carbon electricity and heat generating technologies.

The Micropower Council  
Stowe House, 1688 High Street Knowle, Solihull B93 0LY, UK 
Tel: +44 (0)1564 732 790 
Follow us on Twitter @MicropowerCounc
Website and contact form: www.micropower.co.uk
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By Dr Hamadoun Touré, Secretary-General, 
International Telecommunication Union (ITU)

Information and communication technologies (ICTs) 
provide a unique opportunity to positively transform 
cities. Three applications have proved particularly 
powerful in increasing the sustainability of cities: 
transforming energy and water supply and demand; 
improving transport networks; and revolutionising waste 
management. Promoting ICTs for smart cities is also 
about improving access to public services – in particular 
in areas such as health, education and community 
participation. In addition to addressing human-made 
factors, ICTs can also help manage the risks presented to 
densely populated areas by the natural environment. 

In 1900, only 14 per cent of the world’s people lived in 
an urban environment, and there were just 12 cities with 
a population of over one million. Today, as the global 
community gathers in Rio for the UN Conference on 
Sustainable Development, we have passed a historic tipping 
point, with more than half of the global population now 
living in urban environments. 

Over 400 cities worldwide have a population of more than 
a million and there are around 20 urban agglomerations 
with over ten million people. The rate of urbanisation 
presents challenges in terms of maintaining acceptable living 
conditions within cities, as the level of investment in the 
ICT sector is not keeping pace with the rate of urbanisation.

The level of investment in the  
ICT sector is not keeping pace with 

the rate of urbanisation.

The necessity to act quickly is particularly great in 
developing countries, where 30-50 per cent of the entire 
population of cities now live in settlements that have been 
constructed in environmentally fragile areas. These areas are 
often more vulnerable to flooding and other adverse climate 
conditions, and the quality of housing is generally very poor 
and lacking in basic services.

In this context ICTs, including mobile phones, satellites 
and the internet, provide a unique opportunity to positively 
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transform cities in unprecedented ways. The strategic use 
of ICTs can leverage the impact of investments by creating 
intra- and inter-sectoral connections. Vertical integration of 
systems enables more efficient management of energy and 
water supplies thanks to the availability of real-time data on 
production, distribution and consumption; while horizontal 
integration through information-sharing offers new 
possibilities for enhanced collaboration between different 
sectors, improving the performance of complex tasks such  
as dealing with disaster management. 

Considered globally, the use of ICTs will be crucial in 
achieving the goal of decoupling economic growth from 
increased environmental impacts. This effect was highlighted 
in the report The Broadband Bridge: Linking ICT with 
Climate Action, launched in April 2012 by the Broadband 
Commission for Digital Development, a multi-stakeholder 
advocacy group created by ITU and UNESCO.

SMART CITY APPLICATIONS
Three ICT applications have proved particularly 
powerful in increasing the sustainability of cities: 
transforming energy and water supply and demand; 
improving transport networks; and revolutionising waste 
management. Thanks to the new interconnectivity and 
interoperability of previously disconnected systems and 
sectors, smart technologies have now become integrated 
and comprehensive solutions that address some of the most 
pressing challenges raised by urbanisation.

Considered globally, the use of ICTs 
will be crucial in achieving the goal 

of decoupling economic growth from 
increased environmental impacts.

The use of smart grids – a broad concept that includes 
embedding ICT devices into electricity networks, providing 
better information to consumers, and enabling them to 
change their consumption patterns through the availability 
of real-time data provided by smart meters – will transform 
the way electricity is produced, distributed and consumed. 
The use of ICTs in power grids will provide a level of 
intelligence into electricity systems, enabling cost-effective 
applications such as distribution automation, diagnostics 
and fault location, smart metering, demand response, 
energy management, smart appliances, grid-to-home 
communications, and advanced recharging for electric 
vehicles. The concept of smart grids applied to energy 
production, for example, means that energy companies can 
adapt production and distribution based on data provided by 
meters that keep track of consumers’ energy use in real time. 

The same smart meters that inform service providers of 
consumption patterns can also help consumers to actively 

manage their energy consumption, providing them with 
real-time information to improve their individual energy-
saving strategies. By using smart grids, consumers will be 
able to identify immediately which devices are less energy 
efficient, and either use them at times when renewable 
energy sources are more available or replace them with more 
efficient models. Overall, smart grids could dramatically 
reduce energy usage and greenhouse gas emissions in 
cities, as long as a stable and standardised communication 
backbone is in place to allow each part of the network to 
share information.

The use of intelligent transport 
systems will be at the heart  

of every city’s transport 
management strategy.

Another key application, in the context of smart, 
sustainable cities, is the management of fresh water 
resources. As urbanisation progresses it becomes critical to 
manage water so that demand can always be met. Smart 
water management programmes tackle this issue by setting 
up strategies for waste water management, rainwater 
harvesting, water recycling and flood management. The 
use of technologies such as smart meters that can be placed 
throughout the water distribution network can play an 
important part in the success of such programmes to save 
water. Similarly to smart grids, the outcome would be a 
system that helps manage end-to-end distribution, from 
reservoirs to pumping stations to smart pipes to intelligent 
metering at the user site. Further examples are available in 
the report ICT as an Enabler for Smart Water Management 
(ITU, 2010).

The transformational power of ICTs can also be applied 
to intelligent transport systems (ITSs), which have the 
potential to clear our cities of debilitating pollutants 
and traffic jams. The use of ITSs will enable improved 
traffic flow, traffic safety and innovative transport service 
applications in a variety of public and commercial 
environments to deliver more effective road network 
management. Systems to transfer data over short distances 
between roadside and mobile radio units are slowly being 
implemented around the world. These services include 
vehicle control systems, traffic management systems, 
traveller information systems, public transport systems, 
fleet management systems, emergency management 
systems and electronic payment services. Ensuring a steady 
flow of vehicles and effective public transport systems 
can improve both the quality of life and environmental 
protection in metropolitan areas.

In the near future, the use of intelligent transport 
systems will be at the heart of every city’s transport 
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management strategy. In smart, connected, sustainable 
cities you will be directed to the nearest available parking 
space and GPS-enabled systems will improve traffic flow. 
ITSs can also be applied to public transport, to quickly 
adapt services to fluctuating demand.

Promoting ICTs for smart cities is also about improving 
access to public services, in particular in areas such as 
health, education and community participation. While 
the education sector can benefit from new technological 
advances in learning channels and materials, remote 
diagnostic and health monitoring technologies reduce the 
need to travel for routine check-ups and speed up treatment 
delivery in case of emergencies. ICTs in public services also 
mean better access to information by communities to ensure 
democratic decision-making processes. The use of ICTs in 
public services is a positive driver of equity and well-being 
in the community. In the following article on ‘Planning and 
management of smart cities’, examples are given of urban 
management according to the Green Digital Charter.

USING ICTS TO MANAGE 
ENVIRONMENTAL RISKS
ICTs can also help manage the risks that the natural 
environment presents to densely populated areas – such as 
tsunamis, earthquakes, flooding and droughts. Cities located 
in low-lying regions close to the coast – including New 
Orleans, Amsterdam, coastal areas in the UK, and parts of 
Bangladesh – will inevitably have to deal with the issue of 
rising sea levels and coastal flooding.

The time is right to use political  
will to build consensus.

ICTs in general, and radio-based remote sensors in 
particular, are already the main tools for environmental 
observation, climate monitoring and climate change 
prediction at the global level. Modern disaster prediction, 
detection and early-warning systems based on the use of 
ICTs are essential for saving lives, and should be widespread 
in cities exposed to natural disasters. ICTs are making 
available vital intelligence on the changing environment to 
mass populations who need information and education to 
help sustain their basic needs.

A CALL TO ACTION
Twenty years after the first Earth Summit, our global 
community will gather once again in the city of Rio 
de Janeiro to assess progress in the implementation of 
the outcomes of the major conferences on sustainable 
development. The time is right to use political will to build 
consensus that can turn discussions into agreements.  
The challenges are enormous – but so too are the 
opportunities available to us. Today, according to ITU data, 

there are well over 6 billion mobile cellular subscriptions 
worldwide and more than 2.4 billion people are online. 
Let us use the connectivity provided by ICTs to engage 
this network of connected individuals to work as a single 
community to sustain the livelihood of our planet.

These technologies have  
become basic infrastructure, as 
important as roads, electricity, 

water and sanitation.

ITU’s message to the Rio+20 conference is simple: that 
ICTs provide the foundations for a sustainable future, 
these technologies have become basic infrastructure, as 
important as roads, electricity, water and sanitation. ICTs 
are a catalytic driver of the three pillars of sustainable 
development, social, economic and environmental, and 
allow for the integration of all three. Let us recognise 
the phenomenal power of ICTs in the outcomes of the 
conference, and ensure that technology, innovation and 
information systems will be at the front line of our strategies 
to move the sustainable development agenda forward. By 
working together we can advance the implementation of 
new solutions for a better future. �

Dr Hamadoun Touré has been Secretary-General of ITU since 
January 2007. Re-elected for a second four-year term in October 
2010, Dr Touré is committed to ITU’s mission of connecting the 
world, and to help achieve the Millennium Development Goals and 
sustainable development through harnessing the unique potential  
of Information and Communication Technologies (ICTs).

The International Telecommunication Union (ITU) is the 
UN specialised agency responsible for ICTs. Its membership, 
comprising 193 governments, some 700 sector members and 
about 40 universities, has called for ITU to take the lead in 
engaging the global community in addressing climate change and 
sustainability through the use of ICTs. ITU is headquartered in 
Geneva, Switzerland, with 12 field offices around the world. Further 
information about ITU’s activities at the Rio+20 conference is 
available at www.itu.int/rioplus20.

International Telecommunication Union (ITU) 
Place des Nations, 1211 Geneva 20, Switzerland 
Tel: +41 22 730 5111 | Fax: +41 22 733 7256
Email: itumail@itu.int | Website: www.itu.int
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By Jan Franke, Policy Officer, EUROCITIES

In the 21st century context of looming energy and climate 
crises, cities provide the opportunity for the creative 
interplay of citizens, technology and inventiveness to 
achieve meaningful results through aggregated and 
replicable action. One practical way to demonstrate the 
catalysing role and leadership of cities is to focus on the use 
of information and communication technologies (ICTs) to 
support the move to a low carbon economy and society.

Cities hold considerable regulatory and financial power 
to encourage low carbon and sustainable investment, while 
at the same time being suppliers of services, consumers of 
energy and other natural resources, purchasers of products 
and services, planners and instigators of change. The public 
sector at the city level can provide the necessary leadership 
and, through local legislation, rules and licenses, can set the 
example for households and businesses in promoting greener, 
smarter, more cost-efficient ways of working and living. 

Arguably, the city is the primary, essential building 
block for bringing about meaningful green change that 
can be replicated on a global scale. The city is the level at 
which all the smart infrastructures and applications need 
to work together. Cities therefore need to be the pioneers 
of integrated green investments, including new business 
models. They naturally provide the scale and opportunity 

for synergies to be realised between initiatives such as 
smart ICT infrastructures, smart grids, carbon accounting, 
measurement and visualisation of individual and grouped 
consumption. Cities can be understood as the essential 
platforms for wider transformation towards a sustainable 
future (see Figure 1). 
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Eindhoven is one of 26 cities that have signed the Green Digital Charter.

Figure 1. Cities as platform for change.
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One practical way to demonstrate the catalysing role and 
leadership of cities is to focus on the use of ICTs to support 
the move to a low carbon economy and society. In particular 
this can be achieved through:
  Collecting, integrating, exploring and analysing complex 
data sets, performing simulations, creating multi-
dimensional representations, and enabling collaboration 
and participation;
Measuring and making more visible current and future 
consumption and emission patterns, as well as other 
relevant information that provides the means to track 
progress and assess interventions; 
Improving the energy efficiency of current processes – i.e. 
do what we do now but with less energy – by encouraging 
the adoption of ‘smart’ buildings, grids, manufacturing, 
lighting, transport, etc.;
Encouraging changes in individual and collective 
behaviour, institutions and decision-making processes 
through access to information; 
Driving new, transformational activities and a systemic 
shift in how we live, work and share energy, thus 
contributing to the emergence of a low carbon economy 
and society.

Cities provide the opportunity for 
the creative interplay of citizens, 

technology and inventiveness.

In addition to these enabling roles, ICTs are themselves 
responsible for some carbon emissions. This means that ICT 
policies need to be in place to ensure that ICTs remain part 
of the solution rather than part of the problem.

THE GREEN DIGITAL CHARTER
EUROCITIES, as a supranational network, is actively 
working on strengthening the response of cities to the 
challenge of creating a sustainable future. The Green Digital 
Charter was a EUROCITIES response, initiated by Clicks 
and Links Ltd and the City of Manchester as part of a 
Greenshift initiative, to the 2009 European Commission 
consultation on mobilising ICTs for a low carbon economy. 
The Green Digital Charter aims specifically to:
  Exploit ICTs as a technical solution and enabler of 
behavioural change to reduce emissions, including those 
from ICTs themselves;
  Encourage leadership from municipal governments in 
adopting innovative technical solutions and building new 
partnerships to deliver on climate change commitments; 
and
  Share public and private sector experience and expertise in 
deploying ICTs to address climate change, in co-operation 
with national, European and international initiatives.

The Charter was launched at EUROCITIES’ annual 
conference on 27 November 2009 in Stockholm, and was 
endorsed further by the European Commission during a 
high-level conference in February 2010. As of April 2012, 
26 major European cities have signed the Charter. 

NiCE – CO-ORDINATING ACTION AND 
SUPPORT
Given the continued interest in the 
Green Digital Charter, EUROCITIES 
was keen to provide further support 
at European level. The ‘NiCE – 
Networking intelligent Cities for 
Energy Efficiency’ project, led by 
EUROCITIES in consortium with 
Clicks & Links Ltd, Manchester City 
Council and the Leibniz Institute 
for Ecological Urban and Regional 
Development, is funded under the 
Seventh Framework Programme for 
Research of the European Commission. NiCE was conceived 
to create a support mechanism for the Green Digital 
Charter, aiming to make use of the existing momentum 
and helping cities and their partners to translate political 
commitment into practical and hands-on activities.

NiCE aims to provide a platform for action based on the 
Green Digital Charter, in particular by:

Establishing a replicable framework for classifying, measuring 
and reporting on city actions on ICT and energy efficiency;
Providing cities with a comprehensive range of support to 
help progress actions based on the Green Digital Charter;
Developing wider synergies with key stakeholders and 
initiatives.

All NiCE activities aim to provide added value to 
(potential) signatory cities and provide them with a 
means to get started, exchange, compare and improve 
their performance. Similarly, this platform is providing an 

Overview of Green Digital Charter signatories.
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upstream feed of practices and comparable information to 
European stakeholders and initiatives.

NiCE will advance the activities of the signatories using 
an integrated thematic approach that looks at the different 
roles of cities and the scope for action they have both inside 
the administration and across the territory. Different sources 
will be considered as starting points for this work, such as 
existing global initiatives by Cisco (www.cisco.com), Climate 
Group (www.theclimategroup.org) and the OECD (www.
oecd.org). The recent City2020 study provides a conceptual 
understanding based strongly on behaviour change and the 
transformative power of ICTs (www.greenshifteurope.eu).

NiCE focuses on two main strands of activity, broken 
down into targeted activities and linked up into a coherent 
work programme:

A set of support mechanisms, including a catalogue of action 
tools for signatory cities, will facilitate progress on the goals set 
out in the Green Digital Charter, raise the profile of signatory 
cities and promote the initiative to potential new signatories.
 An integrated set of outreach and dissemination activities will 
promote the activities of NiCE and ensure alignment and 
synergies with similar initiatives in EU, with relevant research, 
industry or cities communities, and to international actors. 

NiCE will advance activities of the signatories using an 
integrated thematic approach that looks at the different roles 
of cities and the scope for action they have both inside the 
administration and across the territory. To do this, the project 
will aim to develop a shared Green Digital Charter Action 
Framework to classify and monitor city action. Different sources 
will be considered as starting points for this work, such as 
existing global initiatives by Cisco, the Climate Group and the 
OECD. A conceptual understanding based strongly on behaviour 
change and the transformative power of ICT is provided by 
the recent City2020 study Support to the Development of an 
ICT Driven Transition Strategy to the Low Carbon City. �

THE GREEN DIGITAL CHARTER COMMUNITY 
OF PRACTICE
Birmingham Energy Savers is a large-scale domestic retrofit 
programme that plans to reach 60,000 homes by 2018 and 
200,000 by 2026. Social housing tenants and eligible home 
owners are offered free energy efficiency installations such as 
cavity wall and loft insulation and energy saving advice. This 
is linked with the Aim High project, which will field test and 
evaluate the effectiveness of digital technologies for energy 
saving such as domestic smart meters, heating controls etc., in  
a test bed of 348 homes. Birmingham Energy Savers is working 
with Housing Associations in the city to provide energy saving 
advice to tenants through a Green Doctor programme, and 
develop Eco-Villages following the successful Edgbaston model, 
where the DEHEMS smart metering test bed raised householders’ 
awareness of their electricity consumption. 

For more information: www.birminghamenergysavers.org.uk 

Malmö has established a Green IT programme following the city’s 
commitment to the Green Digital Charter. Malmö’s approach to 
green IT stands on three legs: 

 Greening of IT: to strengthen the municipality’s efforts in 
environmental and climate policy through the support of green 
IT solutions, and set up a more energy-efficient municipal IT 
support;
  IT as an environmental engineering tool: to actively develop and 
use IT as environmental technology for sustainable development 
within the municipal administrations, the city and in the 
Øresund region;
  Green digital communications: to be innovative, educational 
and creative in communicating the city’s environmental 
commitment and its outcomes via a range of IT solutions.

For more information: www.malmo.se/gronit (only in Swedish)

Zagreb is a partner of the EU-funded project i-SCOPE 
(Interoperable Smart City services through an Open Platform 
for urban Ecosystems). The project will use the latest generation 
of 3D Urban Information Models (UIM), created from accurate 
urban-scale geospatial information to create smart web services 
based on geometric, semantic, morphological and structural 
information at urban scale level. 

The aim of the project is to make this data accessible and usable 
for city governments to:

 Improve decision-making on issues related to urban planning, 
city management, environmental protection and energy 
consumption based on the urban pattern and its morphology;
 Promote inclusion among various users groups (e.g. elder or 
diversely able citizens) through services which account for 
barriers at city level;
  Involve citizens at wider scale by collecting geo-referenced 
information based on location based services at urban scale. 

For more information: www.iscopeproject.net 

Jan Franke works as policy officer for the knowledge society 
at EUROCITIES. He is responsible for running the EUROCITIES 
Knowledge Society Forum and co-ordinates policy development 
across the areas of ICT, innovation and research.

EUROCITIES is a network of major European cities. It was founded 
in 1986 by the mayors of Barcelona, Birmingham, Frankfurt, 
Lyon, Milan and Rotterdam. Today, it brings together the local 
governments of more than 140 large cities in over 30 European 
countries. Through six thematic forums, a wide range of working 
groups, projects, activities and events, EUROCITIES offers members 
a platform for sharing knowledge and exchanging ideas.

EUROCITIES, Square de Meeûs 1, B-1000 Brussels 
Tel: +32 2 552 08 88 | Email: info@eurocities.eu 
Websites: www.eurocities.eu; www.greendigitalcharter.eu
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By Jennifer Pahlka, Founder and Executive Director, 
Code for America

Here is a story that will seem familiar to many inside 
and outside city government. The mayor has a problem. 
Parents in the city are finding it nearly impossible to 
understand which schools their children are eligible 
to attend, and the leading newspaper has taken note, 
publishing a scathing article documenting the ineffective, 
confusing process, which is represented by a 28-page 
printed brochure. Parents have been finishing the 
brochure without an understanding of the schools open 
to their children, because the rules involve mapping the 
distances from their homes. The mayor feels a need to 
respond quickly.

In the usual version of this story, the mayor goes to the 
city’s IT department and asks for help. He understands that 
digital technology could easily solve the problem, if parents 
could type in their addresses and the ages of their children 
on a website and be shown a list of the schools they are 
eligible for. The IT department looks at the problem, and 
then begins the process of writing a request for proposal 
(RFP) and initiating a procurement. There are many steps 
to the process, and a full understanding of everything the 

website will need to do must be documented thoroughly 
before the process can begin. After many internal steps, a set 
of contractors who specialise in technology for governments, 
who understand long procurements and are staffed to handle 
them, and who meet the many requirements of working with 
government, will bid on the project. Eventually, one of these 
contractors will be selected and will begin work against a spec 
that, is by that time, at least one year old. By the time the 
project is complete, about two years will have passed, and the 
cost to the city will probably have exceeded US$2 million. 

The needs of bureaucracy  
tend to dominate, rather than  

the needs of the user.

But this is not how the story went when Code for America 
(CfA), a new non-profit organisation, encountered this 
problem in the city of Boston in 2011. CfA is a sort of 
‘Peace Corps for geeks’, recruiting talented web developers 
and designers to take a year off from their jobs and work 
with city governments in the spirit of public service. A team 
of CfA fellows (as we call them) was working with the City 
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of Boston when this need arose. Instead of beginning a 
procurement process, the team at the Mayor’s Office of New 
Urban Mechanics, a unique department within the city, 
focused on innovation (and the team that had brought the 
Code for America programme to the city) asked the  
CfA team to take a crack at the problem. Joel Mahoney led 
the effort, assisted by two others part-time. DiscoverBPS.org  
went live to the parents of Boston in about two and a half 
months. (http://discoverbps.org/) 

The CfA fellows in Boston worked on close to a dozen 
projects that year, so this was only one of many cost-saving 
outcomes. The City spent US$250,000 having the team 
there that year, so the $2 million they saved just scratches 
the surface of cost-efficiency. But perhaps more important 
than the cost savings was the ability of the Mayor to respond 
to citizen needs. In the intervening two years, parents’ 
frustrations would have mounted. From their vantage 
point, the Mayor would be seen as doing nothing about the 
problem. How do we expect citizens to trust government if 
it takes two years to fix a problem like this?

The gap widens between what  
can happen inside government  
and what can happen outside.

There is one final element of the project the Code for 
America team produced that illustrates an important aspect 
of government’s relationship to its citizens and the role that 
digital technology can play in improving or degrading that 
relationship. That element is how this web application looks, 
feels, and functions. We’ve all had experiences online that are 
pleasurable and efficient, using interfaces that make it easy to 
figure out what to do. Unfortunately, experiences of this kind 
are rare in government websites. The needs of bureaucracy 
tend to dominate, rather than the needs of the user. The 
language used is often unclear to someone unfamiliar with 
the inner workings of government, and is designed to 
mitigate risk rather than to help the user achieve a goal. The 
visual design tends to reflect the complexity of government 
bureaucracy, making it difficult to find one’s way to the 
needed information or through the task at hand. In contrast, 
the site that the Code for America fellows built is, in the 
words of a colleague, “simple, beautiful and easy to use”. 

SOLVING THE REAL PROBLEM
Is it possible for government to offer citizens interfaces 
that are simple, beautiful and easy to use? To spend orders 
of magnitude less on technology? To help solve problems 
for citizens in months, rather than years? Currently, in the 
USA, it is difficult to achieve any of these goals outside 
of the Code for America programme. And the Code for 
America programme is not a long-term or scalable solution 

to our government technology problems, although it is an 
effective way to show what is possible and create the political 
and cultural will for new approaches. To create long-term, 
sustainable changes that address these problems, we must 
first understand the real nature of the problem. 

The problem is not generally a lack of technology in 
government. In fact, it’s often too much technology in 
government. The Center for Public Integrity recently 
reported that the US Army has 2,258 accounting systems, 
most of them custom-built and incompatible.  
(www.iwatchnews.org/2012/03/28/8548/billions-dollars-
and-where-has-it-gotten-them). Attempts to replace them 
with yet another custom-built solution have so far cost the 
unfathomable amount of $2.66 billion. Why are these costs 
so high at time when the costs and complexity of software 
are decreasing dramatically in the private sector? 

