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Executive summary
The report ‘Going Green: How cities are leading the next economy’ provides
an up-to-date overview on the experiences of 90 cities around the world in the
transition to the green economy. The report consists of two parts. The first,
section A, is a global survey of city governments that was conducted by LSE
Cities, ICLEI and GGGI in the run-up to the Rio+20 conference and the 2012
Global Green Growth Forum in Copenhagen, in order to increase awareness
of the strengths and weaknesses of cities as key contributors to this global
green transformation. Its principal aim is to offer a fresh perspective on the
environmental challenges that cities face along with the opportunities, progress
and barriers to going green and fostering economic growth. The survey covers
key aspects of green policies and the green economy, smart city technology,
green policy assessment and urban governance.
The second part, section B, investigates in greater detail the experience of eight
case study cities in facilitating green growth. Given the importance of integrating
policies for delivering green growth, four cross-cutting policy programmes were
examined, including (1) land-use and transport; (2) eco-districts and buildings;
(3) waste, recycling and energy; and (4) electric mobility and renewable energy.
Two case study cities were selected for each theme, allowing for comparative
analysis, and exploration of how similar objectives are being pursued in different
contexts, with different policy tools, and using different types of public-private
partnership (PPPs).

SECTION A: Going Green City Survey
Section A provides results from an analysis of 90 cities that responded to the survey on the green
economy. The sample of respondents comprises a diverse set of cities from North and South
America, Europe, Asia and Africa. The cities also represent a range of population sizes and
are located in countries of varying income levels. The results highlight a number of common
experiences shared by most cities. However, it also identifies significant differences not only
in the type of challenges that cities face, but also the speed and ambition of different cities in
moving to the green economy. Below follow the survey’s main findings across three key areas:
•

Going green: city challenges, green aspirations and triggers, progress to date

•

Building the green economy: green economic objectives, opportunities and barriers,
technology

•

Governance and the green economy: strategy and stakeholders, government
co-ordination, skills and capacity

A1 Going Green
1. CITY CHALLENGES
Environmental problems are deeply intertwined with many of the most critical
challenges cities face today.
Road congestion, lack of affordable housing and urban sprawl are among the most important
challenges facing cities today. The majority of cities also identify air pollution, severe storms
and flooding, and solid waste management as key environmental challenges. Cities in middleand low-income countries face a wider set of challenges, including water shortages, sewage
treatment, over-crowding, informal land development, lack of infrastructure and insufficient
public services.
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2. GREEN ASPIRATIONS AND TRIGGERS
All cities in the survey aspire to be green, and green policies have become
increasingly important since the Rio Summit in 1992.
In the majority of cities, green objectives have been introduced since the Rio Summit in 1992.
A small group of leading cities have a longer history of prioritising green objectives, dating
back 40 years or more. Public opinion, a change in local political leadership and pressure from
stakeholders have been the most important triggers for going green. In middle- and low-income
countries, public opinion and pressure from national governments/international organisations
have been particularly important.
3. PROGRESS TO DATE
Substantial progress has been made in achieving green objectives related to
recycling, green space and water pollution. Resource efficiency and energy
security are more challenging.
Cities in high-income countries report more success in achieving green outcomes, and tend to
make greater use of environmental indicators to measure progress. For example, greenhouse gas
emissions are measured by 23 out of 25 European cities, 21 out of 26 North American cities, but
only 11 of the 21 Asian cities in the survey. Cities that define themselves as ‘green’ report more
success than others in addressing energy security. City governments highlight a range of tools
for delivering green policy, including planning, raising public awareness, regulation and public
funding. Taxation is regarded as an important tool by most Asian cities.

A2 Building the green economy
4. GREEN ECONOMIC OBJECTIVES
Overall, 93% of city governments expect their green policies to have a positive
economic impact. But only 24% have a co-ordinated strategy for ‘green growth’.
The three top aspirations of cities are economic development, transport improvements and
responding to climate change. For most cities, green economic development is a key part of their
overall political agenda, with 65% of cities describing economic growth as a primary goal of their
green policies. The majority of cities expect economic impacts from green policies to include
growth, job creation, inward investment, innovation, entrepreneurship and attracting skilled
workers. However, only 22% of cities are aware of any economic impact assessment of their green
policies.
5. OPPORTUNITIES AND BARRIERS
Urban transport, buildings and energy are key sectors for green economic
growth, while the main barriers are lack of public funding and insufficient support
from national government.
In the building sector, cities see growth potential from both new green buildings and from
retrofitting existing buildings. In the energy sector, renewable energy production and distribution
networks have potential for growth. Cities in middle- and low-income countries face a
wider range of barriers, including lack of support from the general public and other levels of
government. Lack of local skills and barriers to accessing international bilateral and multilateral
funds are also frequently identified by these cities.
6. TECHNOLOGY
Overall, 74% of cities are willing to invest in new green technology to spur
change, but almost two thirds of these cities are constrained by budgets.
New technologies are used or planned for use in the green transport, energy generation and
distribution, green buildings, water and waste management sectors. In the transport sector, wellused new technologies include low-emission vehicles, integrated multi-modal transport systems,
intelligent traffic management and electric vehicles. Building and energy technologies are also
well used, but information and communications technologies (ICT) are generally regarded as
‘enabling tools’ rather than core components of cities’ green agendas. The majority of Asian cities
regard smart waste and water management systems as important.
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A3 Governance and the green economy
7. STRATEGY AND STAKEHOLDERS
Overall, 94% of cities have a green strategy, but only 7% of these are legally
binding.
Strategic plans are most commonly formulated through a strategic city development plan or
through sector-specific action plans. However, one in ten cities simply has ‘a general commitment
to sustainability’. The majority of cities also identify the general public, non-government
organisations (NGOs) and business or industry associations as important stakeholders. Cities in
middle- and low-income countries place a greater importance on a wider range of stakeholders,
notably international agencies, national government agencies, state or regional government as
well as universities and other research institutions.
8. GOVERNMENT CO-ORDINATION
According to 51% of cities, national policy frameworks fall short of providing full
support to the city’s green agenda – particularly in North America and Europe. In
55% of cases, the municipal department of economics is not heavily involved in
green strategy development.
Policy frameworks are most supportive of the city’s green agenda at state level, less supportive
at national level and least supportive at supranational level. Energy generation and energy
efficiency are the policy areas most often supported by higher level policy frameworks, as well
as a range of climate change, transport and air pollution policies. However, a number of other
cities report that national and state governments undermine the city’s green transport and
energy objectives. Most municipal governments involve departments of environment, planning
and transport in developing their overall green strategy. In contrast, departments of finance,
economic development and technology are rarely involved.
9. SKILLS AND CAPACITY
While city governments have many of the capabilities for delivering the green
economy, skills in innovation-based economic development could be improved –
particularly for cities in middle- and low-income countries.
Over 80% of cities view their capabilities as ‘good’ or ‘excellent’ in urban planning or policy
and a further 74% in legislative drafting. In contrast, 42% of cities regard their capabilities
in innovation-based economic development as ‘very limited’ to ‘moderate’. Monitoring and
enforcement of policies is also an area where capabilities could be strengthened.

SECTION B: Green Growth Case Studies
Section B provides results from analysing eight case study cities in more detail: Copenhagen
and Hong Kong (land-use and transport), Stockholm and Portland, Oregon (eco-districts and
buildings), Belo Horizonte and Durban (waste, recycling and energy), and Berlin and London
(electric mobility and renewable energy). The cities, representing a range of population sizes,
geographic regions and income levels, are recognised as innovators in green growth policy
programmes and many are first movers in their field. The analysis draws a number of common
lessons from the case studies as well as highlighting different approaches and policy tools used
for achieving similar aims. Below follow the main lessons across four key areas that emerged
from the case studies:
•

Leadership: city leadership, national frameworks, first mover advantage

•

Finance: public funding, public-private financing, international funds

•

Regulation and planning: compact city planning, regulation and standards

•

Partnership building: city management, community innovation, national competitions,
research partners
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B1 Leadership
1. CITY LEADERSHIP
City leadership is essential for implementing green growth strategies.
Across all case study cities and policy programmes, leadership at the city level is essential
for delivering change on the ground. To strengthen land-use and transport integration, city
governments in Hong Kong and Copenhagen make use of density, land-use and parking
regulation. Electric mobility programmes in London and Berlin have relied on city governments
taking the lead in applying for national funding. Eco-districts in Stockholm and Portland have
been created due to the vision and strategic direction of the mayor. While waste programmes in
Belo Horizonte and Durban would not have been possible without strong commitments from city
governments.
2. NATIONAL FRAMEWORKS
National level support and policy frameworks are essential.
Whether long-term and large scale developments related to land-use and transport or ecodistricts, or whether implementing relatively rapid projects such as electric mobility charging
infrastructure and waste-to-energy plants over a few years, the policy programmes examined
have relied to a significant degree on leadership, policy frameworks and funding provided by
national governments. While ambitious policy targets send important signals, they also need to
be realistic, and this often requires the support of national and state governments.
3. FIRST MOVER ADVANTAGE
First mover green cities can increase reputation, brand and export opportunities.
The majority of case study cities have identified important advantages of being a first mover
with their policy programme. Green growth strategies differ significantly across cities but a
clear strategic priority and drive in each case has been essential for these pioneering cities.
The benefits of a modern, green brand include attracting inward investment for innovation
and delivery, as well as opportunities to export technologies and services developed locally to
overseas markets. Some of the case study cities have dedicated export agencies for their green
innovations.