The answer to this question is key to understanding 
the true problem of government technology today. The 
costs of development, and critically of experimentation, in 
web and mobile technology continue to fall in the private 
sector, keeping consumer technology on a rapid innovation 
curve. Structural factors in government, including 
outdated procurement procedures, hiring practices, and the 
bureaucratic culture reinforced in most public institutions, 
keep government off that innovation curve. As time goes on, 
the gap widens between what can happen inside government 
and what can happen outside, to the point where the 
difference is impossible not to notice by the average citizen, 
whose trust in government is eroded. 

How can city governments get back on the innovation 
curve? No one program or approach will fix this entrenched 
problem, but here are a few practical suggestions:

Go outside the boundaries of the institution for a fresh 
perspective. Almost every city has residents who work 
with technology in ways that reflect the modern innovation 
curve. Find ways to invite them in to city government 
as advisors, helpers, or innovators. Form a citizens’ 
technology advisory council to redesign the city’s website, 
for instance. Initiate an open data strategy and ask the 
local technology community to help you publish the data 
and to stand up applications that make that data useful 
to other citizens in your community. Hold a City Camp 
(http://citycamp.govfresh.com) to build bridges between 
local developers and city officials. Find out if your city has 
an active Code for America Brigade (a collection of local 
volunteer coders and civic leaders who work together to 
stand up existing civic applications for their fellow citizens) 
and either reach out to them with one or more of the 
above activities, or find someone to start a Brigade.  
(http://brigade.codeforamerica.org)
 Seek out appropriate consumer and corporate 
technologies. Often low-cost, high-value vendors are not 
an obvious choice either because they are open source and 
not represented in the bidding process, or because they 
don’t cater primarily to government, requiring more work 
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to get them through the hurdles of procurement. Other 
times, they’re not an obvious choice because of the way 
requirements are written for an RFP; by specifying exactly 
what a solution should do, innovative approaches are often 
eliminated from the start. 

Expensify (www.expensify.com) is a good example; this 
cloud-based expense reporting and management system 
saves its users countless hours of administrative work by 
letting them file expenses on the fly using their smart phones 
(leveraging the built-in camera to take pictures of receipts 
rather than photocopying them back at the office), and yet 
it would be highly unlikely to show up in a list of approved 
city government vendors, because the creators of this service 
simply do not court the government market. But city 
governments need this kind of innovation, so it is up to the 
innovators in government to discover and procure this kind 
of application. 

Attract great talent. Cities need bright, passionate, mission-
driven technical talent to get them back on the innovation 
curve. Yet the employment opportunities city governments 
present to this community are often uninspiring. Elected 
officials and other government leaders need to articulate an 
agenda of innovation, and then create and present jobs that 
attract, excite and empower this kind of talent. Job titles, job 
descriptions, reporting structures, and measures of success 
all need to be considered if change is the desired outcome. 

A clear statement that the  
citizen experience is the top  

priority is a good start.

Create a risk aggregation strategy. You can’t innovate 
if you can’t experiment, and you can’t experiment if you 
can’t fail. The key is to fail quickly and cheaply, and learn 
from each failure. Unfortunately, the notion of accepting 
failure is a hard one for many bureaucracies to embrace. 
The City of Boston has created an excellent mechanism for 
aggregating ‘failure risk’ in the creation of its Mayor’s Office 
of New Urban Mechanics; the team in this office partners 
with departments in the city to try new ideas, and agrees 
to accept the blame if they don’t work. The New Urban 
Mechanics team just needs enough successes to continue 
to garner broad support, which they have been able to do 
easily. Whether cities aggregate risk in one unit or foster a 
culture of experimentation more broadly, risk tolerance is 
critical to a modern technology strategy in cities.
Adopt user-centered principles and evangelise them 
broadly. The UK’s Government Digital Service team has 
not only done excellent work on the new Gov.UK site, but 
they’ve documented their approach in ways that any city 
government should pay attention to. They’ve listed their 

guiding principles in an excellent post at  
https://www.gov.uk/designprinciples, which begins with 
“Start with needs. User needs, not government needs.” It’s 
one thing to say this and certainly another to see it enacted 
in government, but a clear statement that the citizen 
experience is the top priority is a good start. Reward and 
celebrate successful expressions of this priority to continue 
to support it throughout the organisation.

There is an enormous  
amount that cities can do to  
build interfaces to citizens.

Start small. Don’t try to re-engineer entire ICT efforts 
until you have experimented in small ways and learned a 
bit about what works and what doesn’t. Keep trying and 
search for the small wins as you create larger strategies.

Technology is no silver bullet for government, nor is there 
a silver bullet for successful technology strategies in city 
government. But there is an enormous amount that cities 
can do to build interfaces to citizens that inspire trust and 
engagement; and a deep commitment to experimentation, 
to user-centered design principles, and to leveraging local 
communities, is a great start. �

Jennifer Pahlka is the founder and executive director of Code 
for America. Government Technology named her one of 2011’s 
Doers, Dreamers and Drivers in Public Sector Innovation; and the 
Huffington Post named her the top Game Changer in Business 
and Technology the same year. She is known for her TED talk, 
‘Coding a Better Government’, and is a frequent speaker at a wide 
range of events.  She spent eight years at CMP Media where she 
ran the Game Developers Conference, Game Developer magazine, 
Gamasutra.com and the Independent Games Festival. Previously, 
she ran the Web 2.0 and Gov 2.0 events for TechWeb, in conjunction 
with O’Reilly Media, and co-chaired the successful Web 2.0 Expo. 

Code for America is a new kind of non-profit organisation, which 
works with talented web professionals and cities around the USA to 
promote public service and reboot government. Our team is made up 
of web geeks, city experts, and technology industry leaders. We are 
building a network of civic leaders and organisations who believe 
there is a better way of doing things and want to make a difference.

Code for America 
155 9th Street, San Francisco, CA 94103, USA 
Tel: +1 (415) 625 9633 
Email: info@codeforamerica.org
Website: http://codeforamerica.org
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WHAT HAS CHANGED WITH REGARD 
TO TRANSPORT IN YOUR CITY TO 
MAKE IT MORE SUSTAINABLE?
Nanclares, Medellín: We have recovered quality public 
space to give pedestrians more room in the city of Medellín, 
and implemented ‘Metroplus’, a Bus Rapid Transit (BRT) 
system. The city’s multimodal transport system (the 
Integrated System of Transportation, or SIT) comprises 
a metro, two cable car lines, the new BRT and a system 
of public bicycles associated with the metro stations. We 
have implemented information and control technology 
to manage the vehicle flow and dynamics of the transport 
and transit systems; and have eradicated animal-pulled 
transport, a programme that involved animal protection and 
redeployment of the working people involved. 

Lu Yuan, Guangzhou: Guangzhou city has doubled in 
area and built a new airport and port with much greater 
capacity over the last decade. This has entailed adjusting the 
city's spatial, functional and industrial structures, to optimise 
urban development. (The city has also moved a lot of 
factories outside the urban area.) The development of public 
transport was prioritised, with construction of more than 
250 km of metro as a transit backbone, and at the same time 

development of BRT, inter-city railways, and integration of 
public transit between the city and surrounding countryside. 
Additional high quality public space has been built, along 
with bus lanes, improved traffic safety and more pedestrian 
crossings. To reduce traffic congestion and encourage 
change in drivers’ habits, we have increased the cost of using 
cars. Guangzhou has also introduced and encouraged low 
emission vehicles.

Mohapatra, Ahmedabad: Ahmedabad is the largest city 
in Gujarat and the seventh largest in India. It is the most 
important city in terms of terms of trade and commerce 
after Mumbai. There are two million vehicles registered in 
Ahmedabad, and 600 more vehicles are added to the city 
roads every day. The road network is good, arranged radially 
in an unusual hub-and-spoke plan. The roads are mostly 
100 feet (30 metres) wide with four or six lanes, and yet 
congestion is growing. In addition, there are few parking 
disincentives (paid parking costs only Rs10 (20 US cents) 
per hour).

In 2009, as part of a robust public transport policy, we 
started the Bus Rapid Transit System (BRTS), running in 
45 km of mostly dedicated corridors, with a peak hour 
frequency of 2.5 minutes. More than 100,000 people use 

Roundtable: urban transport – 
the city planners’ perspective 

Transport is the fastest growing source of greenhouse gas emissions and, as such, merits significant attention when 
planning for a sustainable future. The Institute for Transportation and Development Policy (ITDP) works with cities 
worldwide to bring about transport solutions that cut greenhouse gas emissions, reduce poverty, and improve the quality 
of urban life. As part of this effort, the ITDP honours cities each year that have made significant strides towards a more 
sustainable transport system.

We have interviewed key transport officials in four cities that have won the award in recent years: Medellín, Columbia 
(2012), Guangzhou, China (2011), Ahmedabad, India (2010) and New York, USA (2009). It is hoped that the example 
set by these cities can be used as a platform to create sustainable transport in the rest of the world’s cities. We spoke 
to Rafael Nanclares, former Secretary of Transport for Medellín; Lu Yuan, Vice Director of the Construction 
Commission in Guangzhou; Shri Guruprasad Mohapatra, Commissioner of Ahmedabad Municipal Corporation; 
and Janette Sadik-Khan, the Commissioner of Transportation in New York.

Rafael Nanclares, 
former Secretary of  
Transport for Medellín, 
Columbia

Lu Yuan, Vice Director 
of the Construction 
Commission in  
Guangzhou, China

Shri Guruprasad 
Mohapatra, Commissioner 
of Ahmedabad Municipal 
Corporation, India

Janette  
Sadik-Khan, 
Commissioner of 
Transportation in  
New York, USA
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the BRTS daily, bringing in a daily average revenue of 
Rs900,000 (US$17,000). Another 300 buses will be added 
to the current fleet of 100 after a further 35 km has been 
added to the route. A third phase of expansion will bring the 
rapid system to 125 km. The municipal bus service AMTS is 
also being increased. BRTS corridors have unique features of 
quality pedestrian space and cycle tracks.

Additional high quality public  
space has been built, along with bus 

lanes, improved traffic safety and 
more pedestrian crossings.

Sadik-Khan, New York: During the last five years, 
NYCDOT has shifted the focus of the design and 
management of the city’s streets from an automobile-centred 
perspective to one that balances the needs of all road users. 
By creating the city’s first four BRT routes, installing 270 
miles of bicycle lanes, building nearly 400,000 square feet 
of plaza space and repaving our roads with recycled asphalt, 
we have improved mobility throughout the City. Most 
importantly, these strategies have helped make 2009-2011 
the safest years in New York City’s history.

WHY DID YOU MAKE THESE CHANGES 
AND WAS SUSTAINABILITY THE 
ORIGINAL GOAL? WHAT WERE YOU 
TRYING TO ACHIEVE AND WHAT WAS 
THE CATALYST?
Nanclares, Medellín: Initially the system was designed 
for efficiency and improved mobility; during its development 
and revision, sustainability was brought into the equation. 
The changes respond to the needs, political demands and 
economical dynamics of citizens and traditional transporters. 
The catalyst was the political will of the past two mayors, 
Alonso Salazar and Sergio Fajardo, to benefit the most 

needy part of the population. This made public transport 
an imperative aspect of environmentally sensitive urban 
development. 

Mohapatra, Ahmedabad: The catalyst was the concept 
of the BRTS by the Chief Minister of Gujarat. The BRTS 
in Ahmedabad is called Janmarg, which means the people’s 
way. The system was introduced to reduce the dependence 
on individual private transport. Today within the city BRTS 
buses make the journey faster than cars. 

Sadik-Khan, New York: In 2007, Mayor Bloomberg 
launched PlaNYC, the city’s sustainability agenda. PlaNYC 
was the catalyst that focused all City agencies on planning 
for sustainable growth and development, to meet the 
challenge of accommodating the additional one million 
residents who are expected to make New York City their 
home by 2030.  Stemming from PlaNYC, NYCDOT 
crafted a strategic plan, Sustainable Streets, which identified 
164 specific transport projects and milestones. Significant 
progress on all of the initiatives had been made by the 
following year.

WHAT PARTICULAR PROBLEMS AND 
CHALLENGES HAVE YOU FACED IN 
IMPLEMENTING YOUR TRANSPORT 
PLANS?
Nanclares, Medellín: The challenge has been to win the 
hearts and minds of private citizens to accept the changes in 
focus, operation and rules that are essential to the development 
of public transport – particularly while individuals are so 
highly wedded to non-sustainable car ownership.

Lu Yuan, Guangzhou: The biggest problem we have 
faced is changing the aspiration of people to drive to work in 
their own cars. In order to decrease car use, we must address 
the concept of cars providing luxury travel. We need to 
educate the citizens and promote low carbon travel modes, 
and change ideas step by step. It is vitally important that 
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The Metroplus BRT system in Medellín.
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there is full government support for the concept of public 
transit priority, from both policy and financial perspectives.

Mohapatra, Ahmedabad: The BRTS was a new 
concept. We took the original inspiration from Bogotá 
in Colombia, and then corridors, bus station designs 
and vehicle specifications were customised to suit our 
requirements. It was always difficult to find corridors wide 
enough for the centre bus lanes (40 feet/12 metres) leaving 
30 feet (9 metres) each side for mixed vehicle movement. 
The BRTS’s roads need to follow strict standards, so it was 
sometimes necessary to acquire property; this was rather a 
slow process, since it involved the checks and balances of 
public participation. Another difficulty was finding quality 
contractors to do the work on time. Also, the vehicle 
design we needed was not available ‘off the shelf ’ and 
needed to be developed. 

The challenge has been  
to win the hearts and minds  

of private citizens.

Sadik-Khan, New York: I believe the biggest challenge 
New York City faces – and, in fact all cities across world 
grapple with – is the need to do more with less. Tightening 
budgets and limited resources mean that we must be creative 
in how we approach our most pressing transport problems. 
Rather than building expensive new subway infrastructure, 
NYCDOT is improving its streets so they are more efficient 
for buses and expanding the city’s bicycle network. 

WHAT WOULD YOU SAY TO OTHER 
CITIES LOOKING TO IMPLEMENT 
SUSTAINABLE TRANSPORT 
MEASURES BASED ON YOUR 
EXPERIENCES?
Nanclares, Medellín: The technical concepts and 
arguments on the economical, environmental and cultural 
benefits of sustainable transport systems must be publicly 
discussed, and time given for consultation and promotion of 
new ideas linked to an improvement in the quality of life of 
society. The creation of political instruments, laws and tools 
for short, medium and long-term planning by successive 
governments must confirm that cities are made for humans, 
and our natural mode of mobility is walking.

Lu Yuan, Guangzhou: Although every city in China is 
different, they face the same challenges of lack of land, high 
density of population, and generally low income for citizens, 
so transit priority is the best choice. While improving the 
attractiveness of buses and decreasing car dependence, we 
need to mitigate the pressure on the city centre, to allow 
each district to develop equally. The development form of 
the city must change from extensive (focusing on spreading) 
to intensive (focusing on improving the existing built area).

Mohapatra, Ahmedabad: One has to understand the 
way people move in a city. In Ahmedabad, single trips are 
shorter and of higher frequency than in any other city in 
India. When planning a transport system, we need to study 
the way people move – when, how and why – and adjust 
public transport movements along with the needs of the city. 

When planning a transport  
system, we need to study  

the way people move.

Sadik-Khan, New York: Don’t think about projects 
individually, but set a bold vision of the kind of city you 
want to build. Then, focusing on high-impact projects that 
are congruent with that vision, carefully capture ‘before and 
after’ data; statistical evidence is vital to garnering support 
for the next project you choose to implement. Perhaps New 
York’s greatest contribution to the movement for sustainable 
cities is the example of changing a major urban streetscape 
quickly. With good analysis and temporary but sturdy 
and cost-effective materials, such as paint, stone slabs and 
planters, you can transform city streets quickly to deliver 
safer, more attractive public spaces. For our plazas, the 
capital programme will catch up and replace the temporary 
materials, but changing the use of a place is really the key, 
and we have shown that that can be done in a matter of 
weeks rather than years.
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New York City is striving for more attractive  
public spaces as a means to increase mobility.
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WHAT ARE THE NEXT STEPS FOR 
YOUR CITY’S TRANSPORT SYSTEM?
Nanclares, Medellín: 
  Reduction and integration of traditional buses to the 
MetroPlus System;

  Construction of tramcars and completing the cable car 
project; 
 The expansion and improvement of the net of pedestrian 
walkways, traffic lights for pedestrians, squares and 
exclusive lanes for bicycles;
 Improvement of the quality of fuel that is being sold in 
the city; 
Opening the electric cars market and providing the city 
with the necessary infrastructure; 
Enhancing speed controls for particular vehicles; 
  Construction of a ‘dry port’ to stop heavy freight trucks 
entering the city;
  Accepting and respecting the pedestrian as the main 
protagonist.

Lu Yuan, Guangzhou: 
  Completing the road infrastructure and making the road 
network better connected;

  Providing transit priority, developing the rail system and 
BRT, making the roads more efficient, and improving 
transit management capacity, in order to ensure public 
transit remains the main traffic mode;
 Promotion of a low-carbon transport system, including 
greenways and bicycle sharing, and energy conservation 
and GHG emissions mitigation;
Regulating the parking management system, and allocating 
road space to bicycles and pedestrians;
 Providing a better environment for citizens, in accordance 
with ‘Wise Guangzhou, Happy Guangzhou, Liveable 
Guangzhou’.

Mohapatra, Ahmedabad: 
  Extension of BRTS to 125 km from the existing 42 km;
  Proceeding with metro;
  Revamping of Ahmedabad Municipal Transport Services, 
the corporation run public transport services, by taking the 
total number of city buses from 700 to 1200 by end-2012, 
and then to 1400. 
 Trying to identify the gaps, and connect areas that have no 
access to buses.

Today one million out of our six million people travel 
by public transport buses, and we want to increase this 
proportion to as much as 30 or 40 per cent by completing 
these targets. We are introducing zones free of vehicles on 
particular days in the week in the city, and we shall see 
how it helps the traffic situation, the movement of people 
and the benefits to the environment. A future priority is to 
encourage more pedestrian movements and safe facilities 
for cycling.   

Sadik-Khan, New York: 
This summer, New York City will launch its bicycle sharing 
programme, the largest such system in North America. 
  We are establishing a pedestrian wayfinding system of 
signs that highlight key neighbourhood attractions, 
encouraging people to walk more and explore retail and 
cultural sites in the area. 

In addition, we will launch two more BRT corridors, new 
technology to improve the management and operation 
of the streets, new public plazas, and innovative safety 
improvements. �
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Lu Yuan receiving the ITDP Sustainable  
Transport Award, 2011.

Guangzhou is promoting bike 
use throughout the city. Here, 
bike ramps have been installed 
at Dongshan station.
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By Michael Replogle, Global Policy Director and 
Founder, and Ramón Cruz, Sustainable Development 
Program Manager, Institute for Transportation and 
Development Policy (IDTP)

Megacities in both the developed and the developing 
world are often associated with exorbitant levels of traffic 
congestion, choking air pollution and poor quality of 
life. Last century’s model of economic growth based on 
rising car-dependence appears increasingly unsustainable. 
A new paradigm focusing on improved accessibility, 
people-focused urban transport, sound pricing and 
neighbourhood design can become the model for 
sustainable cities around the world. This article discusses 
some of the current problems and principles that can 
make transport and communities more sustainable 
through smarter mobility and city planning. 

Should current patterns of urban development – 
paradoxical land-use policies and lack of governance in 
transport management – persist, mankind will lock in a future 
of high inequality, natural resource depletion, and a reduced 

quality of life. The overall situation in most parts of the world 
often results in traffic congestion, air pollution, unnecessary 
energy use, and growing traffic fatalities. By 2020, road 
fatalities, already 1.3 million a year, are projected to rise by 80 
per cent in low- and middle-income countries (World Health 
Organization (WHO), Global Status Report on Road Safety, 
2009). WHO also estimates that currently as much as 80 per 
cent of air pollutants come from the transport sector. 

Should current patterns of urban 
development persist, mankind will 
lock in a future of high inequality.

The poor population bear disproportionate costs of the 
lack of planning, as they are affected more often by fatalities, 
or live in more polluted areas. As cities grow, the people in 
most need are pushed to undesirable areas that are further 
and further from job centres. In São Paulo, the World 
Bank says that the poorest 20 per cent spend an average of 
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New York City has increased pedestrian space. 
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four hours per day commuting to their jobs. UN-Habitat 
estimates that 800 million people live in slums in the 
outskirts of cities around the world. 

Traffic growth is exacerbated by hidden and overt subsidies 
and policies favouring automobile-oriented development. 
Global transport sector energy use has been growing steadily 
by more than 2 per cent a year since 1970, and this rate is 
accelerating, according to the International Energy Agency 
(IEA) (Transport, Energy and CO2, 2009). In the time since 
the 1992 Earth Summit in Rio de Janeiro, CO2 emissions 
from this sector have already increased 35 per cent. Barring 
changes in policies, the International Transport Forum 
(ITF), using IEA data, predicts 3.1 to 4.1 times more global 
passenger activity and 2.6 to 3.5 times more freight mobility 
by 2050, compared with 2000. Similarly, CO2 emissions 
from the transport sector are forecast to rise by 120% by 
2050 on 2000 levels. 

Global transport sector  
energy use has been growing 

steadily by more than 2 per cent  
a year since 1970.

A 2011 report by the United Nations Environment 
Programme estimated the total costs of transport, including 
health costs related to air pollution, traffic fatalities, and time 
wasted in traffic, may amount to as much as 10 per cent 
of the GDP in many countries. Growing congestion and 
related ills are not a problem only for the developing world. 
In the UK, the Department of Transport estimates that the 
time lost in travel congestion is the equivalent of 1.2 per 
cent of GDP. The Partnership for New York City, a business 
group, estimated that the annual cost of traffic congestion is 
US$13 billion when time wasted in traffic, delivery delays 
and job losses are taken into consideration.

While roads play an important role in economic 
development, simply expanding them to cure congestion 
and pollution is no answer as it spurs more driving. 
Balanced transport investment and management policies 
are vital to sustainable development. By widely and rapidly 
adapting best practices in sustainable transport and urban 
development, and using new technologies in support of 
responsible stewardship of natural resources we can ensure a 
bright opportunity for future generations with more resilient 
economic growth.

A NEW PARADIGM FOR MOBILITY
As emerging countries such as Brazil, China and India 
exhibit rapid economic growth, they are also showing high 
rates of urbanisation and rapid motorisation. It is important 
that these economies, which are becoming the models of 
growth for the rest of the developing world, do not follow a 

car-centric suburban development pattern as in the United 
States, with decayed urban centres, low motor fuel costs, 
and fossil fuel and parking subsidies. Instead they should 
follow more sustainable patterns, such as in many European 
and high income Asian cities, with multi-modal transport 
systems, mixed-use neighbourhoods, managed parking, and 
full cost pricing of motor vehicle use. 

A new ‘Avoid-Shift-Improve’ paradigm is coming into 
wider acceptance as an improved approach to urban mobility 
planning. Following this model, cities and supportive 
national and state governments can: first, avoid unnecessary 
or low-value travel by employing better telecommunications, 
planning, and pricing mechanisms, and eliminating subsidies 
for fossil fuels. Secondly, they can seek to shift travel from 
individual high-carbon modes, such as cars, to lower carbon 
modes like Bus Rapid Transit (BRT) and bicycle-sharing 
systems, while strengthening their management of parking 
and freight. Finally, they can improve the efficiency of 
remaining travel through better technologies in vehicles, fuel 
efficiency and network operations. Table 1 shows policies 

TABLE 1. EXAMPLES OF BEST PRACTICE IN THE  
AVOID-SHIFT-IMPROVE APPROACH

AVOID:
Vehicle registration quotas allocated through auction 
(Singapore and Shanghai)
Congestion charging (London, Stockholm, Milan, Oslo, 
Bergen, Singapore)
Emission-based road use charges for heavy goods vehicles 
(Germany’s national road system)
Mixed-use, public transport-dependent development 
(Curitiba, Hong Kong, Stockholm)

SHIFT:
 Bus rapid transit (Bogotá, Guangzhou, Ahmedabad, 
Johannesburg, Cleveland, Lyons)
 Public bicycle systems (Paris, Hangzhou, Shanghai, Barcelona)
Rail-based mass transit (New York, Hong Kong, Berlin, Tokyo)
Pedestrianisation, greenways, and cycling networks 
(Copenhagen, Guangzhou)
 Parking management and pricing (Zürich, Paris, Tokyo, 
San Francisco)
Intermodal freight system management for optimising rail and 
water freight (Germany)

IMPROVE:
Fuel efficiency regulation (Japan, California, European Union)
 Electric bicycles (20 million+ a year produced in China)
High-efficiency cars and trucks: hybrids, neighbourhood electric 
vehicles, biogas buses (Stockholm)
 Time-of-day road charges (keep traffic at optimal speeds 
85 per cent of the time in Singapore)

Source: The Worldwatch Institute, Moving Toward Sustainable Prosperity, 
Chapter 4: ‘Moving Toward Sustainable Transport’, Replogle and Hughes, 2012 
(www.worldwatch.org). 
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and practices that could be implemented when applying this 
new paradigm.

Examples of implementation of this paradigm are 
growing and starting to show results all over the world. For 
example, Bogotá during the past decade has undergone 
a period of revitalisation of its city centre with the 
construction of the TransMilenio BRT, creation of bicycle 
lanes, and converting unmanaged parking spaces to open 
space, sidewalks and centres for human activity. As a 
result, pedestrian fatalities were reduced by half within a 
decade, and commutes for the 1.8 million TransMilenio 
riders shortened by 10 minutes. Similarly, in the city of 
Guangzhou in China, a chaotic situation changed with 
the construction of the BRT system that currently moves 
nearly 30,000 passengers per hour per direction during 
peak commute hours at 30 per cent higher bus speed. The 
system is comprehensively integrated to the metro, bicycle 
share system and other bus systems. 

Public transport users  
will find better mobility  

options partly paid by the  
congestion charge.

In a growing number of cities, from Singapore to 
Stockholm, congestion charging helps to cut traffic while 
generating funds destined to enhance public transport 
options. Indeed, these systems suggest a pathway for future 
smart transport systems in which opportunities and options 
are maximised for all: drivers would spend less time stuck in 
congestion thanks to a variable time-of-day user price which 

will maintain an efficient amount of traffic in city centres, 
public transport users will find better mobility options partly 
paid by the congestion charge, pedestrians and cyclists would 
enjoy safer infrastructure, and real-time ride-sharing schemes 
will help fill empty car seats.

There are many opportunities  
to shift traffic from road to  

rail and waterways to obtain 
efficiency gains.

Sustainable transport also needs to improve the efficiency 
of goods movement both within cities and for long-haul 
movements. Freight accounts for a third of the energy used in 
transport globally (IPPC, Climate Change 2007: Mitigation 
of Climate Change, Cambridge University Press) and about 8 
per cent of CO2 emissions, and growing rapidly (McKinnon, 
Alan, The Potential of Economic Incentives to Reduce CO2 
Emissions from Goods Transport, ITF, 2008). In many 
countries, such as China and India, a large share of truck 
time is running empty looking for loads to haul. 

More efficient logistics systems, and a move from 
monobody trucks to articulated removable trailers can 
boost truck efficiency. There are many opportunities to shift 
traffic from road to rail and waterways to obtain efficiency 
gains or to replace dirty obsolete freight equipment with 
newer, cleaner ones. Road user charges (as in Germany), low 
emission zones (as in many European cities), and the creation 
of regional freight distribution centres can help advance 
sustainable transport development, spurring more resilient 
economic growth.
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Guangzhou has invested in its  
BRT system – before and after.



MOBILITY AND TRANSPORT

www.sustainablecities2012.com 105

SC2012 EDTA_1.pdf

PRINCIPLES FOR TRANSPORT IN 
URBAN LIFE
In 2010, the Institute for Transportation and Development 
Policy, together with Gehl Architects and Nelson/Nygaard, 
developed eight principles to improve urban quality of life 
through mobility and planning (www.oco.org). 

There are no single magic  
solutions or one-size-fits-all 

strategies to transport challenges.

The result is a methodology that could help city officials, 
planners and citizens lock in sustainable mobility systems 
and city forms for future generations (Table 2). 

There are no single magic solutions or one-size-fits-
all strategies to transport challenges. But countries 

everywhere can reduce the environmental footprint of 
transport and improve benefits for equitable economic 
development. The key is to follow comprehensive 
approaches and ensure that national policies strengthen 
institutional capacity at the state and local level, in order 
to achieve sustainable transport. �

Michael Replogle is Global Policy Director and Founder of 
ITDP. From 1992-2009, he was Transportation Director at the 
Environmental Defense Fund. In the past, he has been a consultant 
to the Asian Development Bank and UNEP, and an adviser to the US 
Department of Transportation, Singapore Land Transport Authority 
and the World Economic Forum, among others. 

Ramón Cruz is the Sustainable Development Program Manager 
at ITDP. He was Vice President for Energy and Environment at the 
Partnership for New York City, a business group, and Senior Policy 
Analyst for the Environmental Defense Fund. He has been an adviser 
to the NYC government on energy and solid waste issues and helped 
develop the City’s sustainability plan. 

The Institute for Transportation and Development Policy (ITDP) 
works with cities worldwide to bring about sustainable transport 
solutions that cut greenhouse gas emissions, reduce poverty, and 
improve the quality of urban life.

ITDP Headquarters 
9 East 19th Street, 7th Floor 
New York, NY 10003, USA 
Tel: +1 212 629 8001 | Fax: +1 646 380 2360
Email: mobility@itdp.org
Website: www.itdp.org

TABLE 2. PRINCIPLES FOR TRANSPORT IN  
URBAN LIFE

Walk. Develop neighbourhoods that promote walking 
Cycle. Prioritise cycle networks and secure cycle parking
Connect. Create dense networks of streets and paths
Public transport. Support high-quality public transport

  Mix. Plan for mixed uses in buildings and 
neighbourhoods

Match density and transit capacity
Create dense regions with short commutes

Increase mobility by regulating and pricing 
parking and road use.

Source: Institute for Transportation and Development Policy/Gehl Architects
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SPECIAL FEATURE: BAE SYSTEMS

Technological advances enable and infl uence the development 
of larger, denser urban areas, off ering greater access to stronger, 
more diversifi ed urban economies with better services and 
opportunities leading to an improved overall quality of life. 
For the fi rst time in human history, in 2008 more than half 
the world’s population lived in cities. By 2030, 5 billion people 
are expected to live in high density urban areas. Th is migration 
can have positive consequences to the environment; large 
cities are more energy effi  cient, resulting in a lower per capita 
carbon footprint (as an example, a New York City resident’s 
carbon footprint is 30 per cent that of a suburban or rural 
counterpart). However, this also comes with a serious set of 
challenges that must be mitigated in a sound manner for such 
benefi ts to materialise:

high-demand land and space (housing, work space, parks 
and green surfaces, parking, walking and biking paths …).

integrated, effi  cient and aff ordable transport systems for 
people and goods that will reduce or eliminate the need for 
personal cars.

or eliminate greenhouse gases, NOx (nitrogen oxide) 
emissions, particulates, and heat island eff ects from 
buildings and vehicles. 

that enable the re-use of refuse material and minimise water 
and energy consumption (sewer systems, water and energy).

Th e International Energy Agency (IEA) predicts that transport 
energy use and emissions will increase by more than 50 per 
cent by 2030, and more than double by 2050. In the USA, cars 
and light trucks emitted nearly 1.2 billion tonnes of carbon 
dioxide (CO2) emissions, or 17 per cent of the country’s total 
in 2009. In the UK, nearly 21 per cent of the country’s CO2 is 
generated by domestic transport dominated by passenger cars.

Considering both the challenge and opportunity presented 
by the transport sector in terms of enabling effi  cient and 
sustainable modern cities and supporting a greener and 
healthier planet, governments, with a pull from their citizens 
and green focused organisations, are funding initiatives 
in support of implementing and proliferating sustainable 
transport systems. 

A key enabling technology, identifi ed by the Intergovernmental 

when implemented in transit buses and vocational medium 
and heavy duty trucks results in reduced fuel consumption; 
CO2 and greenhouse gas emissions are reduced by between 
20 and 40 per cent, depending on duty cycle, vehicle type 
and hybrid power train architecture, when compared to their 
corresponding conventional counterparts. 

www.hybridrive.com

SUSTAINABLE 
TRANSPORT  

Ian Wilson
Business Development Europe, HybriDrive® Series

Irisbus Iveco Group articulated GX427 by Heuliez Bus fi tted with 
HybriDrive® Series from BAE Systems, on the road in Poitiers, France.

Alexander Dennis Ltd E400H double-deck bus fi tted with HybriDrive® 
Series from BAE Systems, on the road in London, as well as in operation 
with over 20 other fl eets in the UK.

BAE_v1.indd   2 24/05/2012   10:51:42



MORE SAVINGS.
MORE ELECTRIC.
MORE PERFORMANCE.

Save up to 35% on your total fuel bill.

Learn how HybriDrive® series can electrify your 
vehicle accessories and save you even more.

Become part of the world’s largest series hybrid 
bus fleet.

Ask us to estimate what HybriDrive series can save 
you at www.hybridrive.com/SAVE 
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By Alain Flausch, Secretary General, International 
Association of Public Transport (UITP)

By 2025, the number of daily trips made in urban areas 
worldwide is projected to rise by 50 per cent on 2005 
levels. While more mobility is not in itself a problem, 
in many cities around the world current mobility 
patterns are clearly unsustainable. In the developed 
world, mobility patterns based on the private car and 
reliant on fossil fuels have been the dominant model 
for nearly a century. This outdated mobility model has 
a detrimental impact on the local environment, climate 
change, economic competitiveness and quality of life. 
Nevertheless, in many parts of the developing world, 
growing economic prosperity is leading to rising rates of 
individual motorisation, as people move away from non-
motorised forms of transport. More and better public 
transport is crucial to ensuring that mobility in urban 
areas can grow without entailing hefty costs for both 
society and the environment. 

The time has clearly come to rethink urban mobility and 
to favour a sustainable transport model that supports green 
growth and provides pleasant and healthy environments 
in which to live and work. The International Association 
of Public Transport (UITP) has developed urban mobility 

scenarios showing the enormous economic, social and 
environmental benefits of ensuring that all ‘extra’ mobility 
between now and 2025 is provided by public transport and 
non-motorised transport. In practical terms, this would 
mean that the global market share of public transport needs 
to double by 2025, while the share of walking and cycling 
remains close to 2005 levels. This would enable the share of 
private motorised trips to fall from 47 per cent in 2005 to 32 
per cent in 2025, despite a 50 per cent increase in the overall 
number of urban trips. 

The global market share of public 
transport needs to double by 2025, 

while the share of walking and 
cycling remains close to 2005 levels.

Many cities around the world are already well on the way 
to achieving this balance between transport modes. For 
example, London, which already has a high public transport 
market share, is forecast to grow by 1.25 million people over 
the next 20 years and daily trips are predicted to rise by 15 
per cent to 27 million. To face these transport challenges and 
develop in a way that is economically, environmentally and 
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A bus stop on the Rea Vaya Bus Rapid Transit system in Johannesburg.
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socially sustainable, between now and 2031, London aims to 
increase the combined public transport, walking and cycling 
modal share to 63 per cent, building on the 5 per cent shift 
away from private motorised travel achieved since 2000. 
To put this into practice, a multi-sector approach is being 
implemented that includes modernisation of the current 
network, the commissioning of a new east-west rail link, 
improved provision for walking and cycling, and transport 
demand management. 

GREENHOUSE GAS EMISSIONS
According to some predictions by Global Insight, three 
billion vehicles will be on the world’s roads by 2035, 
compared with 800 million today. If current trends towards 
private motorisation prevail, in 2025 worldwide urban 
transport greenhouse gas (GHG) emissions will be 30 per 
cent higher than 2005 levels. This will have a disastrous 
impact on the planet, making it impossible to limit the 
increase in average global temperature to 2º C and setting 
us on a path towards ‘potentially dangerous’ climate change. 
Modal shift offers a solution. 

Public transport companies are  
also finding innovative ways to 

reduce their energy consumption.

By doubling the market share of public transport by 2025, 
urban transport greenhouse gas emissions would stay close to 
2005 levels, despite the massive rise in trips, and the carbon 
footprint of urban mobility would be 25 per cent lower than 
in 2005.

RATIONALISING ENERGY USE
On average, public transport consumes three to four times 
less energy per passenger-kilometre than cars, and this 
ratio is even more favourable in peak hours. By choosing 
a mobility model based on public transport, walking and 
cycling, cities can therefore rationalise their overall energy 

use. Measures that help increase the commercial speed and 
reliability of public transport services, such as priority at 
traffic lights and reserved corridors/lanes, are also vital for 
reducing energy consumption. In Europe, for example, 
an increase of 5 km/h in a bus’s commercial speed on a 
busy line leads to 20 per cent less energy consumption. 
Meanwhile, on a global level, UITP figures show that if all 
new mobility by 2025 was provided by public transport, 
walking and cycling, 170 million tons of oil equivalent 
would be saved annually. This would deliver energy bill 
savings of US$140 billion at today’s rate and help to relieve 
pressure on oil demand, thereby improving energy security.

Public transport companies are also finding innovative 
ways to reduce their energy consumption. Madrid Metro 
has managed to generate energy savings of between 10 per 
cent and 12 per cent thanks to recovering braking energy. 
Meanwhile, Transports publics genevois (TPG) in Geneva 
has found that a 40 per cent decrease in fuel consumption 
can be achieved by adopting ‘soft’ driving behaviour. As 
TPG has an annual fuel bill of some €6 million, this is an 
interesting potential area for cost savings. 

LOCAL GHG REDUCTION SUCCESSES
Cities around the world are already aware of public 
transport’s role in addressing climate change and there 
are many examples of local-level success. In Delhi, every 
passenger who uses the Metro instead of a car reduces 
GHG by 100mg of CO2 for every 10km travelled. 
And in Johannesburg, it is estimated that Rea Vaya Bus 
Rapid Transit (BRT) system will save 1.6 million tonnes 
of CO2 equivalent emissions by 2020 if 15 per cent of 
private vehicle users living near the city centre switch 
over to the BRT. 

In Bogota, Colombia, the bus rapid transit system TransMilenio 
forms the backbone of the city’s transport system. 
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BOOSTING GREEN GROWTH
Public transport development is also a major indicator of 
a city’s economic competitiveness. In cities with a high 
share of public transport, walking and cycling, the cost 
of transport for the community can be as much as 50 per 
cent lower than in cities where the private car dominates. 
Car-based mobility and congestion go hand in hand and 
increasing congestion on urban roads presents a serious 
threat to economic growth. The direct cost of congestion is 
often estimated at around 2 per cent of national GDP – but 
in heavily congested areas this can be even higher. Although 
2 per cent of national GDP may not sound like much, in 
monetary terms this translates into hundreds of billions of 
euros or dollars lost every year (€200 billion in the European 
Union alone, for example). Alleviating congestion also brings 
other benefits; in Colombia, the introduction of Bogota’s 
BRT system TransMilenio brought about a 32 per cent of 
reduction in travel time. 

An efficient public transport  
system is a major factor in 

attracting businesses.

Public transport as a sector is also a major contributor 
to national and local economies through the jobs it 
provides directly. In Amsterdam, Barcelona and Dublin, 
for example, public transport operators are the largest city 
employers. And as an industry, public transport provides 
skilled, high-tech jobs throughout the entire supply 
chain worldwide. In 2009, public transport provided 13 
million green, local jobs around the world. Doubling 
the market share of public transport would create jobs 
for a further 6 million people by 2025, even factoring 
in labour productivity gains. Beyond this, an efficient 
public transport system is also a major factor in attracting 
businesses, and thus wealth, to a city or a region.

ENHANCING THE QUALITY OF LIFE
Public transport helps all sectors of the community to 
access education, work, health services and leisure activities, 
which helps prevent social exclusion and create cohesive 
communities, thereby enhancing quality of life. Public 
transport also contributes to creating high-quality urban 
environments. For example, public transport and its 
infrastructure take up less of a very precious commodity – 
urban space – than cars. In Lille, France, major efforts have 
been made to rebalance the use of public space. For example, 
in 2004-2005, a giant car park was turned into a 3.5 ha park 
and a road with four car traffic lanes was transformed into 
two lanes of traffic for cars and two bus corridors. 

A major modal shift to public transport, walking and 
cycling also has health benefits. By ditching the car and 

combining walking, cycling and public transport, daily 
mobility alone can provide the 30 minutes of physical 
exercise recommended by the World Health Organization. 
This can have a positive impact on obesity and coronary 
heart disease – two diseases often associated with car-based 
mobility patterns. Furthermore, and particularly in the 
developing world, adopting a more balanced mobility model 
will generate a significant reduction in urban traffic fatalities 
and road accidents. 

Public transport means  
progress for societies.

EFFICIENT AND SUSTAINABLE 
NETWORKS
Investing in efficient and sustainable transport networks 
will help to stabilise energy use, minimise the role of 
transport in climate change, support economic growth, 
and enhance quality of life in cities by relieving congestion 
and offering safe and healthy mobility solutions. Public 
transport means progress for societies and a more 
sustainable future for all. �

Alain Flausch is Secretary General of the International Association 
of Public Transport (UITP). Mr Flausch has a long-standing 
commitment to the public transport sector and to UITP. He was 
President of the Association from 2009-2011 and CEO of STIB, the 
Brussels public transport operator, from 2000 to 2011.

The International Association of Public Transport (UITP) is the 
international network of public transport authorities and operators, 
policy decision-makers, scientific institutes and the public transport 
supply and service industry. Through its PTx2 initiative, UITP aims to 
double the market share of public transport by 2025. Furthermore, 
over 150 signatories to the UITP Charter on Sustainable Development 
have made a voluntary but measurable commitment to monitor, 
measure and report on their own performance. UITP is a platform for 
worldwide co-operation, business development and the sharing of 
know-how between its 3,400 members from 92 countries. 

UITP  
Rue Sainte-Marie 6, B-1080 Brussels 
Belgium 
Tel: +32 2 673 61 00 | Fax: +32 2 660 10 72
Email: info@uitp.org
Website: www.uitp.org, www.ptx2uitp.org
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By Manfred Neun, President, the European Cyclists’ 
Federation

To say the world needs a radical rethink on its approach 
to transport would be an understatement. By 2050, we 
are likely to see three or four times more global passenger 
mobility, and the transport needs of more than 9 billion 
citizens must be accommodated. There is no escaping 
the reality that we’ll have to change the way we move. 
To simply continue building roads would mean that car 
ownership will triple, trucking would quadruple, and 
transport-related greenhouse gases will grow by 80 per 
cent, according to the International Energy Agency. If 
we continue down this path, cities will not only require 
excessive amounts of energy, but they will also be horrible 
places for people to live. And this is exactly why the 
bicycle should be centre stage. 

The UN Secretary-General, Ban Ki Moon, has stated in 
his 2012 Action Agenda that transport must “address rising 
congestion and pollution worldwide, particularly in urban 
areas”. Thankfully cycling ticks all the right boxes. Current 
global demographic trends point to cycling as a viable 
transport solution. According to the United Nations, the 
world is undergoing its largest wave of urbanisation, with 

more than half of the globe’s citizens living in cities; and this 
proportion will grow. Mass urbanisation presents an amazing 
opportunity to get more people cycling: 30 per cent of trips 
are less than 3km, and more than half are less than 5km, 
according to the Dutch Cycling Union. 

But to achieve more bicycle use in cities, planners will 
have to radically rethink the way they approach urban 
design. First and foremost, they need to ask themselves 
who are cities for? And the answer should be people. We 
must create towns and cities that are designed for people, 
not machines.

Current global demographic  
trends point to cycling as a  
viable transport solution.

Part of this will involve changing transport habits and 
moving people away from individual motorised transport. 
In the developed world, nearly every second person in 
the OECD bloc owns their own private car. But there is a 
problem with mass car ownership: where do you put them 
all? Congestion arises because we have planned cities solely 
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for cars. As cities have encountered gridlock we now realise 
how expensive it is. Unrestrained car use is bad for people, 
and more worryingly for the economy: Transport 2012 has 
estimated that congestion in the European Union comes 
with a €200 billion price tag per year (US$260 billion – 
about 2 per cent of GDP).On the global scale, congestion is 
estimated by Deloitte Consulting to waste 3 per cent of GDP 
per year in OECD countries (€615 billion, US$800 billion). 

GIVING PUBLIC SPACE BACK TO THE 
PEOPLE 
Cycling and walking manages to return public space to 
people. To put it bluntly, mass motorisation kills many 
people: some 1.3 million people die and 50 million 
are injured in road accidents every year (World Bank, 
2008). Half of those that die are pedestrians, cyclists and 
other vulnerable road users, and the poorer people suffer 
disproportionately. Air pollution is equally dangerous, 
with the World Health Organization (WHO) reporting 
1.3 million deaths per year (2005). Air quality in over a 
thousand cities across the globe has rocketed to levels that 
have been deemed unsafe. So by switching trips to cycling, 
cities will become safer, more humane places. 

Developing countries  
still see the automobile as  

the path to progress.

Global change is also happening in the way people move. 
The love affair with the car in Western Europe is no longer 
hot. Eighty per cent of young German adults think people 
don’t need a private car any more (www.tfactory.com, 2010), 
which is very much in line with a Fraunhofer study on a 
“Vision for Sustainable Transport in Germany”. Car ownership 
is expected to plummet by more than half from 570 today 
to 250 per 1,000 inhabitants by 2050. However, developing 
countries still see the automobile as the path to progress. A 
study by the International Monetary Fund (2007) predicted 
that there will be over 2 billion vehicles in the world by 2030, 
up from 800 million in 2002. While car ownership in itself is 
not a bad thing, planning a city solely around the automobile 
has appalling results. Developing economies should learn from 
the West’s mistakes, and see that cities built around cycling 
and walking have a much higher quality of life. 

CYCLING: A SURE WAY TO REDUCE 
EMISSIONS
A quarter of all energy-related greenhouse gas emissions 
(GHGs) come from transport, which is now the fastest 
growing source of GHGs in the world (UNEP, 2009). 
Without a doubt, when it comes to the environment, the 
transport sector is by far the most reliant on fossils fuels.  

The European Union wants to cut its emissions by 60 per 
cent by 2050. Yet over the past 20 years, the transport sector 
has been failing miserably: transport emissions actually 
increased by 36 per cent.

So what should be done to stop this? There is a seductive 
argument that technology will save the day. Electric cars, 
automated ‘pods’, and improved fuel efficiency have 
repeatedly been hailed as saviours of the transport world. As 
a seemingly obvious solution, cycling is often overlooked, 
often deemed too simple, or relegated to the status of 
children’s toys. It is time for this mentality to change. 
Cycling as a transport solution exists now, rather than being 
a hopeful future projection. It is real and has huge economic, 

CARBON DIOXIDE SAVING
The European Cyclists’ Federation (ECF) produced a 2011 study 
which quantified the CO2 savings of cycling. It found that if 
EU citizens were to cycle as much as the Danes did in 2000 (an 
average of 2.6 km a day), it would help the EU meet more than 
25 per cent of the targeted emission reductions for the transport 
sector. The pedelec (a recent style of bicycle where the pedals 
are electrically assisted) can also play a huge role. The study 
found that emissions from e-bikes (various types with electric 
propulsion) were also found to be in the same range as ordinary 
bicycles; and they allow for 56 per cent longer daily commutes 
and substituting for cars for 39 per cent of journeys.
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social and environmental benefits. Cities should indeed 
be designed with bicycles in focus. People from all tiers of 
government must systematically implement cycling into 
mobility planning and into all transport investments.

The challenge is therefore to ensure politicians see 
the financial savings available when switching to pedal 
power. There are reduced costs in public health (including 
improved air and noise pollution), lower levels of traffic 
congestion, reductions in expenditure on maintenance, as 
well as other benefits. 

It takes a great deal of political courage to change from 
big infrastructure projects involving motorised transport to 
smaller ones concerning walking and cycling – yet these are 
equally important. 

GETTING MORE PEOPLE ONTO 
BICYCLES
To encourage more people onto bicycles, you simply have to 
provide high-quality infrastructure. It is essential to get the 
masses on two wheels. To get this infrastructure right, 30 
km/h should be the standard speed limit in built-up areas. 
And when speeds are over 30 km/h, cyclists and motorised 
transport, in most cases, should be separated and segregated.