B2 Finance
4. PUBLIC SPENDING
Substantial financial resources are needed for a green economy transition at city
level but there are significant direct and indirect returns.
The scale of public funding necessary for many green growth programmes should not be
underestimated. However, with the right financing mechanisms and strong partnerships,
experience from the case studies shows that major shifts in technology and infrastructure can be
achieved at low cost as long as upfront capital is available. For example, a comprehensive public
transport network requires significant public investment or land value capture but can lead to
high-value land development. When the wider economic benefits of a strong, clean tech brand
and improved quality of life in the city are considered, then the economic returns are potentially
great indeed.
5. PUBLIC PRIVATE FINANCING
Major public investments should be combined with private financing where
appropriate to ensure private sector buy-in and to accelerate the green
growth transition.
The roll-out of electric mobility in Berlin and London depends entirely on co-financing
arrangements and joint commitments from the public and private sectors. Stockholm was able
to leverage 85% of the investment from the private sector for one of their eco-districts, while
new innovation projects on smart grids and information technology are benefiting from 50:50
matched public and private finance for research.
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6. INTERNATIONAL FUNDS
Funds from the international community are often essential for cities to make low
carbon projects financially viable in developing countries.
International funding, whether through grant aid or access to carbon markets such as the UN’s
Clean Development Mechanism, are essential for ensuring that the waste-to-energy projects in
Belo Horizonte and Durban provide an investment return. Electricity generation from the grid is
often lower cost than energy from landfill gas extraction unless the carbon price is included. At
the same time, accessing CDM credits is heavily bureaucratic and requires upfront funding for
registration and set-up costs. Consequently, seed funding is essential and for many developing
country cities this needs to be raised nationally or from other international sources.

B3 Regulation and planning
7. COMPACT CITY PLANNING
Effective spatial planning promoting compact city development is a fundamental
support system for green growth.
Importantly, the political powers for spatial planning generally reside with the city government.
In all case study cities and across a diverse set of policy areas, green growth solutions have
directly or indirectly benefited from compact urban form. Particularly in the cases for integrating
land-use and transport in Copenhagen and Hong Kong and for implementing eco-districts
in Stockholm and Portland, plan-led urban development supporting density, mixed use and
public transport accessibility has been essential. Even the electric mobility strategies in Berlin
and London are indirectly profiting from density thresholds allowing for more cost-effective
implementation of charging infrastructure.
8. REGULATION AND STANDARDS
Strong regulatory frameworks at national and city level create new markets for
innovation, deployment and export.
Increasing the uptake of electric mobility offerings in cities such as Berlin and London relies on
the standards set for charging and battery equipment. Similarly, energy efficiency standards for
buildings set by the national government in Sweden have been backed up with highly stretching
standards for Stockholm’s eco-districts and other city-designated land. These standards are
now driving research partnerships and innovation that will put companies at the cutting edge
of building technology and design, leading to export opportunities. Similarly, integrating
transport infrastructure with urban development in Copenhagen and Hong Kong is based on
a comprehensive range of regulatory instruments to guide land-use decisions in a strategic
direction.

B4 Partnership building
9. CITY MANAGEMENT
City governments play the central role in establishing and supporting public
private partnerships.
In all the case studies, city government was the central actor driving policy programmes and
public private partnerships. The waste policy programmes of Durban and Belo Horizonte
are coordinated and managed by city departments. In Portland, the mayor set up a central
institute specifically to build partnerships for innovative eco-districts. In Stockholm, the city
has been central to developing multiple partnerships around strategy, finance, innovation and
communication, each designed to find new solutions for developing eco-districts. While in Berlin
and London, the city governments have brought together the large range of actors needed to
make electric mobility succeed economically and environmentally.
10. COMMUNITY INNOVATION
Local residents and workers are essential actors in the green innovation process.
In Berlin and London, electric mobility programmes rely on citizens exploring new technological
opportunities and feeding back on usability, comfort and general acceptability. Compact city
transport strategies in Copenhagen rely on citizens to take part in the city’s dominant cycle
culture. While in Portland, the success of their eco-district pilots relies heavily on the buy-in
and creative ideas of the local community itself. Consensus building is a major challenge and if
ignored, can lead to the delay or failure of projects. In Durban, information has been provided to
local residents to explain the health benefits of extracting methane from old landfill sites.
8 Executive Summary