People are not going to  
use their bicycles if it is  
perceived as dangerous.

Building more segregated cycle routes on arterial and other 
busy roads is not as daunting a task as some would have 
you believe, as they generally represent between 5 and 10 
per cent of the urban landscape. Copenhagen, for example, 
a cycling capital with more than half of its citizens using 
bicycles regularly, has only 400 km of segregated cycle routes 
(Helsinki, by contrast, has over 1,000 km of cycling routes, 
yet far fewer cyclists). But this infrastructure is high quality, 

well targeted and segregates cyclists when they are confronted 
with high speed and high volumes of traffic. People are not 
going to use their bicycles if it is perceived as dangerous.

Ultimately, to build the right infrastructure, governments 
on all levels need to support cycling. Cities have already 
been quick to realise that cycling infrastructure has a high 
return on investment. They now need the support of 
governments on all levels. National governments often fail 
to provide adequate funding for cycling investments, and 
focus on short-term economic growth instead of long-term 
sustainable development. 

National governments often  
fail to provide adequate funding  

for cycling investments.

As the world realises that we must change, there’s a unique 
opportunity to establish sustainable transport regimes across 
the globe. City planners and key decision-makers should 
adopt the formula of ‘more active and less passive mobility’. 
By doing this, we shall ensure that we have healthier, 
wealthier cities for years to come. �

Manfred Neun has been President of the European Cyclists’ 
Federation since 2005. He is a German entrepreneur and a 
key figure in the world of global cycling advocacy. Neun is 
regularly invited to transport and cycling-related conferences 
around the world to advocate pro-cycling policies, and uses 
his business background to bridge the gap between cycling 
advocates, industry, politicians and experts. Previously a 
university lecturer, he has been involved in research studying 
economic and psychological aspects of public and private 
transport in urban environments. He was also President of the 
German Two-Wheel Wholesalers’ Association and Executive 
Vice-President of the Chamber of Industry and Commerce of 
his hometown of Memmingen, Germany. 

The European Cyclists’ Federation (ECF), with over 
70 members across nearly 40 countries, unites cyclists’ 
associations from across the globe, giving them a voice on 
the international level. On behalf of our members, we strive 
to have more people cycling more often by influencing public 
policy and resource allocation decisions within political, 
economic, and social systems and institutions. 

European Cyclists’ Federation 
Rue Franklin, 28, 1000 Brussels, Belgium 
Tel: +32 2 880 92 74 | Fax: +32 2 880 92 75
Email: office@ecf.com | Website: www.ecf.com

Cycling in Vienna.

©
 E

C
F



MOBILITY AND TRANSPORT

114 Sustainable Cities 2012

SC2012 EDTA_1.pdf

By Brian Wynne, President, Electric Drive Transportation 
Association (EDTA)

American cities large and small are enhancing local 
transportation by integrating electric drive vehicles 
and charging stations into their communities. City 
and state governments, electric utilities and electric 
vehicle and charging infrastructure manufacturers are 
accelerating the adoption of electric vehicles by working 
collaboratively to provide informational resources, 
incentives and public charging stations for residents’ 
use. Many communities are demonstrating how to plan 
for the advanced deployment of electric vehicles, and are 
playing a key role in fostering a sustainable and energy-
efficient future. 

Through diverse initiatives, local communities and 
their residents who drive electric vehicles are beginning 
to realise the benefits of electric drive transportation. A 
more electrified transport fleet can be a crucial solution to 
reducing dependence on oil, creating a cleaner, healthier 
environment and boosting the domestic economy.

Some communities that are already leading the charge 
in electric drive adoption include the city of Los Angeles; 
Austin, Texas; the town of Normal, Illinois, and Mercer 
Island, Washington (located in the greater Seattle area). 
These communities are pioneering models for: 

 Installing public charging stations; 
  Offering rebates and incentive programmes to electric 
drive customers; 
 Providing educational resources to customers and potential 
customers about the benefits of electric drive; and 
 Partnering with public utility companies and auto 
manufacturers to expand electric vehicle adoption among 
residents. 

FORWARD THINKING
Public-private partnerships are especially important for 
accelerating national electric vehicle adoption because they 
help grow manufacturing and support jobs in the electric 
drive industry.

For example, Mitsubishi Motors, manufacturer of the 
Mitsubishi iMiEV battery electric vehicle, has partnered 
with the community of Normal, Illinois, to create EVTown, 
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an effort driven by a coalition of business officials, 
government representatives and other interested stakeholders 
who understand that electric vehicles offer tremendous 
benefits to individual vehicle owners, businesses, and 
the greater community. EVTown will connect interested 
residents with opportunities to view, test drive, and 
purchase electric vehicles. The EVTown website will provide 
businesses and potential EV customers within the Normal 
community with all of the information needed to evaluate 
available electric vehicle technologies. The EVTown effort is 
also helping to expand the Normal community’s reputation 
as a forward-thinking, technology leader, which enhances 
the city’s ability to attract and retain top quality employees 
and businesses and contributes to the expansion of jobs and 
its local economic base.

Public-private partnerships 
are especially important for 

accelerating national electric 
vehicle adoption.

Since the US transport sector produces one-third of 
all the nation’s greenhouse gas emissions, accelerating 
electric drive vehicle adoption is good for the environment. 
When it comes to communities helping to promote the 

environmental benefits of electric drive, Mercer Island 
in the state of Washington is educating its community 
about how to participate in the Mercer Island Green 
Ribbon Commission Carbon Challenge, which encourages 
community members to help the city reduce its carbon 
footprint and consider environmentally-friendly practices. 
One component of the challenge promotes the use of 
electric vehicles, particularly within the city government’s 
fleet, and improving overall fuel efficiency. In addition, 
through a grant from the US Department of Energy, 
public charging stations have been installed at Mercer 
Island City Hall. These are in addition to the more than 
2,000 charging stations that have already been deployed  
in the central Puget Sound area (in Washington State)  
and the 1,500 anticipated to be installed in the area over 
the next year.

In Los Angeles, Mayor Antonio Villaraigosa has 
committed to upgrading more than 100 public charging 
stations in the city, and he has directed the Los Angeles 
Department of Water and Power, the municipally-owned 
electric utility, to offer electric car customers rebates of up to 
US$2,000 on home charging systems and time-of-use prices 
for charging electric cars during off-peak hours. Knowing 
that electricity is cheaper in off-peak hours will encourage 
electric vehicle owners to charge during these times and 
increase efficient use of the power grid. Specifically, the city 
of Los Angeles offers a two-and-a-half US cent per kilowatt 
hour discount to customers who charge off-peak. The Los 
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Angeles Department of Water and Power has also created 
a free phone number that customers can call for further 
information on electric vehicles and charging.

In Texas, the city of Austin is another leader in establishing 
public charging for electric vehicles. For example, the city’s 
public utility, Austin Energy, has created the first charging 
station network to be powered completely by renewable 
energy through Austin Energy’s GreenChoice programme. 
Considered to be the nation’s most successful utility-
sponsored and voluntary green-pricing energy programme, 
this is the first of its kind in the country. It provides 
subscribers with a fixed charge instead of the regular fuel 
charge for the term of their subscription, allowing them 
to make a lasting contribution to Austin’s quality of life. 
By using the GreenChoice programme, customers have 
been able to support the growth of renewable energy in 
Texas. The renewable energy industry creates new jobs in 
the state and produces new revenues for school districts. In 
addition to GreenChoice, Austin Energy also offers electric 
drive customers the opportunity to take advantage of the 
company’s US$1,500 home charging rebate.

With more than 20 electric drive 
models coming to the US market  

by the end of 2014, consumers  
will have multiple options.

Other cities across America are looking for ways to 
become more EV-friendly. The Electric Drive Transportation 
Association (EDTA) offers these tips:

Partner with a local utility to offer rebates for customers 
who use home charging systems for their electric vehicle, or 
offer overall reduced rates for customers who are charging 
electric vehicles at home;
 Offer a variety of consumer and business incentives such 
as tax credits, access to high-occupancy vehicle lanes, fast-
tracking permitting processes for installation of charging 
stations or free parking benefits to consumers who 
purchase and drive an electric car (37 US states already 
offer a number of these incentives);
 Identify code changes for new construction to make it 
easier to install public charging stations; and
Provide education about maintaining grid stability, 
including charging during off-peak hours, using clean 
sources of energy and advocating for renewable sources. 
Consumers and public utilities can visit EDTA’s 
educational website, GoElectricDrive.com, for more 
information on the electric car industry.

Community and city-level efforts are moving the USA 
closer to national scale adoption. With more than 20 electric 
drive models coming to the US market by the end of 2014, 

consumers will have multiple options to meet their drivers’ 
driving needs. Local and regional initiatives like the ones 
detailed here are also linking EV-friendly communities. 
For example, the West Coast Green Highway Initiative has 
installed public charging stations every 40-60 miles along 
Interstate 5 from British Columbia in Canada to Baja in 
California. 

Communities across the USA are building the templates 
for electrifying the national fleet. Following their lead in 
using electricity in place of oil will enhance energy security, 
expand competitiveness and protect public health and the 
environment. �

Brian P. Wynne was appointed President of the Electric 
Drive Transportation Association in 2004. Wynne brings 
in-depth experience in transportation and technology 
applications gained in leadership roles in trade associations 
and public-private partnerships. He previously served as 
Senior Vice President for business and trade at the Intelligent 
Transportation Society of America. Prior to that role, he led 
a global technology association as CEO of AIM International, 
Inc. Wynne started his career as a legislative assistant to U.S. 
Senator Charles Percy and has served on several not-for-
profit Boards. In June 2011, he was named to Automotive 
News’ “Electrifying 100” list of most influential leaders 
in the vehicle electrification industry. As a knowledgeable 
industry expert, Wynne has testified on Capitol Hill, spoken at 
numerous events and for organisations and been interviewed 
by media outlets including the Wall Street Journal, the 
Washington Post, C-SPAN, ABC News, Time, Bloomberg and 
the Associated Press. 

The Electric Drive Transportation Association (EDTA) 
is the pre-eminent trade association representing battery, 
hybrid, plug-in hybrid and fuel cell electric drive technologies 
and infrastructure. EDTA conducts public policy advocacy, 
education, industry networking, and international conferences. 
EDTA’s membership includes vehicle and equipment 
manufacturers, energy companies, technology developers, 
component suppliers, government agencies and others. For 
more information about EDTA and its members, visit www.
ElectricDrive.org. For information about owning and operating 
electric vehicles, please visit www.GoElectricDrive.com.

Electric Drive Transportation Association 
1250 Eye Street NW, Suite 902  
Washington, DC 20005, USA 
Tel: +1 (202) 408 0774 
Email: info@ElectricDrive.org
Website: www.ElectricDrive.org
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By Mr Loïc Fauchon, President, World Water Council

Each second, the world’s urban population increases 
by two new people, and 95 per cent of this increase 
takes place in cities of developing countries. The crucial 
question arises: what kind of cities will we pass on 
to future generations? We are told that they will be 
sustainable, when today practically everything is based 
on a throwaway mentality. Will these cities be pleasant to 
live in for our children, considering how unfair today’s 
sharing has become? The difficult relationship of water and 
cities is particularly threatening in a future where cities 
are looting water from other areas, and paying little regard 
to sustainability. The world must learn to treat water as a 
long-term resource, to be shared and secured with care.  

SUSTAINABLE CITIES OR 
THROWAWAY CITIES? 
Are there good, welcoming, fair and prosperous megacities 
anywhere? Considering the cities in our world, the situation 
is mostly catastrophic: cities are no longer aspirational, 
no longer something to work for, and a majority of their 
inhabitants want to leave them.

For one eco-district or green area here and there, how 
many lawless zones, substandard housing and non-existent 
public services do we have where electricity, transport, access 
to health and education are lacking? And what about the 

unaffordable distributed water, and the eternally sidelined 
sanitation? Nevertheless megacities concentrate the reality  
of today’s world.

Tourists in Cairo visit Heliopolis; but the 16 million 
inhabitants of the capital live elsewhere, in slums where 
life is hard and poverty is prevalent, with no hope of seeing 
things improve.

Can we continue to let large  
natural spaces be depopulated?

In Europe and more generally the world over, we must 
open our eyes and understand that the cities we are 
preparing for the future are simply machines for excluding 
the majority. So we can very humbly challenge the one-
track UN model which has brought up the much-quoted 
frightening statistic that by 2050, 70 per cent of the world’s 
population will live in cities. Can we continue to let large 
natural spaces be depopulated? Being realistic and aware 
that we are following a dream, we must still challenge the 
model that most countries share today. We must try to 
organise more efficient networks of medium-size cities, and 
make the environment of these cities and periurban areas 
more attractive. Today already, more than 60 per cent of the 
global population live in the great coastal areas (less than 
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150 kilometres from the coast) – and it could grow to 80 per 
cent within the next 25 years.

We are preparing a not-so-bright future for those coming 
after us. There will be no sustainable cities if growth is not 
shared, or if no hope is available for the overwhelming 
majority of inhabitants who do not benefit from progress. 
The city developed following conventional urban planning 
rules will not necessarily be a sustainable one: a place where 
people are happy is what a sustainable city should be.

AN INCREASINGLY DIFFICULT 
RELATIONSHIP
Water and cities coexist in an increasingly difficult 
relationship. In Greater Beijing, China, the water table falls 
by between 4 and 8 metres each year. Since the region is now 
home to 70 or 80 million inhabitants, the authorities are 
currently investing in the largest water transfer project ever, 
more than 3,000 km in length, with all the environmental 
issues this gives rise to. In Chennai, India, home to  
9 million, the water deficit amounts to 300,000 cubic metres 
per day – equivalent to the water consumption of Marseille. 
In Accra, Ghana, only 5 per cent of the inhabitants benefit 
from a sanitation network, and 50 per cent have no septic 
tank or access to public lavatories. In Lima, Peru, with  
10 million inhabitants, 90 per cent of the sewage, more than 
16 cu metres per second, is discharged directly into the sea. 
This is the reality of our cities. 

We must treat water resource 
husbandry as a long-term project  

on a planetary scale.

Access to water is increasingly limited, as confirmed by 
UN-Habitat. In eight years, between 150 and 200 million 
additional people will not have access to water; the increase 
will be even larger when it comes to access to sanitation.

SAFEGUARDING WATER USE 
To all this we should add three major concerns for the future: 

The first is our capacity to feed the 6 to 7 billion 
city dwellers of the 2030s. We need to bring the food 
producers and consumers closer together, and ensure better 
management and fairer distribution of the water resource.

The second is to avoid the resurgence of water-borne 
diseases, which can be seen as ‘sanitary time-bombs’ for the 
shanty towns and vulnerable zones in the 21st century.

And the second does not come without the first – what 
is the use of striving to feed people if they are to be lost to 
diseases?

The third relates to the concentration of megacities 
near rivers and in coastal areas. Water-related disasters are 
creating more victims and causing more economic damage 

than in the past. Preventing these disasters, assessing their 
magnitude, improving rescue and reconstruction operations 
are now at the top of the international community’s agenda. 
And we should not forget that drought periods that cause 
famine and poverty are also disasters that can be attributed 
to water and its scarcity.

In order to face these hazards together and respond to any 
forecast emergency, we must treat water resource husbandry 
as a long-term project on a planetary scale, even if a number 
of solutions exist at a local level. We all agree that the right 
to water is an obligation for humankind, that the regulation 
of water demand is a duty everywhere and at all times, and 
that the financing, governance and knowledge will be shared, 
valued and amplified.

A pre-eminent consensus is emerging today: securing 
water in all its forms must be set as a global priority. 
Securing water for essential needs such as food and health, 
securing water for viable production and better living 
standards, securing water for a better economic balance and 
the protection of biodiversity – these are the obligations for 
the international community, political decision-makers and 
leading economic players.

This is the new deal that the planet’s inhabitants must 
make with themselves: to establish the sustainability of water 
by shifting from looting to sharing. �

Mr Loïc Fauchon is President of the World Water Council. He has 
been a Governor of the Council since 2000, before being appointed 
President in March 2005. After an early career in tourism and local 
government in southern France, he joined the General Management of 
the Marseilles Water Supply Company (SEM) and became President-
General Director in 1997. Loïc Fauchon also served as Mayor of 
Trets, France, from 1989 to 1992. In 1977, he created the association 
Transahara with which he has travelled to Romania, Bosnia, Mali and 
Tunisia on emergency and development assistance missions. 

The World Water Council’s mission is “to promote awareness, 
build political commitment and trigger action on critical water 
issues at all levels, including the highest decision-making level, 
to facilitate the efficient conservation, protection, development, 
planning, management and use of water in all its dimensions on 
an environmentally sustainable basis for the benefit of all life on 
earth.” The Council was established in 1996 on the initiative of 
renowned water specialists and international organisations, in 
response to an increasing concern about world water issues from 
the global community. 

World Water Council 
Espace Gaymard, 2-4 place d’Arvieux, 13002 Marseille, France 
Tel: +33 4 91 99 41 00 | Fax: +33 4 91 99 41 01
Website and contact: www.worldwatercouncil.org
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By Christoph Luthi and Rahul Ingle, co-leads, Cities 
and Planning Working Group, Sustainable Sanitation Alliance

The demands of sustainable development require us to 
rethink the way sewage waste is managed in less affluent 
urban areas. Rapidly expanding metropolitan areas and 
urbanising societies are constricted by global change – 
limited resources, higher energy prices and accelerating 
urban environmental degradation. Fresh ideas and 
breakthrough solutions are required as two-thirds of 
humankind are expected to be urban residents by 2030. 
The authors give details of successful innovative schemes 
in low-income city areas. 

Today, 18 out of the world’s 21 megacities with 
populations of 10 million or more are found in low and 
middle-income countries. These agglomerations feature huge 
spatial and resource footprints, covering hundreds of square 
kilometres. Fortunately, they also provide opportunities for 
less centralised, more localised solutions, that help safeguard 
fresh water sources and recycle valuable nutrients.

Shanghai, China, is a case in point, where only three-fifths 
of the population live in buildings connected to a sewer; and 
barely 3 per cent of the inhabitants of Jakarta, Indonesia, 
have access to network coverage. Typically, fewer than 10 per 
cent of sub-Saharan African cities are equipped with sewers, 
and these are mostly in central business districts and upper-

class residential neighbourhoods. Fully networked services 
remain decades in the future because of the enormous costs 
involved in installing them in metropolitan areas in low and 
middle-income countries. This presents a real opportunity 
for a paradigm shift in sanitation leading to:

 A closed-loop recycling economy and the ‘three Rs’ 
(reduce, reuse and recycle);
  Resource efficiency, by minimising the use of scarce natural 
resources and reducing long-term dependency on energy 
and transport costs;
  Integrated approaches making multiple use of urban space 
and integrating sanitation and reuse systems in adaptive 
urban design.

SUSTAINABLE CHOICES FOR ALL 
AREAS
Past experience reveals that it is in many cases inappropriate 
and unsustainable to import sanitation planning models 
from the industrialised world and implement centralised 
one-size-fits-all solutions. Thus, planning approaches 
must be adapted to allow for improved development and 
implementation of context-specific sanitation systems. 
Recent innovations in sanitation planning include a more 
integrated planning approach, greater emphasis on the 
actual needs and financial capacity of the users and wider 
participation and consultation with all stakeholders, 
especially during the initial design and priority-setting stage. 
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There should be no domains that are left aside as low-
priority areas.

But how can megacities tackle the double challenge of 
providing sustainable access to safe, efficient and affordable 
sanitation facilities, while preventing wastage, reuse of 

precious water and nutrient recycling? Cities aiming at 
finding more sustainable sanitation solutions first need to 
provide improved and more affordable facilities, especially 
for the urban poor and, second, ensure the financial viability 
of the entire sanitation system, from the user interface 
(private or shared toilet) via transport to treatment and final 
disposal or reuse.

Fewer than 10 per cent of  
sub-Saharan African cities are 

equipped with sewers.

However, a number of cities lead the way in three key 
sustainability areas. These innovative solutions:

Provide sanitation at scale for the urban poor; 
 Turn waste into energy; and 
 Recycle nutrients. 

Some of these success stories are given below and in the 
featured case studies in the two boxes.

Sanitation for all – Since 2006, the Indonesian Sanitation 
Sector Development Programme (ISSDP) has managed to 
scale up city sanitation strategies for all big cities and raise 
government commitment to the sector. In Brasilia, Brazil, 
the successful promotion of condominial or simplified 
sewers has lowered the connection costs by 20–25 per cent 
for over half a million poor urban residents, compared with 
conventional sewers.

Energy capture – Many cities are successfully extracting 
methane gas from landfill sites to generate electricity. 
In Durban, South Africa, gas from digesters and sewage 
treatment plants is being harvested to generate electricity 
and thus reduce dependency on coal as an energy source.

Recycling nutrients – State-of-the-art sanitation 
technology transforms human waste into valuable nutrients 
in the form of fertiliser, eco-humus or by-products such as 
animal fodder. The Municipal Corporation of Kolhapur, 
India, introduced a City Sanitation Plan encouraging 
decentralised sanitation technology options, such as biogas 
reactors and systems to promote agricultural reuse of  
treated sludge.

CASE 1. ALTERNATIVES TO WATERBORNE 
SEWAGE IN ETHEKWINI, SOUTH AFRICA 
The eThekwini Metropolitan Municipality, which includes Durban, 
is the third largest metropolitan area in South Africa, covering 
approximately 2,297 sq km, with a total population of 3.4 million. 
Settlement patterns in the peri-urban interface of the eThekwini 
metropolitan area are characterised by relatively large plots (from 
200 to 1,000 sq metres). The eThekwini Municipal Water Services 
Department had been looking for cost-effective alternatives to 
waterborne sewage for the vast peri-urban settlements unlikely to 
be connected to the city’s sewerage system in the short to medium 
term. The project has been running since 2004. 

Although double-vault urine diversion dehydrating toilets 
(UDDT) are about US$250 more expensive than the ventilated 
improved pit latrines, they were considered a more viable option 
due to their considerably lower operating costs, since they do not 
require external emptying service providers. A national subsidy 
scheme, the Municipal Infrastructure Grant (MIG), was used to 
subsidise high-quality urine-diversion toilets to assist the poor 
in gaining access to basic infrastructure at household level. To 
date, over 90,000 UDDTs have been installed in eThekwini’s 
peri-urban settlement areas. Acceptance among first-time users 
is high, as most households in these areas were previously using 
unimproved pit latrines. Since September 2008, UDDTs have 
been officially recognised by the Minister of Water Affairs as a 
sustainable toilet option for South Africa.

Initially, neither the dried faeces nor the urine were collected, 
but buried on site and infiltrated into a soakaway, respectively. 
Now that urine-diverting toilets are so widespread and land use 
patterns are changing, the eThekwini Municipality is interested 
in improving the management and treatment of urine. Research 
centres on studying the technical, managerial and economic 
feasibility of struvite fertiliser production from separated urine, 
which would offer the potential of turning urine into a marketable 
commodity and provide a source of revenue for the poor. Thus, 
future nutrient recovery is set to become a reality in eThekwini.

Table 1. Pathways to sanitation sustainability

Technology options Management processes 
  Resource recovery technologies rather than   Holistic design and planning processes integrating land, 
‘end-of-pipe’ technologies    water and environmental sanitation issues

 Small-scale ‘decentralised’ sewage treatment  Localised participatory processes encouraging community
  Combination of high-tech and low-tech solutions     ownership
  Biogas reactors for energy production   Interdisciplinary, multi-stakeholder planning approaches

   Systems approach for sanitation
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Cities seeking to reduce their resource and energy 
footprint will need to rethink their conventional sanitation 
management processes, systems and technologies and start 
moving towards a more sustainable and energy efficient 
trajectory (Table 1).

City managers should start incrementally and build up the 
momentum step by step, by directing their efforts to: 
  Drafting and signing an Urban Sanitation Charter to 
underline institutional and political commitment to 
sustainable sanitation and collaborative capacity building.

Improved sanitation in  
low-income countries typically 

yields about US$9 worth  
for every US$1 spent.

  Working towards integrated sanitation solutions using 
multi-stakeholder planning approaches, such as Sanitation 
21, City Sanitation Plans, Community-led Urban 
Environmental Sanitation (CLUES). 
  Starting with ‘low hanging fruit’ – quick-start projects 
that build confidence and underline local authority 
commitment, such as community-managed public toilets or 
inclusive planning workshops in disenfranchised city areas.
  Demonstrating that sanitation is a worthwhile investment. 
New studies show that improved sanitation in low-
income countries typically yields about US$9 worth for 
every US$1 spent. Cities can capitalise on lower-cost 
technologies by keeping project costs low.

Durban in South Africa (Case 1) and Mumbai in India 
(Case 2) are good examples of cities that have found 
affordable sustainable sanitation solutions. �

Christoph Luthi is a senior scientist at the Swiss Federal Institute 
of Aquatic Science and Technology (Eawag). He heads a research 
team on strategic sanitation planning for cities in the global 
South and co-leads the Cities and Planning Working Group in the 
Sustainable Sanitation Alliance (SuSanA).

Rahul Ingle is an architect and infrastructure planner working 
as a programme officer at GIZ GmbH, Germany. He currently heads 
the working groups on Cities and Planning and Links to Renewable 
Energies and Climate Change in the Sustainable Sanitation Alliance 
(SuSanA).

The Sustainable Sanitation Alliance (SuSanA) is a loose network 
of currently 177 partner organisations working together to promote 
sustainable sanitation solutions in urban and rural contexts through 
knowledge sharing and joint publications. 

Further information on some of the initiatives discussed here is 
available from www.susana.org, www.iwahq.org, and  
www.sandec.ch/clues.

CASE 2: MUMBAI’S SLUM SANITATION 
PROGRAMME 
More than half of Mumbai’s population lives in slums that 
cover only 6-8 per cent of the city. These slums are unplanned 
and offer limited access to civic amenities, exposing the 
population to health hazards. According to a survey by M 
Watson in 2001, 9,956 toilet blocks with around 78,000 toilets 
seats had been constructed by various agencies; however, only 
20 per cent were functional due to lack of proper operation 
and maintenance. 

The first phase (1997–2003) of the Slum Sanitation 
Programme (SSP) was funded and initiated by the World 
Bank to implement a demand-driven community-based toilet 
programme with a participatory approach to develop a sense 
of ownership and responsibility among the slum dwellers. 
Community based organisations (CBOs) were established and 
are responsible for maintaining the toilet blocks. In this phase 
328 toilet blocks with around 6,050 toilets were built, used by 
more than 400,000 users daily. These facilities feature modern 
pour flush toilets connected either to septic tanks or to sewer 
lines with 24-hour electricity and water supply. 

Once the toilet blocks were handed over to the CBO, 
monthly passes were issued to the families at a small fee. Each 
toilet block has two floors, with the upper floor accommodating 
the caretaker of the facility; it is also used for non-profit 
business setups such as women’s’ self-employment outfits, 
integrating the toilet blocks into the community fabric. Only 5 
to 8 per cent of the toilet blocks have failed as the community 
could not afford the monthly user charges. Building on the 
early success, the Municipal Corporation of Mumbai is now 
completing the second phase (2003–2012), which targets a 
further 35,000 toilet seats. The SSP exemplifies the importance 
of community participation in producing sustainable services in 
complex urban environments.
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Well-maintained community toilet blocks built by  
the Slum Sanitation Program in Mumbai, India.



See our videos and learn more 

about actual results on

www.bauer-wt.com

JOENSUU – A SUSTAINABLE CITY IN ACTION!
City of Joensuu, capital of North Karelia in eastern Finland, invests heavily in sustainability and green 
values. For example, a specifi c climate strategy has been drawn up together with neighbouring municipalities 
comprising the framework and policies for sustainable land use, traffi  c, services and procurement. In addition, 
Joensuu is one of the fi ve Finnish cities participating in the Fair Trade Programme.

– It is our duty to consider what kind of a world we 
want to pass onto the future generations and to keep 
in mind that every action counts! We are currently 
building a new district in Penttilänranta on an old 
industrial lot for both businesses and up to 3 000 
dwellers. Our goal is to create a low-emission district 
with minimal carbon footprint, says Kari Karjalainen, 
Mayor of Joensuu.

BUILDING A SUSTAINABLE CITY FROM THE GROUND UP

BAUER WATERTECHNOLOGY IS HELPING 
JOENSUU IN THEIR QUEST FOR GREATER 
SUSTAINABILITY 
For over a half a decade ago Joensuu decided to 
protect the plumbing systems in their buildings 
against corrosion and blockages with the help 
of Bauer Watertechnology’s non-chemical water 
treatment. Th e original motivation was to ensure 
the trouble-free operability of the plumbing and 
HVAC systems throughout their life cycles. Th e 
Bauer devices have also greatly reduced the repair 
and maintenance expenses. In the long term, the 
signifi cant lengthening of the service life of the 
plumbing and HVAC systems will help Joensuu 
in maintaining the value of the capital tied to real 
estate by eliminating the need for premature and 
unnecessary line renovations. 

CRITICAL PROTECTION
A prime example is the central fi re and rescue 
station of Joensuu. Among other duties, the station 
is also responsible for handling the emergency-
response services for eastern Finland.  A total of 
six Bauer devices were installed in 2008 to provide 
proactive and ongoing protection for all of their 
HVAC systems, including the cooling system for the 
mission-critical ICT facilities.

CLEANER SYSTEM EQUALS LOWER ENERGY 
CONSUMPTION

Very Good Reasons 
to Choose

Water Treatment

1. 

Protects Your Plumbing System

2. 
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3. 

Reduces Energy Consumption

4.

Guarantees Clearly Better Water

5. 

Naturally Without Chemicals

5
A visualisation of  the new Penttilänranta district – a large-scale urban development project encompassing highly desirable residential and commercial buildings along the river bank in the heart of  the city of  Joensuu. 
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Heating and warm-water preparation are very energy 
intensive in the demanding climate conditions prevail-
ing in Finland. Th erefore the condition and effi  ciency 
of the heating systems play a key role in the overall 
energy consumption and carbon footprint. Th e Bauer 
solution preserves the effi  ciency of a new system 
throughout the service life by keeping its components 
- pipes, heat exchangers and other heat transfer sur-
faces as well as the water itself – clean and scale free. 
For old systems ridden with impurities, the gradual re-
covery of both the functionality and effi  ciency brought 
about by the cleaning process typically translates into 
direct savings as well. Th e Bauer device can be used to 
protect: 
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By Vessela Monta, Executive Director, and 
Hannah Price, Communication Officer, International 
Rainwater Harvesting Alliance (IRHA)

The world’s cities are expanding, but as more people 
live and work in urban areas, their water resources 
are becoming stretched. With the addition of climate 
change affecting rainfall patterns, many cities are 
already unable to provide clean, sustainable water 
for their inhabitants. This article presents rainwater 
harvesting as a pivotal component of a sustainable city 
– increasing city water supplies, reducing risks such 
as flooding and droughts, and improving the urban 
environment. A beneficial side effect of many of these 
rainwater harvesting practices is a reduction in energy 
consumption, lowering both the cost and greenhouse 
gas emissions associated with energy production.

As cities grow larger and larger, groundwater levels are 
falling and local surface water bodies are drying up. As a 
result of this, energy consumption is increasing to pump 
water from distant sources or from deepening aquifers. 

Clean water needs to be  
provided to every citizen; 

meanwhile, this water must not 
drain our limited resources.

Despite this, too many urban dwellers still lack clean and 
reliable water. In developing countries, countless households 
are not attached to the public water network or receive an 
irregular supply. At the same time, treated water is lost every 
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Rainwater harvesting 

An example of a large tank in Bangalore, India, that provides additional 
rainwater for a hospital. Water from the roof is directed into a small tank 
which filters it before entering the main tank. The pipe not connected to 

the tank removes the first flush rainwater. 
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day through leaking pipes. If our cities are to be sustainable, 
we must rethink how we provide and manage water 
resources. Clean water needs to be provided to every citizen; 
meanwhile, this water must not drain our limited resources 
or consume large amounts of energy. Part of the answer lies 
with rainwater harvesting. 

Rainwater harvesting is an ancient practice that can 
be traced back for centuries, but in recent years – due to 
improvements in centralised water systems – has been 
ignored. No single harvesting method is used, but a 
collection of techniques that can suit various situations in 
differing locations.

A SAFE AND SUSTAINABLE WATER 
SUPPLY
A large percentage of a city’s impervious surfaces are roofs. 
Billions of litres of rain land on these annually. Buildings 
can increase their water supply by collecting this rainwater, 
storing it in a tank, and using it later. Tank volumes vary 
widely – from a few hundred litres to over a hundred 
thousand litres – according to the type of building, number 
of users, intended uses of the rainwater and the local rainfall 
pattern. Gutters and pipes channel rainwater into the tank 
and gravity or low energy pumps move rainwater from the 
tank to the point of use.

Rainwater collected from rooftops can then be used for 
a variety of purposes – flushing toilets, washing laundry, 
cleaning cars and watering plants. Rainwater quality is 
usually very good, and with a little treatment (filtering, 
chlorination, UV disinfection or boiling) it can be used for 
drinking and food preparation.

In poorer communities, a simple 
tank and gutter system can  

be built on every home.

In developed countries, it is most cost effective 
to incorporate a rainwater harvesting system during 
construction of the building: underground tanks can be 
dug at the same time as the foundations and the plumbing 
system designed in such a way that rainwater flushes the 
toilets. However, in the case of upgrading a building after 
completion, a tank can easily be connected to a downpipe to 
collect rainwater for outdoor uses. Countries are beginning to 
introduce regulations that govern the installation of systems.

Rainwater harvesting holds large opportunities for cities 
in the developing world where rapid urbanisation has left 
the water infrastructure unable to cope with the number 
of inhabitants. In poorer communities, a simple tank and 
gutter system can be built on every home, whatever the 
size or layout. These systems are low cost, requiring local 
materials and techniques, and little manual labour. Providing 

households with more water enables them to improve their 
health and hygiene; and with millions of people living in 
slums, with no connection to mains water, this could be the 
only reliable option.

THE FIGHT AGAINST FALLING 
GROUNDWATER LEVELS
Many cities rely on groundwater to supply their population 
with water, but as these resources shrink, another source – 
rainwater – is directed away from the city by storm water 
drains. Not only does the city lose a source of water, but 
this runoff also picks up pollution (such as trace metals and 
organic matter) from the city’s streets and buildings. Urban 
rivers are among the most polluted in the world due to the 
waste flowing into them from the city. 

Rather than removal, urban rainwater can be used to 
augment underground water resources through artificial 
groundwater recharge. Rainwater is directed towards 
recharge structures, passing first through a filter. The water 
is then held at – or just below – the surface and infiltrates 
slowly into the soil profile. Some water flows gradually to 
nearby surface waters, while the rest percolates into the 
aquifer. Groundwater quality is improved as pollutants – in 
addition to earlier filtering – are naturally filtered from the 
water as it moves through the soil.

Some of the common techniques for groundwater 
recharge are the following:
  Large-scale structures such as recharge ponds and detention 
basins hold water at the surface and use natural processes 
to remove pollutants.
  Infiltration wells are drilled into the ground and rainwater 
runoff is directed into them from car parks, roads and 
buildings – so that it can percolate into the water table (see 
diagram overleaf ).  
  Smaller-scale methods, such as permeable pavements – 
changing materials used to pave car parks and driveways 
from impermeable to permeable – and rain gardens, reduce 
the quantity of rainwater leaving a property.
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Rainwater is collected and used 
to wash clothes – the rain is soft 
and better for the clothes than 
groundwater. Kathmandu, Nepal. 
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If artificial recharge is practised throughout a city – using 
a range of different methods to suit each location – it will 
eventually reverse the decline in groundwater levels. This 
will improve access to water within the city, lowering energy 
consumption and the associated costs, and enhance the local 
environment.

However, it is important that these structures are 
maintained. If litter is allowed to build up in the systems, it 
can reduce efficiency and result in groundwater pollution. It 
is vital that the owners, whether public or private, are aware 
of this and are able to carry out the required maintenance. 

RISK REDUCTION
Urban environments can accentuate hazardous events; and 
with predictions of more irregular rainfall in many regions 
due to climate change, these events are set to become more 
frequent. Many cities will – or already do – suffer from 
alternating drought and flood conditions. By using the 
techniques outlined in this article to reduce the peaks and 
the troughs of water flow, rainwater harvesting can reduce 
the impact of both these events.

During heavy rainfall, storm drains and local waterways 
can flood if they receive too much water over a short period 

A project by the IRHA and Sulabh in a medical centre located 
in Lucknow, India, channelled rainwater from the centre’s roofs 
through a network of canals into nine infiltration wells. Each of 
these structures consists of three main components: collection 
chamber, sand filter and a borehole drilled down to a depth of  
30 metres.

Every year over 8,000 cubic metres of rainwater is now injected 
into the aquifer, stopping the falling water levels and improving 
the water quality. The aquifer level is expected to rise in the 
coming years, following each monsoon. The water supply, and 
quality of life for the people working and staying at the centre, 
has vastly improved.

Infiltration well – rainwater enters the structure through the inlet and debris is filtered out by the metal grill. The water is 
then filtered by the sand and gravel before entering the borehole. The borehole is drilled down to a permeable layer to 
allow the water to infiltrate straight into the aquifer.

Above ground section of one of the 
infiltration wells constructed in the IRHA 

and Sulabh project in Lucknow, India.

©
 IR

H
A

©
 S

ul
ab

h 
In

te
rn

at
io

na
l S

oc
ia

l S
er

vi
ce

 O
rg

an
is

at
io

n



WATER AND SANITATION

126 Sustainable Cities 2012

of time. Many urban storm drains are also combined 
with sewers, and when these overflow, the city floods 
with sewage. Widespread storage of rainwater within 
a city, retention and infiltration of rainwater through 
groundwater recharge, reduce the amount of water 
entering these drains and waterways. If every city resident 
or institution captures or recharges the rainwater that 
lands on their property, it will contribute significantly 
to reducing the effect of urban flooding. To reduce their 
susceptibility, cities such as Tokyo and Seoul have already 
implemented large-scale rainwater harvesting measures 
including public reservoirs and high technology.

If artificial recharge is  
practised throughout a city it  

will eventually reverse the  
decline in groundwater levels.

As rainwater harvesting recharges the groundwater and 
reduces withdrawals from water bodies, these sources are 
not depleted so rapidly after the onset of drought. Storing 
rainwater in a decentralised way also acts as a buffer during 
water shortages or other emergencies, giving the urban 
population an additional source of water when the main 
supplies are low.

THE WAY FORWARD
The way we view water in an urban environment needs to 
change – we must start using the rain, rather than letting it 
flow though our cities without benefiting them.

In Millennium Development Goal 7, governments 
committed themselves to “halve, by 2015, the proportion of 
the population without sustainable access to safe drinking 
water and basic sanitation”. Rainwater harvesting contributes 
to this objective by providing a sustainable source of water 
when other sources around the city are diminishing. Its use 
can reduce the pressure on city water resources and storm 
water evacuation systems, improve local ecosystems and the 
environment, lower energy consumption and help prepare a 
city for the expected changes in climate.

Cities such as Tokyo  
and Seoul have already  

implemented large-scale  
rainwater harvesting measures.

Households in disadvantaged neighbourhoods can gain 
a clean supply of water without the huge capital expense 
of a centralised system, thereby improving their health and 

hygiene and reducing their dependency on poor quality 
or unreliable water. In the cities of the developed world, 
rainwater harvesting allows people and businesses to reduce 
their water bills, as well as their water footprint.

To achieve the vision of widespread urban rainwater 
harvesting, we need to change attitudes towards this 
ancient – yet very relevant – practice. The IRHA has 
compiled a list of suggestions, directed at city planners 
and policy-makers, which will help increase the use of 
rainwater harvesting in a city:
  Use public buildings and grounds as examples of good 
rainwater harvesting practices;
  Offer subsidies for architects/builders and property owners, 
to encourage the construction of rooftop harvesting and 
recharge structures;
  Remove flat fees for stormwater drainage and replace with 
measured removal charges, giving occupants an incentive 
to reduce the amount of water leaving their property;
  Enlarge plumbing and public health codes where necessary 
to introduce the principles of rainwater harvesting;
  Introduce rainwater harvesting courses in technical 
universities;
  Launch awareness-raising schemes to promote the use and 
maintenance of rainwater harvesting systems. �

Vessela Monta is a Civil Engineer. Since 2002, when she 
started to work for the International Rainwater Harvesting 
Alliance, she has been involved in all IRHA activities: project 
implementation, training, awareness raising, networking and 
political work. Ms Monta is the IRHA Executive Director and 
the initiator of the “Blue Schools” programme.

Hannah Price is the IRHA’s Communication Officer and Editor 
of the bRAINstorming newsletter. Born in the UK, she has a 
B.Sc in Geography from the University of Manchester and has 
been with IRHA since October 2009. 

The International Rainwater Harvesting Alliance 
(IRHA), a Swiss-based non-governmental organisation, was 
created in 2002 following the World Summit for Sustainable 
Development in Johannesburg, with the mandate to reinforce 
the rainwater harvesting movement and to become the global 
promotional platform for the better management and use of 
this vital water resource.

International Rainwater Harvesting Alliance 
International Environment House 2 
Chemin de Balexert 7-9, 1219 Geneva 
Switzerland 
Tel: +41 (0)22 797 4157 
Email: secretariat@irha-h2o.org
Website: www.irha-h2o.org
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By Jeff Cooper, President, the International Solid Waste 
Association (ISWA)

Enhancing waste management and recycling are proven 
and effective strategies to reduce greenhouse gas (GHG) 
emissions. Stabilising atmospheric concentrations 
of GHGs requires a broad portfolio of actions across 
all sectors. Each sector faces challenges in reducing 
emissions and must overcome technological, financial, 
regulatory, social and political obstacles in achieving 
carbon reductions. While waste management contributes 
relatively little to climate change – only 3-5 per cent 
of anthropogenic greenhouse gases – the sector offers 
immediate, cost-effective and fast acting opportunities to 
achieve substantial cuts in global GHG emissions.

Using existing technologies that can be deployed at scale 
in virtually all regions and cities, waste management can be 
transformed into a net carbon reducer. A number of cities 
have instituted and are implementing policies and practices 
to enhance waste management practices in order to reduce 
their GHG impacts.

In 2009, immediately prior to the COP 15 meeting in 
Copenhagen, ISWA published its White Paper on Waste 
and Climate Change, based on a considerable amount of 
research undertaken by ISWA’s Climate Change and Waste 
Management Task Force, set up in 2007. That work is now 
continuing through the Working Group on Climate Change 
and Waste Management. ISWA has also been actively 
involved within all three of the most recent UNFCCC 
COP meetings in Copenhagen, Cancun and Durban (In the 
Know, ISWA, 2011). 

LIFE-CYCLE INSIGHTS
There were several detailed studies on methods of assessing 
waste management technologies and their relative carbon 
impacts included in the research undertaken in preparation 
for the ISWA White Paper. These studies were mainly based 
on the work of Thomas H Christensen and his team at the 
Department of Environmental Engineering at the Danish 
Technical University in Copenhagen, focusing on life cycle 
assessment (LCA). 

Analysis of the carbon impacts of recycling shows that 
of the recyclable materials available in the usual mix of 

Waste management and 
climate change

Population growth, urbanisation and climate change: More than virtually any other sector, waste management encompass every 
facet of modern society.
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municipal solid waste (MSW) in northern Europe, the best 
options are:

 Source separation of organics;
 Source separation of paper; but
 Separation and recycling of plastics and glass adds little.

 More significant overall is the recovery of energy from 
waste (practically achieved in 95 per cent of cases through 
the incineration of residual wastes) but this option is best 
where the energy mix in the city is more heavily dependent 
on fossil fuels – and therefore because “energy recovery is 
crucial to the results: the dirtier the better”, according to 
Thomas Christensen. Overall, therefore, GHG accounting 
for decision-making on future waste management systems 
for cities must take place on a system level and not on a 
single technology level. 

BIOLOGICAL WASTES AND THE CDM 
In cities in developing countries the amounts of municipal 
waste generated by the organic fraction is even greater than 
in the developed economies, well over 50 per cent compared 
with less than 30 per cent. In developing economies there 
is the additional advantage of the opportunity of utilising 
the Clean Development Mechanism (CDM) in order to 
generate further funds from the sale of carbon credits. One 
of the earliest and best examples is from one of the poorest 
cities, Dhaka, the capital city of Bangladesh.

In cities in developing countries 
the amounts of municipal waste 

generated by the organic fraction  
is even greater than in the  

developed economies.

Dhaka is the 11th largest megacity in the world, and 
generated 13,300 tonnes of waste every day in 2005. Anything 
not salvaged by the informal sector is deposited in open 
dumps. Therefore most of the waste is organic. In 2003 World 
Wide Recycling BV, based in the Netherlands, was approached 
by an NGO, Waste Concern, based in Bangladesh. The project 
involved a number of other partners as well.

The project took 18 months to set up and obtained 
UNFCCC approval for its CDM submission in September 
2005. The plant cost €12m and was opened in November 
2008. It employs 800 staff drawn from the poorest areas in 
Dhaka. Now 700 tonnes a day of selected organic wastes 
from markets in Dhaka are being processed for compost in 
the new joint venture compost plant. 

The compost allows a reduction of chemical fertiliser by 
25-50 per cent, and increases crop yields by up to 30 per 
cent; and in March 2009 the compost as a fertiliser was 

approved by the national fertiliser committee. The whole 
project is effectively funded through the 89,000 tonnes of 
CO2e of carbon credits owned jointly by the project partners. 

WONDERFUL, LESS WASTEFUL 
COPENHAGEN
The City of Copenhagen exemplifies the complexities 
associated with the carbon savings resulting from the 
recovery and recycling of waste. The interaction between the 
Waste Management Plan and Copenhagen’s Climate Plan 
can be shown with the analysis of Copenhagen’s plan for 
collecting plastic from households. Although the recycling 
of plastic saves 1.65 tonnes of CO2 for every tonne recycled, 
the benefits would not be included in the Climate Plan, 
mainly because the benefits accrue predominantly overseas 
where the reprocessing of the plastics takes place.

District heating is almost universal in most Scandinavian 
towns and in Copenhagen 98 per cent of households are 
linked into the system. For the base heat load the fuel used 
is incineration of waste, but coal fired plants are used for 
the peak heat supplies. In climate terms, except for plastics, 

AALBORG AND WASTE’S POSITIVE 
CONTRIBUTION
Through management of organic wastes including food, 
garden and parks waste and sludge from wastewater 
treatment, the 230,000 people of the municipality of 
Aalborg, Denmark, have reduced their GHG emissions 
from +200kg CO2 per capita in 1970 to –170kg in 2005. 
For 2020 the projected emission from continuing these 
policies and enhancing its treatment of organic wastes is 
–340kg a year. If the currently projected greater material 
recycling objective is achieved and wood waste is used as a 
biofuel, the emissions from the city’s waste-related activities 
would reach a positive 1,315 kg CO2 per capita p.a. in 
2020. This is discussed in more detail by the Mayor of 
Aalborg in a companion article in the Nordic Focus section. 

The world population continues to grow and grow 
increasingly urban.
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incineration of waste is considered carbon neutral. In order 
to minimise the climate impact of district heating in future, 
more efficient incineration will be used, as well as techniques 
to minimise the contribution of coal.

RESOURCE EFFICIENCY AND WIDER 
PERSPECTIVES
A far-reaching report has been prepared for the UK 
environmental research and waste prevention and 
promotion organisation WRAP (Waste and Resources 
Action Programme) with the title Meeting the UK Climate 
Change Challenge: the Contribution of Resource Efficiency 
(www.wrap.org.uk, EVA 128, 2009). This research was 
undertaken by University of Durham Business School with 
the collaboration of the Stockholm Environment Institute, 
and has lessons for cities in all developed economies but with 
resonances for cities in all the more developed economies.

This report showed that there were a number of readily 
available strategies based on current technologies that could 
achieve quick wins for the UK carbon reduction strategy 
through the adoption of resource efficiency: that resource 
efficiency could contribute almost 10 per cent to UK climate 
change targets by 2020. These strategies were focused on 

consumption, including: optimisation of the lifetime of 
goods, substitution of goods by services, reducing food 
wastage, changing dietary preferences and optimising public 
sector procurement.