11. NATIONAL COMPETITIONS
Competitive bidding of cities for national funding is important for fostering local
partnerships.
In Germany and the UK, the national bidding process for establishing electric mobility
programmes in cities and regions has established effective collaboration between public, private
and third party stakeholders even at the bidding stage. Competitions not only foster partnerships
but provide backing for new innovations that might otherwise face too many financial and
administrative barriers to succeed.
12. RESEARCH PARTNERS
Universities and local research institutes are key partners in successful green
growth policy programmes.
In most case study cities, local research institutes have been central or key actors in city
partnerships, often alongside researchers from the private sector. Durban’s waste-to-energy
programme was kick-started by the World Bank through a local university which also went on
to develop technological solutions for the plants. Berlin has established itself as an international
innovation centre for electric mobility, which cuts across universities, research centres and a large
group of private sector players. While in Portland, a local university is at the centre of one of their
eco-district pilots.
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Introduction
This report ‘Going Green: How cities are leading the next economy’ provides
an up-to-date overview of the experiences of cities around the world in the
transition to the green economy. The report consists of two parts.
Section A is a global survey of city governments, conducted by LSE Cities,
ICLEI and GGGI in the run-up to the Rio+20 Conference and the 2012 Global
Green Growth Forum in Copenhagen; and carried out to increase awareness
of the strengths and weaknesses of cities as key contributors to this global
green transformation. Its principal aim is to offer a fresh perspective on the
environmental challenges that cities face, along with the opportunities, progress
and barriers to going green and fostering economic growth. In particular, the
survey investigates the degree to which ‘green’ or environmental policies have
been adopted by cities and the extent to which cities are engaging with ‘green
economy’ policies that aim to simultaneously strengthen environmental and
economic performance.
Section B looks in greater detail at the experiences of eight case study cities in
their drive to promote green growth. The cities selected are: Copenhagen, Hong
Kong, Stockholm, Portland, Belo Horizonte, Durban, Berlin and London. Given
the importance of integrating policies to deliver green growth, four cross-cutting
policy programmes are examined: (1) land-use and transport, (2) eco-districts
and buildings; (3) waste, recycling and energy; and (4) electric mobility and
renewable energy. Two case study cities are selected for each theme, allowing
comparative analysis and exploration of how similar objectives are being pursued
in different contexts, with different policy tools, and using different types of
public-private partnership (PPPs).
This report builds on the extensive knowledge of city-led transformation
generated by the Urban Age programme, an investigation into the future of
cities organised by the London School of Economics and Political Science with
Deutsche Bank’s Alfred Herrhausen Society. It has also been prepared under
the guidance of the Economics of Green Cities programme chaired by Lord
Stern. This initiative is a global collaborative programme led by LSE Cities and
the Grantham Research Institute for Climate Change and the Environment.
Research support for this report was provided by The Climate Centre (TCC).
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Cities and the green economy
The United Nations General Assembly has referred to the green economy as a concept that
“focuses primarily on the intersection between environment and economy” and on the
“opportunities to advance economic and environmental goals simultaneously”.1 Cities will
have a leading role to play if this concept is to emerge as a paradigm for the next economy. Less
than 2% of the earth’s surface is occupied by urban areas, but this land accommodates half the
world’s 7bn population and accounts for 70% of the world’s GDP. Cities are natural units for
driving innovative policy solutions in order to achieve sustainable growth. They combine a mix
of specialisation and diversity, derived from a concentration of people and economic activity
that generates a fertile environment for innovation in ideas, technologies and processes. Cities
produce and distribute the resources that provide better livelihoods for urban and rural residents
alike.
The green economy also requires cities to play a leading role in shaping urban form and new
infrastructure platforms, in order to fully unlock the potential for a more prosperous, equitable
and greener global future. Cities have a degree of self-governance, and city policymakers are
often able to deliver integrated policy programmes that have a more direct impact on citizens.
Examples include energy efficient buildings, renewable energy, efficient distribution of clean
water and waste, green transport schemes, congestion charging and clean air zones. For these
reasons, cities may have greater potential for making a significant impact on sustainable growth
compared to higher tiers of government.2 Since the Rio Earth Summit in 1992, cities around the
world have made considerable progress toward developing sustainability programmes. Driven
partly by the adoption of Agenda 21 in 1992 and its emphasis on the local implementation of
sustainability programmes, cities have led the green transition in many sectors.3
But cities are also sites of wasteful economies that urgently need to invest in a transition towards
green growth. For example, as centres of energy demand and industrial production, urban areas
are responsible for up to 80% of anthropogenic greenhouse gas emissions. This not only has
consequences for the environment, but also creates negative impacts on sustainable economic
growth.4 Furthermore, in the short term, poor resource efficiency can increase economic
and social costs substantially, while environmental problems such as air pollution can act as
externalities that affect population health and labour productivity.
Implementing environmental strategies can pay economic dividends. It can drive efficiency and
allow cities to reduce waste and cut costs. Cities offer a unique environment in which to innovate,
develop and scale-up new ideas and processes. These promote the growth of clusters of expertise
in knowledge-intensive green production sectors. Cities have already become laboratories for
the green economy, where learning and experience induce further innovation and falling costs
in new technologies. Integrated recycling networks, methane capture and combined heat and
power have relied on ready access to new technologies and skilled engineers and installation
experts, all of which are easier to access in a compact urban environment. Scale economy
benefits of urbanization mean that cities can capitalize on ‘green’ investments, such as integrated
public transit, sewers and water systems, congestion pricing, smart grids, smart buildings and
decentralized energy networks.5 Urban regions already produce ten times more renewable
technology patents than rural regions.6
With supportive policy, innovative businesses can avail themselves of new and growing
opportunities in low-carbon investment, estimated to be worth US$500bn a year7 and rising,
with renewable energy investments totalling US$211bn.8 A broad range of successful cities
will increasingly specialize in higher-end business services, including activities such as
environmental consulting and green finance. Clearly, opportunities will vary from city to city
according to income levels, policy frameworks, industry composition and available options for
the low-carbon transition. How cities develop is part of the environmental problem, but it can
also be part of the solution. All cities have opportunities to guide urban planning and prevent the
expansion and lock-in of high-carbon and resource intensive infrastructure. Fast growing cities
are today planning and committing to long-lived urban structures, which affords either unique
opportunities or unforeseeable risks, while old established cities will need to think about how to
replace and retrofit existing infrastructure.
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From a policy perspective, therefore, this is not only about the construction of infrastructure
for roads, buses and railways; it is also about pricing and management, regulations applying
to the location of homes, the use of cars and the design of cities. It concerns the structure of
workplaces and practices affecting conventions for physical attendance. Many or most of these
involve networks in some shape or form, in which the decisions of an individual on where to
live, how to move, how to interact and how to commute have powerful effects on others. Policies
need to be well designed, where possible using non-discriminatory market instruments to
avoid inefficiencies and prevent rent-capture by wasteful vested interests. Cities are complex
heterogeneous entities which share some common properties. There is no one size fits all
solution, but all cities have scope to improve efficiency, make greater use of renewable resources
and improve the environment for innovation, with significant economic as well as environmental
returns. The investments and strategic decisions made over the next few years will determine
where the winners and losers will be in responding to the challenge of a sustainable future.