Therefore there is a wide range of opportunities, including 
waste prevention, recycling and recovery options, that can 
be utilised to mitigate the adverse effects of climate change. 
Certainly at the present time from the experience of cities 
in the UK, where overall in England MSW generated has 
declined by 1.6 per cent per annum over the past five years, it 
appears that the introduction of food waste collection services 
has had the greatest impact in stimulating the prevention 
of waste, and not just food waste. However, the potential of 
waste prevention and recovery from municipal waste sources is 
considerable – we have only just begun to scratch the surface. 

So we can look forward to a future where we keep our 
electrical and electronic equipment and our furniture until it 
wears out, rather than becomes technically redundant, we all 
become vegetarian and drink tap water and utilise harvested 
rain water, walk everywhere on our many times repaired shoes, 
and move or refurbish to live in a zero carbon homes. �
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Jeffrey C Cooper (BSc, MSc, FRGS, FCIWM) is the President of 
ISWA. Jeff specialises in waste research, training and education. His 
main work is developing a project to turn 500,000 tonnes per annum 
of processed residual waste into  aviation bio-jet fuel in Essex. He is 
currently the President of the International Solid Waste Association.

The International Solid Waste Association (ISWA) is an 
international, independent and non-profit making association, 
working in the public interest to promote and develop sustainable 
waste management worldwide. ISWA has members around the world 
and is the only worldwide association promoting sustainable and 
professional waste management. 

ISWA – International Solid Waste Association  
Auerspergstrasse 15, Top 41, 1080 Vienna, Austria  
Tel: +43 1 253 6001 | Fax: +43 1 253 6001 99 
Email: iswa@iswa.org | Website: www.iswa.org

LONDON THEATRE CARBON REDUCTION 
TARGETS
The Mayor of London has set the city’s theatres an exacting carbon 
reduction target of 60 per cent by 2025, as part of the city’s overall 
plan to mitigate the effects of climate change through decreasing 
the amounts of GHGs produced by all sectors. As yet little has 
been undertaken but one theatre, the Young Vic close to the South 
Bank complex, started its campaign of carbon saving with an 
adaptation of Strindburg’s Miss Julie. In After Miss Julie by Patrick 
Marber, set near London in the immediate aftermath of the Second 
World War, the theatre’s carbon savings included: no heating in the 
auditorium; no flyers promoting the production; re-usable wooden 
tokens rather than paper tickets collected by the audience at the 
box office; and the opportunity to hire a programme at only one-
sixth of the cost of purchasing a programme.
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SPECIAL FEATURE: ADVANCED PLASMA POWER

TRANSFORMING WASTE INTO ENERGY AND FUEL
Advanced Plasma Power (APP) is a world leader in 
waste-to-energy and advanced fuels technology. APP 
is revolutionising the way in which we treat waste 
sustainably – maximising the value derived from it as 
an energy and materials resource while minimising the 
impact on the environment.

APP is contributing to a cleaner environment and to 
sustainable waste management in a number of important 
ways. It has developed the Gasplasma® process which is 
clean, modular and scalable, delivering high effi  ciencies and 
maximising landfi ll diversion while minimising visual and 
environmental impact.

THE GASPLASMA® PROCESS
Th e Gasplasma process treats a wide range of feedstocks 
produced from residual municipal solid waste and 
commercial/industrial waste. Once valuable recyclates are 
removed, non-recyclable waste is converted into two high 
value outputs: a clean, high quality, energy-rich synthesis gas 
(syngas), and a solid, vitrifi ed product – each with a variety 
of end uses. Th e syngas can be used to generate renewable 
electricity directly in gas engines, gas turbines and fuel cells, 
or can be converted to bio-substitute natural gas (Bio-SNG), 
hydrogen or liquid fuels. Th e solid product, Plasmarok®, is 
strong, inert and non-leaching and can be used as a high-
value construction or insulation material. 

MAXIMUM ENERGY EFFICIENCY 
Th e Gasplasma process delivers higher energy effi  ciency than 
alternative waste-to-energy processes. Converting waste to a 
gas to generate electricity directly in gas engines, turbines or 
fuel cells dramatically improves energy conversion effi  ciency 

and maximises electrical output. Alternatively, the gas can be 
converted to substitute natural gas for distribution to homes 
and businesses in existing gas grids. 

MAXIMUM LANDFILL DIVERSION 
Th e Gasplasma process enables almost complete landfi ll 
diversion and is complementary to recycling. It can be used 
in conjunction with existing recycling schemes, as it takes 
waste that cannot be recycled and uses it to produce a clean, 
renewable energy source. Th e high value construction or 
insulation material Plasmarok, produced by the process, is 
recognised as a product rather than a waste. Th is removes any 
environmental, regulatory and commercial risk stemming 
from concerns over the eco-toxicity of bottom ash produced 
by incinerators and other thermal processes.

A LOCAL SOLUTION
Th e Gasplasma process delivers low visual and environmental 
impact, making it an ideal sustainable waste management 
solution for cities and local communities. A Gasplasma plant 
is around 15m high, meaning that it can fi t into a standard 
warehouse similar to those seen in edge-of-town business 
parks. When producing power on site in engines or turbines, 
emissions from the plant are very low, allowing for a stack 
of only some 10 metres above the height of the building. 
When producing gaseous or liquid biofuels, there are no local 
emissions to atmosphere. Th is low environmental impact means 
that a plant can be located, unobtrusively, within city limits. 
Th is further reduces the carbon footprint of the management 
of a city’s or community’s waste, in that it reduces the distances 
over which waste must be transported. It also allows plants to 
be located close to heat users, whether industrial or domestic, 
thereby further improving energy effi  ciency. 

By reducing the amount of waste sent to landfi ll and 
ensuring that maximum energy value is extracted from that 
waste, the Gasplasma process delivers a truly sustainable 
waste management solution which can make a signifi cant 
contribution to delivering a low-carbon, zero-waste economy. 

www.advancedplasmapower.com

ADVANCED 
PLASMA POWER

Rolf Stein

Advanced Plasma Power Ltd 

Tel: +44 (0)1793 238 550 
Email: rolf.stein@app-uk.com 
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By Victoria Ludwig, Landfill Methane Outreach 
Program, US Environmental Protection Agency

As more and more local governments around the world 
take action to reduce their greenhouse gas emissions, 
many are turning to renewable energy as a strategy to 
achieve their environmental, energy, and economic 
goals. Many cities are generating clean, renewable 
energy by capturing the methane gas from their solid 
waste landfills. These landfill gas energy projects capture 
methane, a potent greenhouse gas, and use it to fuel waste 
water treatment plants, vehicles, and more. This article 
provides basic information about landfill gas energy, 
highlights examples of how cities worldwide are using 
this resource, and discusses how the US Environmental 
Protection Agency (EPA) is helping communities harness 
this local, reliable, clean energy.

The US Environmental Protection Agency (EPA) works 
to reduce methane emissions from landfills by encouraging 
the recovery and beneficial use of landfill gas as an energy 
source through its voluntary assistance scheme, the Landfill 
Methane Outreach Program (LMOP). LMOP provides 
landfill gas energy project development assistance to local 
governments across the United States. Since its inception 
in 1994, LMOP has helped 520 projects in the United 
States directly reduce landfill methane emissions and avoid 
carbon dioxide emissions by a combined 44 million tonnes 
of CO2. In 2010, methane reductions from landfill gas 
energy projects were equivalent to the annual greenhouse gas 
emissions from 18.5 million passenger vehicles.

METHANE AND LANDFILLS
Methane is the second most prevalent human-made 
greenhouse gas after carbon dioxide. It is responsible for 
more than one-third of the warming that results from 
greenhouse gases emitted from human activities. Once 
emitted, the gas stays in the atmosphere for only about 12 
years, qualifying it as a short-lived climate pollutant, but 
methane’s ability to trap heat in the atmosphere is more  
than 20 times greater than that of carbon dioxide.

Methane is created as organic solid waste decomposes in a 
landfill. The methane is released along with other gases and 
is referred to as landfill gas or biogas. Due to its short-lived 
nature, reducing methane emissions can achieve significant 
near-term climate benefits. 

LANDFILL GAS ENERGY 
TECHNOLOGIES 
There are several technologies for converting landfill gas  
into energy:

Electricity generation. Landfill gas can be burned 
in an internal combustion engine, a gas turbine, or a 
microturbine to generate electricity. For example, the city 
of Monterrey, Mexico, uses the electricity generated from 
its municipal solid waste landfill to power its street lights, 
subway system, and other municipal operations.
 Direct use. Landfill gas can be piped directly to a 
nearby industrial customer to be used in new or existing 
combustion equipment as a replacement or supplementary 
fuel. The city of Albuquerque, New Mexico, pipes the gas 
from its landfill to its Metropolitan Detention Center where 
it is used to fire the facility’s heating and hot water boilers.

Landfill gas energy
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 Alternative fuels. Another way to convert landfill methane 
into energy is to process the gas into higher quality fuels. 
This could include upgrading landfill gas for injection 
into the natural gas distribution system; or producing 
compressed natural gas (CNG) or liquefied natural gas for 
use as vehicle fuel. For instance, the landfill gas collected 
from the Rodefeld Landfill, owned by LMOP partner 
Dane County in Wisconsin, is used to produce CNG for 
use as fuel in the county’s fleet of vehicles. 

PROJECT BENEFITS
Investing in landfill gas energy projects helps local 
governments achieve many of the following benefits:
  Reduce emissions of greenhouse gases. In 2009, 
municipal solid waste landfills made up 17 per cent 
of man-made methane emissions in the United States. 
Globally, landfills are the third largest human-related 
source of methane. A landfill gas energy project can reduce 
methane emissions from a landfill by 60 to 90 per cent.
 Generate additional revenue. Local governments can 
generate revenue by selling landfill gas directly (to end users 
or into the pipeline) or from selling electricity to the grid. 

For example, LMOP partner Catawba County of North 
Carolina is expected to earn nearly US$7 million over its 
landfill project’s lifetime, which will allow the county to 
keep the tonnage fee it charges for garbage disposed at the 
landfill constant for 10 years.
 Increase economic benefits through job creation and 
market development. The average landfill gas energy 
project in the United States produces 3 megawatts (MW) 
of generating capacity, which can create more than 20 
jobs within the state and local economies during the 
construction phase. Such projects also sustain jobs for 
engineers, construction firms, equipment vendors, utilities, 
and end users for each year the project is in operation.
 Improve air quality. Converting landfill gas to produce 
energy improves the air quality of the immediate 
community by minimising landfill odours and reducing 
emissions of pollutants that are contained in landfill gas. 
For example, the city of Denton, Texas, an LMOP partner, 
takes advantage of landfill gas energy to improve its local 
air quality and has been able to demonstrate lower ground-
level ozone concentrations as a result. �

Figure 1. Landfill gas energy project types in the USA  
(total 587 projects).

©  U.S. EPA, Landfill Methane Outreach Program and Landfill Gas Energy 
Project Database, 3/30/12.

LANDFILL GAS ENERGY AND INTEGRATED 
SOLID WASTE MANAGEMENT
Compared with landfills, the environmentally preferred waste 
management options include source reduction, recycling, and 
composting. However, landfills still comprise a major component 
of waste management strategies in most places. Given this 
reality, landfill gas energy can play a critical role in improving 
the greenhouse gas emissions profile of landfills and the entire 
municipal solid waste management chain.

THE GLOBAL METHANE INITIATIVE
EPA’s efforts to promote landfill gas recovery and beneficial use 
extend beyond US borders. Internationally, EPA participates 
in the Global Methane Initiative – a voluntary international 
collaboration that focuses on advancing cost-effective, near term 
methane recovery and use as a clean energy source. Under this 
Initiative, LMOP works with organisations to promote landfill 
gas recovery and use by offering a variety of outreach, education, 
and technical assistance services to countries and cities interested 
in landfill gas energy project development.
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Victoria Ludwig is a Program Manager with the Landfill 
Methane Outreach Program at the US EPA, where she oversees 
domestic programme activities in the West and Midwest USA, and 
internationally in Mexico, Colombia, and Peru. She has over 18 
years of experience in the environmental field, specialising in both 
municipal solid waste management and climate change mitigation.

EPA’s Landfill Methane Outreach Program (LMOP) is a 
voluntary assistance programme that helps US cities overcome 
barriers to implementing landfill gas energy projects. LMOP forms 
partnerships with communities, local governments, utilities, power 
marketers, states, and non-profit organisations to advance project 
development, and participates in the Global Methane Initiative. 
More on EPA’s Landfill Methane Outreach Program resources and 
technical support can be found at www.epa.gov/lmop, and more on 
the Global Methane Initiative at www.globalmethane.org.

U.S. EPA (6207J), 1200 Pennsylvania Avenue, NW 
Washington, DC 20460, USA 
Tel: +1 (202) 343 9291 | Fax: +1 (202) 343 2202
Website and contact form: www.epa.gov

Catawba County of  
North Carolina.
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By Vanya Veras, Secretary General, Municipal Waste 
Europe

The waste generated in cities is more diverse and more 
complex to collect and handle than some more directly 
dangerous materials. As concentration of the world’s 
population in urban settings continues to increase, this 
issue will become more pronounced, making continued 
production, consumption and waste management in 
the current way even more unsustainable, leading to 
the further deterioration of both the environment 
and climate. An essential element in planning and 
management of urban waste services is the active 
involvement of the people themselves. Education and 
behavioural change are vital to bringing about citizens’ 
understanding, co-operation and effective participation.

People in cities generate waste on a daily basis and in 
concentrated form. Due to the density of population, lack 
of space and distancing of city dwellers from nature, it is 
difficult for many to realise that their daily waste output has 
a direct environmental impact. By organising the recovery 
of materials and energy from this waste and educating their 
populations, cities and their municipalities can reduce this 

effect dramatically and play a key role in efforts to achieve 
efficient, sustainable use of resources.

For historical and practical reasons, municipalities have 
the obligation to provide waste services. This started out as 
waste collection and ‘concentration’ on a particular chosen 
site. Practice and technology has advanced collection and 
treatment methods and techniques, changing the focus from 
hygiene to recovery of materials and energy. 

It is difficult for many to realise  
that their daily waste output has a 

direct environmental impact.

Reducing waste through 
behaviour change

Sorted waste containers in Prague, Czech Republic.
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A BIG STEP TOWARDS KYOTO TARGETS
It is not widely known that, through waste management and 
notably recycling, the European Union reaches up to 18 per 
cent of its Kyoto climate mitigation targets. When materials 
are recycled, emissions for the extraction and transportation 
of new raw materials are directly avoided. Thus making waste 
management is a key driver for sustainability.
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In a world which is becoming ever more urbanised, this is 
extremely important. True, studies have shown that the direct 
climate change effect of waste collected in landfills is only 
3-5 per cent of total human climate impact via greenhouse 
gas emissions; however, the indirect effect encapsulated in the 
resources in waste is far higher (see box on previous page). 

COLLECTION
What we call ‘developed’ society; living in cities; produces, 
consumes and depends on a very large amount of products 
which use primary resources, whether mined or converted. 
To mine and extract metals is much harder and requires 
a great deal more energy – still today primarily fossil fuel 
energy – than recovering existing processed metals from the 
waste stream. The same goes for plastics from fossil fuels: 
without getting into life-cycle analyses for different plastics, 
some are more easily recycled and others have latent energy 
in them which is far better used to generate heat and power, 
in controlled installations, than buried in a landfill. 

Municipal waste is more varied, more complex even than 
hazardous industrial waste. This is because a city or any urban 
settlement generates food waste, packaging waste, office 
waste, electronic waste, pharmaceutical waste – frankly waste 
of every type, all in the same place. The role of municipalities 
in organising the separate collection and recovery of each 
of these waste types is of key importance to the control of 
climate change and the sustainability of our societies. 

Collecting the various waste fractions separately reduces 
chemical reactions in landfill situations, which would go on 
to contaminate groundwater, and cause toxic and greenhouse 
gas emissions. In addition, it makes it possible to regain the 
raw materials from each waste stream and to re-introduce 
them into the production cycle. 

Municipalities have the obligation to take the difficult 
nature of waste generation in urban settlements into account 
when planning their waste collection systems. If they can 
solve the collection challenge, it is much easier to recover 
materials and energy from the separate waste fractions. 

EDUCATION
TEACHING POPULATIONS TO SORT 
RECYCLABLE WASTE
It is one thing to organise separate collection schemes, or 
to recover materials and energy from mixed municipal 
waste; however, it is of key importance that the tools and 
techniques used are communicated to the local citizens. 

Communication at regular intervals can take separate 
collection recycling schemes from 0 to 75 per cent in only 
three years. This has been proved by the Czech Republic, 
in the early 2000s. When the Czech Republic first joined 
the European Union, they had no separate collection of 
recyclable waste in place, and, as with other new member 
states, found themselves with the challenge of implementing 
the Packaging Waste Directive, the Waste Electrical and 
Electronic Equipment Directive and so on. Working with 

the private sector, through their producer responsibility 
schemes and with the municipalities, the Czech government 
launched targeted and well-designed communication 
campaigns with astonishing results for packaging waste 
collection and recycling. 

The Czech Republic separated their audience into three 
distinct fractions: the converted packaging waste sorters; 
those who would like to be more environmentally friendly 
and sort but feel it is too much effort; and those who believe 
it is not for them to sort their waste. They made three video 
clips, like advertisements. The first, a happy, sunny video clip 
informing the public that sorting bins were available for them 
to separate their packaging waste fractions, ran for the first 
period. That stopped and the second clip ran for a further 
period of at least six months, showing an apartment covered 
in papers and a child asking his parent why they don’t recycle 
– the parent answers ‘because it is too much effort and makes 
too much mess’. The third clip showed a group of young men 
playing football – a TV reporter goes up to one rather large 
player and asks him whether he recycles. The youth replies 
that of course he doesn’t, that’s not something someone like 
him would do. Then he was asked if he thought his friends 
recycled: he looked at them and they all nodded and he 
looked sheepishly back at the reporter. 

Clean, sorted fractions can be 
sent directly to be recycled as raw 
materials in a production process.

The video clips completed their first cycle in three years, 
taking recycling of packaging waste from almost zero to 
75%. This was and remains higher than recycling rates 
in many of Europe’s ‘old’ recycling countries, such as the 
Netherlands, Denmark, France and Belgium; and at much 
lower cost than many other methods. 

Clean, sorted fractions can be sent directly to be recycled 
as raw materials in a production process, saving energy 
from extraction, processing and transport, and should be 
encouraged in countries which are starting their municipal 
waste management schemes from scratch.

Municipalities play a key role in this process of education 
and changing of behaviour, as they can teach children in 
their local schools, promoting the knowledge that their 
waste contains resources and should not be ‘thrown away’. 
Municipalities also have the continued contact with their 
citizens, dealing with smaller fractions of the national 
population and being able to encourage them and to answer 
their questions directly. 

COMPOSTING AND BIOGAS
Municipal Waste Europe’s members currently hail from 14 
member states and will soon include representatives from 
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all EU countries. When looking at a map of the world, it 
is immediately obvious how small Europe is in comparison 
to other continents. However, within its nations, it has 
a full range of climatic conditions, ranging from the icy 
north of Scandinavia to desert-like conditions in the south 
of Crete. This variety provides a wealth of knowledge on 
how climate affects the mix of waste in the municipal 
waste stream. 

Even in cities in the southern Mediterranean, the organic 
proportion in municipal waste, in the winter months, is 40 
per cent. In the spring and summer months this can go up 
to 60 per cent. Put in a landfill, organic waste decomposes 
into biogas and leachate and if uncontrolled, creates both 
greenhouse gases and water pollution. There are two 
principal solutions to this; one is composting and the other 
is digestion with biogas production. 

Put in a landfill, organic  
waste decomposes into  

biogas and leachate.

Compost is a very necessary addition to the dry, mineral-
rich soils of the Mediterranean lands, replacing the need for 
fertilisers. Compost provides the missing organic matter to 
these soils, making them more stable and more fertile, as 
they are better able to hold water and the organisms in the 
compost transform the minerals in the soil into salts which 
plants can absorb, fixing CO2 from the atmosphere as they 
grow. The greater absorbency of the soils also reduces the 
need for irrigation. Cities choosing this solution therefore 
avoid the costs of landfilling, avoid greenhouse gas emissions 
and generate a low-cost solution to desertification – from 
their waste stream. 

Digestion with biogas production is another excellent 
technique, producing a renewable fuel for the generation 
of heat and power as well as the liquid digestate and solid 
matter which can be added to a composting process. 
Until recently the cost of these plants was prohibitive for 
many municipalities. However, with the progress of the 
technology, their cost is falling. More information can be 
found in the accompanying article on landfill gas energy.

MANAGING THE COSTS 
The collection and management of waste represents a 
significant cost to cities, particularly to areas with difficult 

access and in which the waste treatment facilities are far from 
the point of collection. 

By investing in educating its citizens, a municipality can 
reduce its waste management costs and increase its income 
from recovered fractions. In this way it is able to give direct 
rewards to its citizens, either by reducing municipal taxes or 
by using part of this budget to improve city life, with parks, 
green areas which also cool cities and capture excessive CO2 
and other pollutants, playgrounds, social investment and 
improvements to transport infrastructure which also reduces 
vehicle emissions. 

By investing in educating its 
citizens, a municipality can reduce 

its waste management costs.

For a municipality to make the change to managing 
their waste sustainably, there is a lot to be learnt from the 
experience in north-west Europe. Cities need to take the 
efficient use of the planet’s resources seriously, and adopt 
a set of measures that promote the demand for recycled 
materials. These measures and actions put cities and their 
municipalities in the position of having a direct effect on 
reducing the climate change consequences of the waste they 
are responsible for, and their overall climate impact, with 
their citizens as their strongest partner. �

Vanya Veras is Secretary General of Municipal Waste Europe. 
She is a European Public Affairs and Communications Professional 
specialising in environmental affairs, waste management and 
corporate social responsibility (CSR). She has expertise in the 
European legislative process, and excellent knowledge of the EU 
public affairs environment. She has been closely involved with 
the development of sustainable resource-use policy from her 
position as Secretary General of the European Federation for Waste 
Management and Environmental Services (FEAD), which she held 
from 2000 to 2005. Ms Veras has also worked as Environmental 
Affairs Manager with Coca-Cola Hellenic at the Group offices in 
Athens, and later remained in Greece to assist companies of all 
sizes with green development. 

Municipal Waste Europe is the European association representing 
municipalities responsible for waste management and their 
publicly owned waste management companies, promoting public 
responsibility for the management of municipal waste.

Municipal Waste Europe 
Rue des Deux Églises 26 BT 5, BE-1000 Brussels 
Tel: +32 2 229 2145 | Fax: +32 2 218 1213
Website and contact: www.municipalwasteeurope.eu

UNCONTROLLED LANDFILL TO A  
GREEN ECONOMY
If at global level waste management can be moved from mainly 
uncontrolled landfilling with its emissions, to collection, sorting 
of materials for recycling and capturing as much of the energy 
from the remaining residual waste as possible, the necessary 
change to a green economy will become a reality. 
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By Chris Poland, Past President, Earthquake Engineering 
Research Institute

Multiple occurrences of devastating earthquakes 
worldwide in the last few years have clearly shown how 
serious the earthquake threat is, and how devastating it 
can be to a community’s safety and recovery. It is clear 
that the centuries-long practice of ignoring the effects 
of major earthquakes, or just working to make the built 
environment ‘safe’, is not sufficient to avoid a catastrophe. 
Communities, cities, states and nations need to be disaster 
resilient; that is, safe and able to recover quickly – and 
it is not simply a matter of building everything better. 
Building better is only one piece of the puzzle that 
includes a host of ‘soft’ and ‘hard’ resilience activities 
related to mitigation, preparedness, response and recovery.

Communities are healthy, vibrant and sustainable 
when they are well governed and growing, by driving 
economic development while also protecting their cultural 
heritage. Success, in part, depends on a healthy built 
environment that is rooted in contemporary urban planning, 
sustainability and disaster resilience. Disaster resilient 
communities must have credible response plans that assure 
the ability to govern and provide flexibility for people to do 
what is needed to recover quickly. The people understand 
what has happened and work together to ‘shelter-in-place’, 

as described below. Power, water, and communication 
networks begin operating again shortly after a disaster, and 
within weeks people are living normally at home, are able to 
travel as needed, and have resumed a fairly normal routine. 
The return to a ‘new’ normality begins quickly in a planned 
manner and is achieved within a few years. 