Methodology
Below is an introduction to the overall research methodology used for this report. As these
methods differed significantly for sections A and B, the overview is divided into two parts.
Methodology for Section A: city survey
The city survey was conducted in two phases. The first phase ran from January to June 2012, for
which a general overview of key patterns was presented in the Rio+20 edition of this report. A
second, more in-depth phase ran until September 2012. Of about 320 cities that were approached
by the research team and ICLEI, a total of 107 cities participated in this survey. The survey
covered a broad range of topics associated with the green economy and included 40 questions
with sections on:
•

green policies

•     green economy
•    smart city technology
•

green policy assessment

•

roles, actors and governance.

The survey was targeted at elected representatives, city government officials or local experts.
It was conducted as an online survey available in English, Chinese and Spanish. Of all cities
that responded to the survey, 17 were excluded due to a high number of missing answers. This
resulted in a working sample of 90 cities.
The sample comprises a diverse set of cities located across different geographic regions, and
includes cities of various population sizes positioned across a range of economic and political
contexts. In most cases survey participants are officials working within local governments. Other
respondents work outside municipal government as advisors or consultants. Responses generally
reflect individuals’ views of their city, and in interpreting the results it is important to bear in
mind that responses may not be representative of general public perceptions, nor may they
provide an accurate reflection of urban conditions or cities’ policy experiences.
It is also likely that the sample is partially self-selected. It can be expected that cities considering
themselves as ‘green cities’ or en route to being green are more interested in participating in
this survey. Most cities are also ICLEI member cities and therefore have expressed a particular
interest in global collaboration for environmental sustainability.
In addition to introducing the headline results of the most relevant survey questions, this report
includes a more detailed analysis examining the associations between responses and (a) the level
of income of the country in which a city is located, (b) the geographic region in which a city is
located, and (c) the population size of the city.
The level of each country’s income follows the classification developed by the World Bank,
which differentiates between low, middle and high-income countries. It should be noted that the
income level refers to the country within which each city is located, rather than the income of
12 Introduction

Figure A Cities participating in the survey
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the city itself which was not available for a comparative analysis. The survey sample consists of
57 cities from high-income countries, 32 cities from middle-income countries and one city from a
low-income country (Kampala, Uganda). With only one city in a low-income country, the results
distinguish between only two groups: those cities located in ‘high-income countries’ and those in
‘middle- and low-income countries’.
Geographic region refers to the continent in which the city is located. The survey sample consists
of 26 in North America, 25 in Europe, 21 cities in Asia, nine in Central and South America, six
in Africa and three in Oceania. It should be noted that cities in North America (particularly
those in the United States) and Europe are over-represented, given their share of the world’s
population. The group of Asian cities is particularly heterogeneous and includes cities as diverse
as Ahmedabad, Tokyo and Hong Kong.
Cities have also been grouped by size into cities with populations below/above 1 million people.
Within the sample, 53 cities have a population of less than 1 million people and 37 have more than
1 million inhabitants.
Group-wise analysis has been undertaken using Chi-squared tests. Tables in the text summarise
general trends (associations) that were found to be significant at the 5% level. There are a number
of questions that use five-point rating scales that represent the degree to which respondents agree
with statements (“strongly agree”, “agree”, “neutral”, “disagree”, “strongly disagree”). For the
purposes of the analysis, five-point rating scales have been transformed into three-point scales,
resulting in two-by-three matrices for income and size classifications of cities and three-by-three
matrices for the geographic region. It should be noted that the two groupings of income level and
geographic region are also linked: cities in high-income countries can be found in North America
and Europe, while the majority of Asian cities belong to the middle- and low-income groups.
Therefore, the results of statistical tests should be viewed with care; they indicate trends to be
explored in future research rather than definitive results.
With regard to the reporting style, it should be noted that despite the small size of the sample,
results are reported using percentages to enable intuitive comparison of the overall findings.
In order to avoid distortions due to over-precision, percentages are rounded to the nearest 5%
where they relate to sample subsets of the group-wise analysis. For both extremely small and high
percentages, absolute counts are reported instead.
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Figure B Sample cities by region (left) and income level (right)
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The survey also included six shorter questionnaires focussing on more specific green economy
progress in the land use, transport, building, energy, waste and water sectors. Each sector –
specific survey inquired about the city’s:
•
•
•
•

strategic approach to greening the sector
success in achieving policy goals
specific policy tools used
economic impacts arising from the policy approach.

Fewer cities responded to this part of the survey and the sample size for each sectoral survey
ranged from 23 to 33 cities. Across all six surveys, the majority of responses represented cities
from high-income countries and cities with a population of less than 1 million people. Due to the
small sample size for this part of the survey, the results are reported using absolute counts rather
than percentages as in the rest of the report.
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Methodology for Section B: case study analysis
The case study section examines policy programmes in eight cities to investigate specific
challenges, opportunities and lessons in transitioning to the green economy. The scope of this
report was not sufficient to undertake a comprehensive economic cost benefit analysis of the
cities’ policy programmes. And the analysis is not intended to test whether the policy instruments
used are the most economically cost effective. Rather, the aim is to examine the effectiveness of
delivering the policy programme both in terms of impacts and in terms of the effectiveness of
the partnerships created. The case studies are organised around four integrated policy themes of
particular relevance for those city-level actors promoting green growth:
•
•
•
•

land-use and transport
eco-districts and buildings
waste, recycling and energy
electric mobility and renewable energy.