The San Francisco Planning and Urban Research (SPUR) 
Association’s Disaster Response Planning Program is working 
on the planned recovery problem (www.spur.org). Their 
ongoing Resilient City Initiative defines resiliency in a 
holistic and deterministic manner based on what the city 
needs from its governance, its people, its buildings and its 
lifelines to support response, recovery and rebuilding. This 
definition encompasses the performance and recovery of 
an integrated system of critical infrastructure. It is not just 
about the performance of individual buildings.

Defining a disaster resilient city requires a broad holistic 
view. The resilience of the built environment stands as the 
foundation, but alone it is insufficient. Human resilience is 
the engine of recovery. Resilient communities must be able 
to deal quickly with the social needs of their disadvantaged 
and disenfranchised people. Before the event, recovery plans 
must be in place that are fully integrated with contemporary 
urban planning and that seek to create a better ‘new normal’. 
Community recovery must be led by a transitional governance 
structure that can overcome traditional institutional constraints 
while orchestrating the deployment of financial resources.
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Creating disaster resilient cities

Concepción, Chile, a few days after the February 2010 M 9.0 earthquake. Good governance, building regulations, and good design and 
construction saved lives and allowed the city to survive and recover quickly.
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RECOVERY STAGES
Recovering from a natural disaster is a unique and complex 
experience for each community. It depends on the size and 
nature of the disaster and the effect it has on the spirit and 
physical security of the people. Recovery is a system of 
interconnected activities that must function effectively and 
harmoniously to avoid having the disaster cascade into a 
catastrophe. There are four critical interdependencies that 
fundamentally direct the recovery process and allow the 
disaster to remain manageable. First is a stable governance 
structure with an ability to maintain order and direct 
recovery; second is a workforce that is willing to stay and 
recover; third is a sufficient and usable physical infrastructure; 
and fourth is the availability of sufficient financing.

STABLE GOVERNMENT RECOVERY 
PLANS
After a natural disaster occurs, government needs to 
provide vision and leadership for recovery and rebuilding. 
Their public facilities and services need to be restored in a 
timely manner and there needs to be a continuous flow of 
credible and accurate information that will lead to informed 
decisions. It will not be business as usual. The extent of 
damage and the demands for information related to services 
and reconstruction will compress the usual decision-making 
process from weeks to minutes. Instead of dealing with a 
handful of buildings and systems at a time, they will be 
considering nearly all at once. The pressure to rebuild from 
an anxious population will play against the opportunity to 
build back deliberately and better. Government needs to 
plan for the recovery period with the same diligence applied 
to the initial response by setting a clear vision for rebuilding. 
At the forefront is the need to develop reconstruction codes 
and standards for damaged buildings that include rebuilding 
in areas affected by liquefaction, landslide and faulting.

WORKFORCE RESPONSES
As communities exist because of the people, they are 
the engine that will drive the recovery. Past events have 
shown that early in the post-event period, people decide 
whether they will ‘tip-in’ and help rebuild, or ‘tip-out’ and 
permanently relocate. In order to assure that a critical mass 
of the workforce stays, short-term recovery must appear 
to be possible. This conclusion is greatly facilitated by a 
clear understanding of the earthquake potential and what 
is going to happen to their homes, neighbourhoods, jobs 
and businesses. This understanding must be built on a 
new level of transparent information available about the 
performance expectations for the built environment and a 
clear understanding of what it will take to repair damage. 

For the workforce to be able to settle into the new 
normality of recovery, they need to be able to return to their 
homes and reconnect to their neighbourhoods within a few 
weeks. For this to be possible, ‘shelter-in-place’ programmes 
appear to be the best solution, and they should become 

a cornerstone of temporary and interim housing plans. 
SPUR recently completed a study of what is needed to 
create neighbourhoods in San Francisco where it will be 
‘safe enough to stay’ (Urbanist, February 2012). Two key 
attributes are (1) buildings that are safe enough to reoccupy 
after the event and (2) neighbourhood support centres 
staffed and outfitted to cover daily needs. People need to be 
able to effectively camp out in or near their homes as repairs 
are made and services restored.

Resilience is also a personal responsibility. People need 
to develop and maintain personal response plans based on 
a clear and accurate understanding of what can happen. 
Government needs to recognise and utilise social media and 
new technologies to deliver the common voice messages 
that will build confidence. People need to understand and 
support long-term recovery and reconstruction plans along 
with the transitional governance structure enabling quick 
decision making in support of restoring community culture, 
economic vitality, and achieving a new normal.

PHYSICAL INFRASTRUCTURE
SPUR addresses the physical infrastructure needed during 
the three phases of response and recovery in the same 
manner used by San Francisco’s emergency planners, 
recognising that there is time to repair most buildings and 
systems before they are actually needed. 

In the first phase, the week-long response and rescue 
period, only the emergency response centres are needed. 
The second phase focuses on restoring the neighbourhoods 
within four to eight weeks so the workforce can be 
re-established. The third phase of recovery covers the 
repair and reconstruction of the affected area. SPUR has 
summarised this metric in a matrix form (Figure 1 overleaf ) 
(Urbanist, February 2009). The key to the programme and 
grounds for its usability is its focused, deterministic and 
realistic approach to just doing what is needed in a clearly 
understood manner. The matrix defines specific overarching 
performance levels, the subset of buildings and lifelines that 
are keys to resilience, and specific time frames and priorities 
for restoration. 

Port-au-Prince, Haiti a few weeks after the January 2010  
M 7.0 earthquake. Little governance, no building regulations, 
poor design and construction killed hundreds of thousands 
and left the city unable to recover.
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FINANCING THE RECOVERY
Financing the recovery is the fourth element of critical 
infrastructure that needs to be readily available in the 
aftermath of the event. Government funding will underwrite 
the response and stabilisation of a region, but recovery 
demands additional resources. In addition to personal 
savings and insurance, recent events have underscored the 
significant resources available from the NGO community, 
though to be best utilised, they need to be co-ordinated 
with the recovery programmes. Banks and other investors 
will enter the recovery when financially viable opportunities 
are present. In addition, business will also invest in recovery 
beyond their own facilities as an exercise of civic leadership. 
Organisations like the Business Civic Leadership Center 
work to organise those efforts. 

A NATIONAL HOLISTIC RESPONSE
The tools and procedures to create disaster-resilient cities 
exist and are continually being refined. Achieving resiliency 
nationwide, however, will require a new holistic application. 
A successful application is in process in San Francisco that 
includes recommendations on new governance structures, 
shelter-in-place programmes, modifications to current 
building codes, development of mandatory rehabilitation 
programmes surrounding residential occupancies, alignment 
of lifeline systems around common performance objectives, 
and development of community support for the needed 
policies. Having the whole picture defined in recognisable 
terms is facilitating the progress of the initiative. �

Chris D Poland SE, NAE, is Past President of the Earthquake 
Engineering Research Institute and Chairman and Senior Principal, 
Degenkolb Engineers. His structural engineering career spans nearly 
40 years. He is a member of the National Academy of Engineering and 
an internationally recognised authority on earthquake engineering, 
a passionate advocate for seismic safety and resilient cities, and 
actively participates in the academic, ethical and social advancement 
of his field. Chris presides as Chair of the Advisory Committee on 
Earthquake Hazards Reduction for NEHRP, and is a member of the 
Board of Directors for the San Francisco Chamber of Commerce, the 
San Francisco Planning and Urban Research Association. 

The Earthquake Engineering Research Institute (EERI) is a 
non-profit technical society of engineers, geoscientists, architects, 
planners, public officials and social scientists, based in the USA. 
The objective of the Institute is to reduce earthquake risk by (1) 
advancing the science and practice of earthquake engineering, 
(2) improving understanding of the impact of earthquakes on the 
physical, social, economic, political, and cultural environment, and 
(3) advocating comprehensive and realistic measures for reducing 
the harmful effects of earthquakes.

Website: www.eeri.org

FIGURE 1. TARGET STATES OF RECOVERY FOR SAN  
FRANCISCO’S BUILDINGS AND INFRASTRUCTURE
 Phase 1 Phase 2 Phase 3 
Infrastructure cluster facilities hours days months

  4  24  72  30  60  4  36  36+
Critical response facilities 
and support systems
Hospitals        �
Police and fire stations   �
Emergency operations center �
Related utilities      �
Roads and ports for emergency    �
CalTrain for emergency traffic     �
Airport for emergency traffic    �

Emergency housing and 
support systems
95% residence shelter-in-place        �
Emergency responder housing    �
Public shelters       �
90% related utilities        �
90% roads, port facilities       �
and public transit
90% Muni and BART capacity      �

Housing and neigbourhood 
infrastructure
Essential city service facilities       �
Schools       �
Medical provider offices        �
90% neighbourhood retail services         �
95% of all utilities        �
90% roads and highways      �
90% transit      �
90% railroads       �
Airport for commercial traffic     �
95% transit       �

Community recovery
All residences repaired,         �
replaced or relocated      
95% neighbourhood retail        �
businesses open   
50% offices and workplaces open         �
Non-emergency city service facilities        �
All businesses open         �
100% utilities         �
100% roads and highways         �
100% travel         �

Source: SPUR analysis

Event
occurs

The �’s in the chart to the right indicate SPUR’s best educated guesses about current standards 
for recovery times. The shaded areas represent the goals – targets based on clearly stated 
performance measures (see next page) – for recovery times for the city’s buildings and lifelines. 
The gaps between �’s and shaded boxes represent how far we are from meeting resiliency targets.

Target states of recovery
 Description of usability after 
Performance measure expected event
Category A: Safe and operational
Category B: Safe and usable 100% restored in 4 hours during repairs
Category C: Safe and usable after moderate repairs 100% restored in 4 months
Category D: Safe and usable after major repairs 100% restored in 3 years
Expected current status�
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By Abhas Jha Program Leader and Zuzana 
Svetlosakova, Consultant at the World Bank East Asia 
and Pacific Disaster Risk Management Team

Urban flooding poses a serious and increasing development 
challenge for the rapidly growing low- and middle-income 
countries, particularly their poor and vulnerable groups. 
Integrated flood risk management is a forward-looking 
approach, holistic in scope, strategic in content and 
collaborative in nature. It offers concrete recommendations 
for cities facing the increasing challenge of flooding.

Located along the coast or in flood plains, with a high 
concentration of people and assets, cities are often at high 
risk from water-related events. Bangkok, Sendai, Brisbane, 
New York and Karachi are among the many cities that have 
recently witnessed the devastating impact of inundation. 
In 2010 alone, 178 million people were affected by floods. 
Total losses in exceptional years such as 1998 and 2010 
exceeded US$40 billion. 

In the past 20 years in particular, floods have become 
the most frequent natural disaster. Figure 1 illustrates this 

trend, showing that the average annual number of floods is 
increasing at a higher pace than any other natural hazard.

NUMBER OF REPORTED DISASTER 
EVENTS BASED ON EM-DAT/CRED
In terms of impact, the number of people affected by floods 
is growing, alongside the financial, economic and insured 
damages. Figure 2 shows that water-related hazards caused 
60 per cent of total economic losses in the last decade. 

Fatalities are high in developing 
countries with disproportionate 

impact on the poor and vulnerable.

While the immediate loss of life from flooding is increasing 
more slowly or even decreasing over time, fatalities are high 
in developing countries with disproportionate impact on the 
poor and vulnerable. Indirect and long-term effects linked 
to disease, reduced nutrition and education opportunities 
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put a strain on people’s livelihoods and can erode years of 
economic development. 

We are experiencing the largest wave of urbanisation ever 
seen in history. Two-thirds of the urban population lives in 
low-income and middle-income nations. Urbanisation itself 
is not the problem, but the combination of rapid growth 
and lack of planning puts more people and more assets into 
harm’s way, making urban flooding more dangerous and 
more costly to manage. 

Peri-urban, small and middle-sized cities are expected to 
grow most in the coming decades. These are the cities that 
often lack the resources, infrastructure, services and the 
capacity to prepare for their rapid growth. This can put their 
dwellers, especially the poor, disadvantaged and informal 
settlers, at high risk. 

Observed and projected impacts of climate change can 
affect existing flood risk, for example, by rising sea level, 
changing rainfall patterns, and frequency of storm surges. 

However, the links between climate change and extreme 
weather remain inconclusive. The recently published IPCC 
SREX Report indicates that “long-term trends in normalised 
losses have not been attributed to natural or anthropogenic 
climate change”. The key implication is that population and 
asset growth in hazardous areas will be, by far, the biggest 
driver of deaths and damages from extreme weather events 
for the foreseeable future.

INTEGRATED FLOOD RISK 
MANAGEMENT
In the face of these challenges, there are concrete steps 
decision-makers can take. Integrated flood risk management 
is a forward looking approach which aims to avoid the 
mistakes of the past, making urban growth a positive force 
for development. The recently released World Bank report 
Cities and Flooding: A Guide to Integrated Urban Flood 
Risk Management for the 21 Century, funded by the Global 

Figure 1. Disaster occurrence by type, 1970-2010.

Figure 2. Economic damage by disaster type, 2002-2011.
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Facility for Disaster Reduction and Recovery (GFDRR) 
and developed in partnership with Japan International 
Cooperation Agency (JICA) and the World Meteorological 
Organization (WMO), offers technical advice and practice 
guidance on how to prepare for and manage urban floods 
(see box below). 

RESIDUAL RISK AND UNCERTAINTY 
While it is impossible to entirely eliminate the risk of 
flooding, in order to better manage the impact of flood 
events, limit the damage, and facilitate the recovery process, 
it is crucial for decision-makers to understand the causes 
and risks of flood hazards that can affect their population. 
It is equally important to understand the exposure and 
vulnerability of the people and their assets, especially the 
spatial and structural risks of existing or future settlements. 
Unplanned urbanisation and climate change add uncertainty 
to policy-makers’ considerations of mitigation measures. 
These unknown risks have to be taken into account when 
preparing flood mitigation measures. 

ROBUST DECISION-MAKING
Rather than trying to find the optimal flood protection 
solution, cities ought to adopt a robust approach to flood 
risk management that can cope with larger uncertainty, takes 
into account potential weak spots and failures, and adapts 
to a wider range of futures. Incorporating a greater degree of 
flexibility into the mitigation designs of engineered measures 
marks a shift towards a more flexible, incremental approach 
to flood risk management. 

Cities ought to adopt a  
robust approach to flood risk 
management that can cope  

with larger uncertainty.

This approach can help cities avoid a situation where they 
find themselves ‘locked’ into resources-heavy investments. 
With rapid urban growth, large-scale flood protection 
schemes can often become obsolete even before completion. 
For instance, in Ho Chi Minh City (HCMC), the 2001 
Master Plan to mitigate flooding through improved drainage 
had to contend with higher than expected increases in 
peak rainfall. Currently, the Steering Center for Urban 
Flood Control in HCMC is using a Robust Decision 
Support System to decide on the measures as part of its new 
integrated flood management strategy.

USING STRUCTURAL AND NON-
STRUCTURAL MEASURES
Implementing a robust approach to flood risk management 
requires the adoption of a balanced combination of 
structural and non-structural measures. A number of cities 
have been moving towards more sustainable solutions to 
flood risk management. For example, the German Flood Act 
2005 places strict flood control obligations on government 
and individuals to manage flood risk in advance of flooding, 
as well as on the way flood zoning is managed and how 
warnings are issued. 

GUIDING PRINCIPLES FOR INTEGRATED 
URBAN FLOOD RISK MANAGEMENT
1.  Every flood risk scenario is different: there is no flood 

management blueprint. 
2.  Designs for flood management must be able to cope with a 

changing and uncertain future. 
3.  Rapid urbanisation requires the integration of flood risk 

management into regular urban planning and governance. 
4.  An integrated strategy requires the use of both structural and 

non-structural measures and good metrics for ‘getting the 
balance right’. 

5.  Heavily engineered structural measures can transfer risk 
upstream and downstream. 

6.  It is impossible to entirely eliminate the risk of flooding. 
7.  Many flood management measures have multiple co-benefits 

over and above their flood management role. 
8.  It is important to consider the wider social and ecological 

consequences of flood management spending. 
9.  Clarity of responsibility for constructing and running flood risk 

programmes is critical. 
10.  Implementing flood risk management measures requires 

multi-stakeholder co-operation. 
11.  Continuous communication is necessary to raise awareness 

and reinforce preparedness. 
12.  Plan to recover quickly after flooding and use the recovery to 

build capacity. 

Source: Cities and Flooding (World Bank 2012).

Figure 3. Growth in population by city scales
Source: Cities and Flooding (World Bank 2012).
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EVALUATING FLOOD RISK 
MANAGEMENT OPTIONS
Being able to quantify the impacts of planned or proposed 
investments as a means of risk reduction is a critical need. 
Evaluation of the costs and benefits of specific action or 
a combination of measures forms part of a strategy that 
prioritises spending for the most urgent and effective actions. 
Combining alternatives performing well under different 
scenarios can form a preferred strategy under which flexible 
or so-called ‘low-regret’ steps can be cost-effective regardless 
of changes in future risks. Such combinations can have 
long-term co-benefits and reduce flood mitigation costs. For 
example, multi-purpose retarding basins, storing flood water 
for outflow control when needed, can prove effective in 
densely populated urban areas. 

Combining alternatives  
performing well under different 

scenarios can form a  
preferred strategy.

Rainwater harvesting can also be seen as an innovative 
measure to prevent urban flooding. It forms part of a 
sustainable drainage system and can also be used for non-
drinking purposes, resulting in water conservation. (See the 
companion article ‘Rainwater harvesting’.)

LAND USE PLANNING AND NEW 
DEVELOPMENT 
The rapid expansion of urban areas provides an opportunity 
to avoid the mistakes of the past, incorporating integrated 
flood risk management into regular urban planning and 
governance. For example, the European Union LIFE 
project, in conjunction with the UK Defra Innovation 
Fund, adopted a non-defensive approach to flood risk for 
new urban developments, permitting water into sites in 

a controlled manner. Regulation can guide construction 
out of zones at risk of flash floods, storms, sea surges and 
landslides. Investments in solid waste, for example, can also 
reduce flood risk, with long-term health and environmental 
benefits. Groundwater management can prevent land 
subsidence, which mitigates flood risk in low-lying 
areas while protecting buildings and infrastructure from 
subsidence-induced failure. 

Integrating flood risk management into everyday urban 
development and governance relies on close co-ordination 
between different levels of government, sectors and 
jurisdictions, public civil society, and private sectors. Flood 
risk reduction measures have to be carried out through 
participatory processes including relevant stakeholders and 
populations at risk or affected by floods, so that the measures 
selected can be adapted to natural, social and economic 
conditions on the ground. �

Abhas K. Jha is the Program Leader for the World Bank’s East Asia 
and Pacific Region’s Disaster Risk Management Team. He is the 
lead author of the World Bank publications Safer Homes, Stronger 
Communities: A Handbook for Reconstructing after Disasters 
and Cities and Flooding: A Guide to Integrated Urban Flood Risk 
Management for the 21st Century.

Zuzana Svetlosakova is a Consultant at the Sustainable 
Development Department in the East Asia and Pacific Disaster Risk 
Management team working on projects focusing on urban resilience, 
flood risk management, and integrating gender concerns into 
disaster risk management programmes. 

The World Bank 
Disaster Risk Management Team 
East Asia and Pacific Region 
1818 H Street, NW, Washington, DC 20433, USA 
Tel: +1 (202) 473 1000 | Fax: +1 (202) 477 6391
Email: eapdrm@worldbank.org
Website: www.worldbank.org/eapdisasters

Figure 4. Select structural and non-structural measures.
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By Gregory Saville, Co-founder, and Tinus Kruger, 
Board Member, International CPTED Association

Crime is, to a large degree, absent from the contemporary 
debate on sustainability. Yet it is difficult to think of 
sustainable cities without considering crime and safety 
in the design, planning and development process. Some 
argue that ecological or environmental aspects are 
disproportionately favoured in the public discourse. The 
sustainability of a city, as a complex system, involves 
much more. The authors contend that attention should 
also be paid to social and economic aspects, and more 
consideration given to the devastating impact of crime 
and violence.

For over four decades, Crime Prevention Through 
Environmental Design (CPTED), and offshoots such as 
Design Out Crime and Safer By Design, has been the 
primary source for reducing crime opportunities with 
design. CPTED strategies, such as territorial reinforcement 
and improved sightlines, are well documented and they will 
not be discussed here. Similarly, the scientifically evaluated 

effectiveness of CPTED is also well documented in various 
bibliographic reviews.

The key to successful 
implementation in all holistic  

CPTED is the engagement  
of local residents.

The purpose of this article is to describe possible ways to 
sensibly incorporate safety planning and sustainability in 
tomorrow’s cities. This is illustrated with experiences using a 
holistic form of CPTED from two different contexts. Examples 
from North America demonstrate an approach followed in 
a developed country, while experiences from a developing 
country are illustrated with examples from South Africa.

NORTH AMERICA
Some CPTED work in high crime neighbourhoods has now 
evolved into a holistic form of CPTED called SafeGrowth. 
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Community-painted street designs and corner tea stations in Portland’s Intersection Repair.
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SafeGrowth is an integrative planning process for creating 
safe neighbourhoods, improving local trust and cohesion 
among residents, and reducing crime and fear.

SafeGrowth is an extension of the Smart Growth 
environmental movement in urban planning. Most 
Smart Growth design principles apply, such as sustaining 
ecological capacity, human scale design, and transit oriented 
development. SafeGrowth also builds a local capacity to 
create and sustain safe communities. 

SafeGrowth uses CPTED strategies to accomplish these 
goals, such as improving the area image with streetscaping 
(following the ‘broken windows’ theory). SafeGrowth also 
incorporates social programmes to reinforce neighbourhood 
cohesion. The key to successful implementation in all holistic 
CPTED is the engagement of local residents in the process.

Because of the intense  
use of art and painting, cars  

slow to safer speeds.

Of course neighbourhood engagement for community-
building is not new. Successful examples of cultural 
development include the Intersection Repair programme 
in Portland, Oregon. Over the past eight years Portland 
residents have worked together to activate a traditional street 
intersection using decorative painting and children’s play 
areas. Designs include a newspaper dispenser ‘beehive’ (the 
paper is called the Bee) constructed from cob, a cement-
like material of clay, straw and sand mixed by residents 

themselves during an annual community festival. It also 
includes recycled materials and green ‘growing’ roofs on the 
community bulletin boards. 

These activities make intersections more interesting places 
where neighbours congregate and socialise. Because of the 
intense use of art and painting, cars slow to safer speeds 
thereby increasing road safety in the vicinity.

Intersection Repair has now spread to over 30 intersections 
and a dozen cities. In this case it did have the added benefit 
of creating what CPTED calls ‘activity support’, but it was 
not initially conceived as a crime prevention programme.

Unused public transit contributes  
to global warming.

On the other hand SafeGrowth provides an explicit and 
coherent way to integrate these kinds of activities into 
planning, particularly when addressing crime. City officials 
partnering with local residents might seem an obvious role 
for municipal government. But effective models to do this as 
a regular part of planning are very rare, at least in the North 
American context. 

Hollygrove, in New Orleans, is an example of how 
SafeGrowth helped trigger positive change. Hollygrove is a 
low income, residential neighbourhood of approximately 
4,000 residents. For many years it had poor social 
conditions, unemployment, gangs, drugs and crime. In the 
worst years Hollygove suffered over 20 murders annually. 

Co-ordinated by a local chapter of a well-respected 
national interest group, the AARP, residents took local 
actions to improve conditions. This began with walking 
programmes to promote health for senior residents, and 
led to site visits by residents in order to observe and discuss 
local problems. That led to voluntary street clean-ups. It also 
helped identify dark sidewalks and, where the municipality 
had no resources to install street lights, residents raised 
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Newspaper box, resident-built with cob material at 
Portland’s Intersection Repair.

Community-designed bus shelter in Hollygrove.



SAFETY AND SECURITY

www.sustainablecities2012.com 145

funds and installed their own. This not only improved 
night-time safety but the social activities strengthened 
neighbourhood cohesion.

Bus stop locations in Hollygrove were dilapidated, no doubt 
contributing to low ridership on public transit. Unused public 
transit contributes to global warming. Therefore ridership is 
both a safety and a sustainability issue. Architecture students 
worked with residents to build a neighbourhood-designed 
bus shelter. The shelter not only used recycled materials 
but it reflected the neighbourhood history and provided an 
opportunity to show off neighbourhood pride. 

In summary, combined efforts of AARP and residents, 
along with a SafeGrowth orientation, have led to new 
sense of neighbourhood pride. This has resulted in crime in 
Hollygrove declining in all categories. Notably homicides 
dropped to 6 in 2011 from over 20 a few years ago, a figure 
that continues to decline in 2012.

SOUTH AFRICA
Urban sustainability within the South African context 
cannot be discussed without reference to the country’s 
apartheid history. The historic planning policies have 
resulted in features that not only create opportunities 
for crime, but also have a negative impact on urban 
sustainability, including:

Spatial dislocation of the poor, which results in long and 
costly commuting patterns and exposes commuters to 
victimisation; 
Separation of communities and the vacant land (buffer 
strips) used in the past to divide people, providing many 
opportunities for criminal activity; 
Rigid mono-functional zoning of land which leaves some 
areas deserted at night and others deserted during the day, 
increasing opportunities for crime;
Disparities in living levels evident in the depressed quality 
of life and degraded built environments experienced by 
many residents;
Exclusion of many residents from the amenities and 
economic opportunities offered by the city.

Severe levels of poverty and inequality compound the 
spatial challenges mentioned here. In addition, the relatively 
high levels of crime, particularly violent crime, as well as 
the fear of crime experienced by so many citizens, have a 
significant impact on the sustainability of towns and cities. 
These factors all add to the complexity of developing crime-
prevention initiatives that suit the diverse needs of poor and 
more affluent communities. 

The South African interpretation of CPTED 
acknowledges inequalities stemming from the country’s 
past. It focuses on measures that contribute to the general 
transformation of society through changes to urban form 
and the built environment. As such, it is a holistic form of 
CPTED that complements initiatives aimed at improving 
the sustainability of South Africa’s cities. 

Relatively high levels of crime 
as well as the fear of crime 

have a significant impact on the 
sustainability of towns and cities.

In order for CPTED to also make a difference in 
communities that are not well resourced, a people-driven 
process was developed that relies on the participation of 
community members, municipal officials, councillors and 
police officers in the process of identifying environment-
related crime problems and developing appropriate responses. 
It involves a workshopping process that commences with 
a community-based crime-mapping exercise that requires 
participants to draw a map of the area where they live and 
to indicate specific places where they feel threatened. That 
information is then transferred onto large-scale maps of the 
neighbourhood where each participant’s house is plotted 
together with the dangerous places they have identified.

The participants then visit the crime hot spots to discuss 
problems. This allows them to share different experiences 

In poorer South African communities, people have 
very little means to protect their possessions.

Workshop participants discuss the crime  
problems in their neighbourhood.
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based on age, gender, etc. Photos are taken of the problem 
areas to later assist in assessing the possible relationship 
between crime problems and the physical environment.

Information gathered during the field visit is documented 
and organised according to the crimes, victims, offenders 
and the characteristics of the place. The type of activity 
influenced by these characteristics and the spatial 
relationship between the environment and crime types are 
also assessed.

The South African interpretation of 
CPTED acknowledges inequalities 
stemming from the country’s past.

Problem places are prioritised and the three or four 
most critical areas are then selected and possible responses 
developed. These responses range from involving the 
community in cutting grass and cleaning up a dangerous 
open field, to lobbying the municipality to provide street 
lights, or demanding the closing of an illegal liquor outlet. 
The private sector can also get involved, for instance by 
supplying paint for the community to provide houses with 
numbers to assist people in finding the way, and improve 
response times for emergency vehicles.

The implementation of CPTED initiatives in South 
Africa not only reduces the opportunities for crime, but also 
provides a physical environment that supports economic 
activities and social interaction, thereby contributing to the 
creation of more sustainable human settlements.

CONTRIBUTING TO A SUSTAINABLE 
FUTURE
The experiences described above from both a developed 
and developing country suggest that there is a clear 
relationship between sustainability and crime, violence 

and the fear of crime. There is certainly a synergy 
between the holistic version of CPTED we discuss here 
and other initiatives aimed at creating sustainable living 
environments. It therefore stands to reason that planning, 
design and management initiatives aimed at reducing 
crime could contribute substantially to more sustainable 
communities. 

Planning, design and management 
initiatives aimed at reducing crime 

could contribute substantially to 
more sustainable communities.

When considering the sustainability of human 
settlements, much more consideration should be given 
to the devastating impact of crime and violence. Policy-
makers should consider CPTED models that incorporate 
sustainability and coherent planning methods for 
neighbourhoods. Therefore we are convinced CPTED 
practitioners can make a substantial contribution to a safer 
and more sustainable future. �

Gregory Saville is a criminologist and urban planner specialising 
in crime prevention through environmental design. He is adjunct 
professor in urban design at the University of Calgary and is a 
founder of the International CPTED Association. He currently runs 
AlterNation Consulting and can be contacted at his weekly blog 
www.safe-growth.blogspot.com

Tinus Kruger is a research architect at the Built Environment Unit 
of the Council for Scientific and Industrial Research (CSIR) in South 
Africa. He specialises in crime prevention through environmental 
design (CPTED), and is a director on the board of the International 
CPTED Association (ICA).

Crime Prevention Through Environmental Design (CPTED) 
is defined as a multi-disciplinary approach to deterring criminal 
behaviour through environmental design. The International CPTED 
Association (ICA) supports local organisations, practitioners 
and communities that utilise CPTED principles to create safer 
communities and environments.

International CPTED Association 
Box 13 Site 17 RR 2 
Strathmore, Alberta 
Canada T1P 1K5 
Tel:  +1 (403) 668 7085 

+27 12 841 2595 (CSIR Built Environment)
Email: dkruger@csir.co.za; office@cpted.net
Website: www.cpted.net
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Residents taking responsibility for the areas 
immediately surrounding their houses.
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By Mohan Peck, Senior Sustainable Development Officer, 
UN Department of Economic and Social Affairs, and  
Jose Monroy, Urban Planner.

A creative city is one where ideas are imagined, produced, 
exchanged and marketed. A creative city is not only 
capable of launching new cultural products in global 
markets, but it also can quickly adapt to changing 
competition and demand. The ability to successfully 
attract creative industries can have significant positive 
effects: in the urban economy this is evidenced through 
the attraction and concentration of high-level jobs and 
activities into ‘cultural clusters’. Positive effects are also 
seen in the quality of life of the communities in which 
they are located. In general, we can say that creative 
industries contribute to the enhanced cultural identity, 
image and prestige of a city. 

The growth of the cultural industries is a new trend in 
which tradition and market forces have merged to create a 
mixed economy in which culture, innovation and creativity 
are produced and consumed. The role of local governments 
in the past was mainly to facilitate access to cultural 
activities and services. Today, since cultural products are 
now marketed and culture has become an asset that can be 

capitalised, policy-makers must understand this potential to 
be a powerful force for urban regeneration. 

PROMOTING CREATIVE SPACES
The use of culture in urban planning strategies is closely linked 
to urban marketing and city branding. Some older industrial 
cities have established new high-profile cultural institutions 
in formerly run-down urban areas as a means of catalysing 
investment and attracting people. This has often involved new 
governance mechanisms such as public-private partnerships 
to manage the projects. Although examples are numerous, 
perhaps one of the best known is the Spanish city of Bilbao 
and the Bilbao Guggenheim museum (see box overleaf ).

Cultural producers may oppose 
being re-located in planned, 

purposely created zones.

However, despite their popularity, urban revitalisation 
strategies based on the construction of flagship cultural 
mega-projects have often met with mixed results. Although 
they have significantly improved the built environment 
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Fostering culture and 
creativity

The Guggenheim Museum in the redeveloped new urban heart of Bilbao. 
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and physical aspect of cities, cultural mega-projects have 
not always translated into the establishment of new urban 
economic structures. For this reason, many policy-makers 
are now considering a shift in urban planning strategies 
towards the creation of ‘cultural incubators’ (H Mommaas in 
Urban Studies 41:3). Cultural incubators attempt to bridge 
cultural consumption and cultural production. They are 
spaces meant to encourage the conception of new ideas. 

It is important to keep in mind that some of the most 
famous and successful creative districts were never planned. 
This was the case of Montmartre in Paris and SoHo in 
New York. They appeared spontaneously. As places ignored 
by planning, they started attracting informal groups of 
cultural producers who found appeal in the uniqueness of 
the neglected urban environment. Cultural producers may 
oppose being re-located in planned, purposely created zones 
where they are not in contact with other segments of society. 
Cultural producers are often attracted by the authenticity of 
marginalised areas, where they have space for spontaneity, 
mixing and diversity. 

MEASURES FOR CREATIVE CLUSTERS
However hard it may be for public policy to plan for creative 
districts directly, local government leaders can be proactive 
and take successful actions that encourage the creative field. 
These actions may include the following:

 Promoting a local culture that supports 
experimentation, failure and recovery. If risk-taking is 
not part of the DNA of the city, the promotion of creative 
industries might encounter significant obstacles, as cultural 
products are often volatile. City leaders should focus 
on education and information programmes in order to 
promote a risk-taking culture. 
Establishing policies that directly support local cultural 
producers at the street level. A key element here is the 

strong link between creative cultural production and the 
presence of affordable space to attract and retain talented 
creative producers. In some cases this might imply the use 
of non-market mechanisms. 
 Organising spaces and nurturing networks for the 
exchange of ideas and to foster innovation. Public policy 
can establish the conditions for the emergence of open and 
decentralised venues for cultural products. For example, 
local governments can promote policies to link arts and 
design schools with places of cultural consumption and 
presentation such as theatres, music halls and galleries.

The success of creative clusters strongly depends on the 
mix of spatial, professional and cultural qualities and their 
ability to attract cultural producers. As policy-makers, we 
can follow some overall guidelines for the conception and 
management of a creative cluster: 
  As a designer of public policy, consider what importance to 
give to leisure and cultural consumption in the conception 
of the creative cluster. Leisure and cultural consumption 
can range from simply being an autonomous add-on to 
being an important economic and social feature. 
 Clusters may vary in terms of the financial structure 
required to support them. This often involves different 
forms of public-private collaboration. Most projects may 
involve a strong financial participation by the public sector, 
at least for a temporary initial stage. The projects may 
then shift to a more independent or privatised existence, 
which can involve a wide range of coalitions with private 
enterprises and investors. 

The success of creative  
clusters strongly depends on  

the mix of spatial, professional  
and cultural qualities.

  Creative clusters can be identifiable spaces with a fixed 
identity. One example is the regeneration of Baltimore’s 
inner harbor, where commercial activity is the main driver 
featuring shopping centers and flagship entertainment 
centers such as the National Aquarium. Alternatively, 
creative clusters can be flexible sites, permanently adapting 
to transformations occurring in the broader culture. 
Amsterdam’s Westergasfabriek is a clear example of this. 
Located on a former harbour area, its regeneration was 
based on a creative scheme meant to foster as much 
cultural variety, change and openness as possible. Projects 
need to balance these two elements. 
  Clusters may also differ in terms of their developmental 
paths. Clusters designed according to top-down 
planning strategies contrast to clusters emerging from 
local communities of artists. Consumption-oriented 

BILBAO, SPAIN AND THE GUGGENHEIM 
MUSEUM
Historically, the City of Bilbao, Spain was dominated by heavy 
industries, such as steel, shipyards and machine engineering, 
and suffered from serious environmental degradation as a 
result. By the 1980s, much of the inner harbour was covered 
with derelict industrial buildings and brownfield sites. In 
response, the city devised a strategic plan for its revitalisation, 
centred on a large cultural investment. The most well-known 
redevelopment site in Bilbao is the landmark Guggenheim 
Museum, designed by the architect Frank Gehry. The museum 
opened in 1997, attracting over a million visitors in its first year, 
and immediately became a major tourist attraction. The cost of 
€144 million (US$190 million) for this risky but prestigious 
investment was covered entirely with public sector funding, 
shared by the provincial and regional governments. Bilbao’s 
recovery from industrial decline has by now become one of the 
best-known success stories in Europe. It is a good example of a 
city strategically using a cultural globalisation strategy and being 
transformed in the process. 
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clusters tend to follow the top-down strategy and are 
usually marked by the long-term involvement of local 
governments. Production-oriented clusters more frequently 
arise from community-based urban cultural interactions. 

Place, community and  
cultural economy are often  

vitally intertwined.

Clusters also vary in that some have no clear management 
structure, whereas others are run by a management 
team within the local government. It is up to each city 
to determine which is the best path to follow in local 
circumstances. 

In general, we can say that place, community and cultural 
economy are often vitally intertwined. It therefore becomes 
very difficult to plan for clusters from scratch. To be sure, 
clusters come in very different shapes and forms and local 
circumstances may dictate policies and priorities. Policy-
makers should work with the cultural community in place to 
establish a vision for the creative cluster and to articulate that 

vision with the local conditions. Learning and improvising are 
inherent features of creative cluster planning strategies. Fixed 
models for creative cluster planning do not seem to exist. 

The Creative Cities Network, launched by UNESCO in 
2004, was established to enhance the social, economic and 
creative potential of cities. The Network has seven thematic 
components in which cities may choose to participate 
according to their preference for a creative industry sector: 
Literature, Cinema, Music, Crafts and Folk Art, Design, 
Media Arts and Gastronomy. The Creative Cities Network 
has the aim to bring civil society, public and private partners 
together to collaborate in the development of creative 
industries. Cities join the network because they wish to: 

 Present their cultural assets globally;
  Make creativity an important element of local social and 
economic development;
 Share knowledge across cultural clusters globally;
 Strengthen local capacity and train local cultural agents in 
business skills;

  Foster innovation through the exchange of expertise and 
experience;
  Promote cultural products at national and international 
levels.�

Mohan Peck is a Senior Officer at the United Nations in New York, 
where he leads a work programme on sustainable cities. He has 
published numerous papers on emerging issues in sustainable 
development, related to urbanisation, climate change, food security, 
global risk assessment, energy and resources efficiency. He led the 
preparation of the Shanghai Manual – a guide to sustainable urban 
development in the 21st century.

Jose Monroy is a Mexican national and an urban planner by training. 
He holds a Double Masters Degree in Urban Policy by Sciences Po 
Paris and the London School of Economics. During his tenure with 
the Division for Sustainable Development of the United Nations, he 
participated in various international projects. Based in London, he 
spreads his professional efforts across Mexico, France, the UK and 
the US while pursuing his career in international development. 

The United Nations Department of Economic and Social Affairs 
(DESA) and its predecessors have helped countries around the world 
meet their economic, social and environmental challenges for more 
than 50 years. DESA’s mission – to promote development for all – 
reflects a fundamental concern for equity and equality in countries 
large and small, developed and developing.

Mohan Peck – Division for Sustainable Development, United Nations  
Tel: +1 (347) 601 9507 | Email: mohanpeck@live.com

Jose Monroy 
Tel: +44 7928 461179 | Email: jose.monroyt@gmail.com

Creative industries in Johannesburg, South Africa: The Creative 
South Africa initiative provides financial and technical support 
to creative producers in small enterprises. Launched by the City 
of Johannesburg and the national government, it has a three-
pronged strategy. It created the Johannesburg Art Bank, which 
aims to boost artists’ income through the creation of a market 
for their work. The city then put in place a Creative Industries 
Seed Fund aiming at developing the business skills of creative 
producers. Thirdly, the government has provided affordable office 
space and infrastructure. Today the city can point to three strong 
outcomes of this initiative. The Art City Project promotes tourism 
by marketing Johannesburg’s inner core as ‘the hub and cultural 
centre of Africa’s world class city’. The Newtown Cultural Precinct 
is a cluster of creative industries that is a main tourist attraction. 
Finally, a fashion design hub creates and markets high-end African 
designer clothing that is not mass produced. 

©
 w

w
w

.a
fri

ca
st

yl
ed

ai
ly

.c
om

Efforts by the City of Johannesburg to foster creative industries are 
providing financial and technical support to creative producers. 
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By Shaun McCarthy, Chair of the Commission for a 
Sustainable London 2012

London’s successful bid to be host city for the 2012 
Olympic and Paralympic Games promised ‘the most 
sustainable Games ever’. Cynics may say that a global 
event such as the Olympics is an inherently unsustainable 
thing to do; others believe it is a unique opportunity to 
push the sustainability agenda. Achievements to date are 
encouraging, however, and a sustainable legacy is possible 
given vision, leadership and commitment.

There is no such thing as a sustainable Olympic Games. 
Using substantial resources just to watch some sport cannot 
be defined as sustainable unless the Games can produce a 
net benefit to the environment and society. Thankfully we 
already have a great example of joined-up social, economic 
and environmental sustainability in the National Sailing 
Academy in Weymouth. This will be the sailing venue for 
the London 2012 Games. An upgrade for the Games was 
finished in 2009 and the venue has been in use since.  

THE NATIONAL SAILING ACADEMY
The Sailing Academy is a brilliant venue, using the natural 
sweep of a bay surrounded by a world heritage Jurassic 
coastline as a perfect competition space and natural 
amphitheatre. From a sustainability point of view, it also 

has a great story to tell. According to CEO John Tweed, it 
started in 2003 with a couple of people with ‘a vision and no 
money’. The withdrawal of the Ministry of Defence (MOD) 
from Portland left this enchanting area of coastland with 
significant unemployment and economic problems long 
before the credit crunch hit. An area of contaminated land 
with some buildings, redundant fuel tanks and a slipway only 
suitable for hovercraft was acquired from the MOD by a new 
social enterprise to form the National Sailing Academy. A lot 
of hard work supported by investment by the local Regional 
Development Agency saw the birth of a new organisation. 

We already have a great  
example of sustainability in the 

National Sailing Academy.

The selection of the venue for the Olympics provided 
a further boost to the area and more investment by the 
Olympic Delivery Authority (ODA) to upgrade the facilities 
to Olympic standard. This involved additional hard standing 
for boats, facilities for disabled sailors and improved slipway 
conditions. The National Sailing Academy is the first 
project ever to be awarded the highest Civil Engineering 
Environmental Quality Assessment (CEEQUAL) award for 
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Sustainable Olympics – 
oxymoron or reality?

Weymouth and Portland National Sailing Academy.
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environmental excellence in civil engineering. The project 
had significant environmental challenges, such as the need to 
protect coral, habitats for sea horses and a rare microscopic 
worm that is unique to this particular bay. 

The venue is becoming a social and economic success story. 
Elite sailors sail in the same water as kids from local schools or 
families enjoying the local residents’ ‘sail for a fiver’ taster days, 
which gives the venue a very inclusive feeling. The arrival of 
the Olympics has attracted private developers to build a marina 
(also partly funded by the ODA) that will be used during the 
Games but will also attract boat owners and their money. As 
a result of this an excellent restaurant has been opened nearby 
with more leisure and shopping facilities to come. All this 
brings much needed employment to a deprived area. 

This is a worthy example of social, economic and 
environmental sustainability delivered by a combination of 
social entrepreneurs, public and private funding. But will the 
rest of the Games live up to these high expectations?

THE LONDON OLYMPIC PARK
The Olympic Board has committed to ‘setting new standards 
of sustainability’ for the Games and making the Olympic 
Park ‘a blueprint for sustainable living’ in legacy. Our 
political leaders are clearly committed to these ideals, but is 
there solid action behind the rhetoric?

Construction of the Olympic Park and permanent 
venues is complete; all venues were available for test events 
and Games-time fit out at least a year before the opening 
ceremony. The Olympic Delivery Authority set the most 
comprehensive and challenging environmental, social and 
economic sustainability objectives ever seen in the UK 
and, with two exceptions, all objectives were achieved 
or exceeded. This spectacular performance is changing 
the construction industry. The massive Crossrail project 
in London has adopted the same objectives and there is 

evidence that leading construction contractors are starting  
to compete around sustainability, not only in the UK. 

Leading construction  
contractors are starting to compete 

around sustainability.

Energy efficiency and sourcing are part of the plan to reduce 
the emissions. This includes a highly efficient power station to 
produce heat, cooling and electricity from the same engines. 
I am encouraging London to go further and develop gas from 
organic waste to supply the power station to deliver a zero 
carbon Olympic Park for the next 40 years or more. However, 
thanks to a sluggish waste industry and lack of pro-active work 
from the various public bodies in London, this is unlikely to 
happen until after the Games and may not happen at all.

CHALLENGES 
There are challenges ahead. Achieving zero waste to landfill 
during Games time will be tough, and disposing of all the 
temporary materials required for the games with minimal 
landfill impact will be even tougher. Energy conservation 
during the Games is a significant issue. There is no reliable 
historic data on energy consumption from previous Games, 
and it is disappointing that as of early 2012 there was still no 
comprehensive plan for energy conservation. 

London has poor air quality and the introduction of new 
EU regulations will highlight this issue: London 2012 must 
have exemplary controls over air quality. The plans to make 
London the ‘public transport Games’ are very impressive 
but there is much to be done around transport of officials 
and competitors. The impact on biodiversity at sensitive 
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The Olympic Park under construction in 2009.
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venues such as Greenwich Park will need to be managed very 
carefully, and the future development of the Olympic Park for 
species other than people will need to be thought through.

The magic of the Games can make a difference. Local 
authorities radically increased the number of people getting 
involved in their schemes for the long-term unemployed by 
using the Olympic magic to attract people. London 2012 
plans to recruit an army of 200,000 staff and volunteers, with 
even more being considered for the city operations team to 
ensure that visitors have a great experience when they come 
to the Games. This has the potential to change the city’s 
attitude and approach to volunteering and to deliver social 
change to one of the most deprived areas in Europe. 

The power of the Games can  
be used to change behaviour.

It is also possible to celebrate the diversity of a city where 
over 300 languages are spoken through the volunteering 
and catering. The real prize is in legacy. Can the Olympics 
act as a catalyst for the regeneration of East London and 
can the Olympic Park be the blueprint for sustainable living 
as promised by the politicians? Despite a slow start, the 
London Legacy Development Corporation is developing a 
comprehensive sustainability strategy and it will be welcome 
to see these plans put into action after the Games.

However, there are many organisations involved in legacy. 
The Olympic Park has the potential to be the best connected 
region for public transport in the UK; to have very low 
carbon utilities infrastructure and to be centred around the 
biggest new urban green space to be developed in Europe 
for the past 200 years. A sustainable legacy is possible but it 
requires vision, leadership and commitment.

In order to address the oxymoron of ‘sustainable Games’ 
it is necessary to ‘think outside the box’. The power of the 
Games can be used to change behaviour. If it is possible 
to use the Games to act as a catalyst for regeneration, the 
disturbance caused by many years of construction work will 
have been worthwhile. If this is possible, it can contribute to 
the development of a thriving city, like Barcelona. If not, we 
will have a party for a short while and be left with a lot  
of unused facilities, like Athens. �
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Shaun McCarthy is Chair of the Commission for a Sustainable 
London 2012, the independent sustainability watchdog for the 
London 2012 Olympics. In his role as Chair of the Commission, 
Shaun is setting Olympic precedent – never before has an 
Olympic Games had an independent body to monitor and advise 
on sustainability issues. He is responsible for advising senior 
politicians and informing the public about the sustainability 
credentials of the London Olympic Games and their legacy.

The Commission for a Sustainable London 2012 has the 
role of providing independent assurance and commentary on the 
sustainability of the Games and to assure a sustainable legacy. 
It will continue to scrutinise, challenge and report honestly 
about the preparation for the Games, the operation of the Games 
and the transition work for legacy through to 2013. The group of 
Commissioners give up their time to provide a unique blend of 
expertise and passion for sustainability. 

Commission for a Sustainable London 2012 
City Hall, The Queen’s Walk, London SE1 2AA, UK 
Tel: +44 (0)207 983 5832 | Email: info@cslondon.org
Website: www.cslondon.org

London 2012 Olympic Village from the air.
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