Each policy theme is intended to demonstrate the opportunities for accelerating progress toward
environmental and economic objectives by exploiting links between complementary sectors.
The individual case studies were selected on the basis that the policy programmes had achieved
notable success in meeting environmental, economic or social objectives, while also offering
important lessons on effective leadership, financing, policy instruments and partnership building.
Two case study cities were selected for each policy theme, allowing for comparative analysis and
exploration of how similar objectives are being pursued in different contexts, with different policy
tools and using different types of public-private partnership (PPPs). The selection was intended
to present a diversity of experiences with green economy policy, pursued in a range of cultural,
economic and geographic contexts.
Some case studies offer a new perspective on established best practice; for instance, comparing
Copenhagen and Hong Kong’s well-studied approach to land-use and transport planning. Others
present research findings in cases where existing studies are more limited and knowledge is still
emerging; for instance, Berlin and London’s policy approach to electric mobility and renewable
energy.
Information and data for all case studies relied on a mixed method, combining structured
interviews, desktop analysis of policy documents and an extensive review of academic and
municipal literature covering both the broader policy themes and specific policy programmes.
The research process combined analysis of qualitative perspectives, gained through interviews
with local experts, and quantitative time-series data which was obtained through city
governments and earlier work conducted by LSE Cities.
Across the case studies, research focussed on how partnerships between public and private sector
actors are working together in cities to pursue green growth. Over 28 interviews were conducted
with a mix of public-sector policy-makers and representatives from private-sector businesses
involved in each of the policy programmes (a complete list of all interviewees is included on page
110 of this report). The interviews were designed to reveal differing perspectives and attitudes on
the challenges and opportunities of establishing a policy environment conducive to green growth.
A further important element of the research methodology involved spatial analysis of
urban areas. Combining spatially-defined demographic data with information on transport
infrastructure and land-use patterns was particularly important for the land-use and transport
case studies.
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LSE Cities, ICLEI and GGGI
‘Going Green: How cities are leading the next economy’ is a research project conducted by LSE
Cities at the London School of Economics and Political Science and supported by ICLEI (Local
Governments for Sustainability) and the Global Green Growth Institute.
LSE Cities is an international centre that carries out research, education and outreach activities in
London and abroad. Its mission is to study how people and cities interact in a rapidly urbanising
world, focussing on how the design of cities impacts on society, culture and the environment.
The involvement of LSE Cities follows the centre’s contribution to the United Nations
Environment Programme’s Green Economy Report and the coordination of the report chapters
on cities and buildings.9 The Going Green report extends this work through more detailed
analysis of current local government policies and attitudes towards the green economy, as well as
the latest experiences with delivering green growth related to specific sectors. Research support
for this project was provided by The Climate Centre (TCC).
This report also contributes to the Programme on the Economics of Green Cities chaired by Lord
Stern, a global collaborative programme led by LSE Cities and the Grantham Research Institute
for Climate Change and the Environment. The Programme is examining the risk-adjusted costs
and benefits of early-action green policy frameworks on the sustainable economic growth of
cities in different parts of the world. The findings of this report will also inform preparations
for the LSE Cities’ annual Urban Age Conference, The Electric City, to be held in London in
December 2012.
ICLEI – Local governments for sustainability is the world’s leading association of 12 mega-cities,
100 super-cities and urban regions, 450 large cities as well as 450 small and medium-sized
cities and towns dedicated to sustainable development. ICLEI has developed stable, long-term
programs to support local-level sustainability and continue to develop innovative new programs
to respond to issues of international concern.
ICLEI was founded in 1990 as the ‘International Council for Local Environmental Initiatives’.
The Council was established when more than 200 local governments from 43 countries convened
at the inaugural conference, the World Congress of Local Governments for a Sustainable Future,
at the United Nations in New York. ICLEI was strongly involved in the Rio+20 preparatory
processes, acting as the Local Authority Major Group co-organizing partner, bringing local
leaders together before and at the conference.
As happened at the Earth Summit 1992 with Agenda 21 and ICLEI’s proposal for a Local Agenda
21, ICLEI seeks to translate the international agenda on the Green Economy to the local urban
level with a Green Urban Economy agenda. ICLEI has already organized and collaborated on a
number of events and publications to further this aim and in support of meeting its strategic goal
on the Green Urban Economy.
The Global Green Growth Institute (GGGI) was founded on the belief that economic growth and
environmental sustainability are not merely compatible objectives; their integration is essential
for the future of humankind. GGGI was set up as a non-profit organisation under Korean law in
June 2010, and is currently in the process of converting to an intergovernmental organisation.
The organisation is dedicated to helping government and industry pioneer and diffuse a new
model of economic growth, known as ‘green growth’, that simultaneously targets key aspects of
economic and environmental performance. These include poverty reduction, job creation and
social inclusion, as well as mitigation and adaptation to climate change, biodiversity loss and
energy and water security.

16 Introduction

Recycling collection
in Belo Horizonte
Belo Horizonte operates
a door-to-door collection
for paper, metal, glass and
plastic, which is picked up
by the city’s waste collection
trucks once a week and
delivered to waste picker-led
cooperatives for sorting and
processing. This partnership
between city government
and the informal sector
has benefited more than
600 waste-pickers while
increasing recycling rates.
Door-to-door collection
currently covers about
354,000 (14%) of the city’s
2.5m inhabitants.
Photo credit: Superintendência de
Limpeza Urbana

A GOING GREEN: CITY SURVEY
The global survey reports on the experiences of almost 100 city
governments in order to increase awareness of the strengths
and weaknesses of cities as key contributors to the green
economic transformation. The results offer a fresh perspective
on the environmental challenges that cities face along with the
opportunities, progress and barriers to going green and fostering
economic growth.
The results reveal insights on cities’ motivations for adopting green
policies, their progress in integrating economic and environmental
objectives and their experiences with coordinating governance
and involving stakeholders in green policy making. The findings
show a range of challenges and aspirations shared across the
world, while also identifying important distinctions in city
governments’ experiences associated with diverse economic and
geographic contexts. The global survey contributes to an improved
understanding of current progress toward city-led green growth.
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A1 Going Green
Since the Rio Earth Summit in 1992, interest in green policies has increased
considerably in cities around the world. Twenty years on from the Summit, we
examine the broad challenges that cities still face today, their green aspirations
for the future and the success or otherwise of policy responses that cities have
already implemented.
A1.1 Challenges for cities
Cities’ responses to listing the ‘three most significant general challenges’ show that the type
of challenges they face varies widely. Challenges in the transport sector are mentioned most
frequently, followed by pressures of rapid urban population growth, employment, governance
challenges, and limited financial resources.

Diagram A1.1 Top challenges
What are the three most significant general challenges facing your city today?

Transport

Jobs

Population
Growth

Housing

Finance

Transport

Jobs

Population Growth

Housing

Finance

Increase in private
vehicles

Creating jobs

Demands of rapid
growth

Affordable
housing

Financial Budget
limitations

Accommodating
an increasing
population

Homelessness

Maintaining the
revenue and tax
base

Long-term
unemployment

Incomplete public
transport network

Local family
wage jobs

Congestion
Developing an integrated
transport system
Accessibility

Job retention
Quality job growth

Rapid urbanization
Demographic
challenges
The challenges of
a fast growing city

Urban mobility

Building social
housing
Slums
Building housing
with good
environmental
standards
Meeting the
housing needs of
all income levels

Financial
constraints due
to high debt
loading
Revenue
shortfalls
Financing
infrastructure
Taxes

Of the 90 cities analysed, 70% identify air pollution as a significant or very significant
environmental challenge for the city and its region (Figure A1.1). This is followed by severe
storms and flooding (68%), stormwater management (64%) and solid waste processing and
disposal (57%). The majority of cities also identify fly tipping of household waste, water pollution
and lack of green space as significant challenges.
Asked about a selection of broader urban development challenges, two thirds of cities highlight
road congestion and lack of affordable housing and 59% urban sprawl as the most pressing
challenges.
Cities in middle- and low-income countries face additional challenges to those surveyed in
high-income countries. With respect to environmental issues, water-related challenges, sewage
treatment, solid waste and soil erosion are all reported significantly more often by cities in
middle- and low-income countries (Table A.1.1a). Three in four cities surveyed in middle- and
low-income countries identify solid waste processing/disposal, sewage treatment/disposal and
dumped household waste as important challenges.
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Figure A1.1 Cities’ environmental challenges

How significant are the following green challenges for your city and its region?

Air pollution

46.7

Severe storms and flooding

44.3

Stormwater management

30.2

Solid waste processing
and disposal

30.3

Litter/dumped household waste

31.5

Water pollution

Ground contamination

Decline of natural
species/habitats

28.1

Energy shortages/scarcity

18.0

Clean drinking water

23.3

Heat waves

Water shortages/droughts
Loss of ecologically
productive land

14.6

Land/soil erosion

12.5

Sea level rise

Food shortages/access to food

11.5
4.5

Forest fires

4.5

14.9

4.5

0%

Very
Significant

9.1

19.1

12.5

21.3

7.9

13.8

Somewhat
Significant
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6.8

34.5
22.7

14.8

39.8

60%

13.6
17.0

80%

n/a

4.6
20.5

27.3

Not
Significant

4.5

23.6

31.8

40%

2.3
9.0

23.6

21.6

20%

5.6

26.1

20.7

25.0

13.5
21.8

13.6

18.0

19.3
10.2

24.4

21.8

25.0
6.7

21.3

20.0

32.6

15.9
20.2

16.9

18.4

6.7
20.2

16.9

25.8

18.0

7.8

16.7

17.8

11.5

3.4

22.2

23.6

16.9

24.1

23.6

23.6

13.3

19.1

13.5

35.6

19.1

6.9

19.1

30.0

10.1

4.4

12.6

31.5

23.3

Water shortages

17.8

21.3

20.0

15.6

9.0

32.2

22.5

7.9

16.9

31.1

20.2

2.3
5.8

18.0

24.7

24.1

20.0

14.0

15.7

20.0

18.0

Noise pollution

Timber, mineral and other
natural resource shortages

27.0

24.7

6.8

15.1

15.7

4.4 1

21.6

33.7

21.8

Sewage treatment and disposal

24.4

23.9

26.7

Lack/loss of green space

Light pollution

23.3

100%

Table A1.1a Environmental challenges faced by different types of cities
Income level
Population
Region

Environmental challenge

Challenge reported significantly more often by...

Stormwater management

Cities in Asia, cities in North America

Solid waste processing and disposal

Cities in middle and low income countries

Litter/dumped household waste

Cities in middle and low income countries

Water pollution

Cities in middle and low income countries

Lack/loss of green space

Cities in middle and low income countries

Sewage treatment and disposal

Cities in middle and low income countries

Ground contamination

Cities in middle and low income countries

Noise pollution

Cities in middle and low income countries, cities in Europe

Water shortages/droughts

Cities in middle and low income countries

Clean drinking water

Cities in middle and low income countries

Loss of ecologically productive land

Cities in middle and low income countries

Land/soil erosion

Cities in middle and low income countries

Food shortages/access to food

Cities in middle and low income countries,
cities with less than 1 million people

Environmental challenges also differ between geographic regions (Table A1.1a). Stormwater
management is more important to city authorities in Asia and North America than to those
in Europe. With regard to urban development challenges, overcrowding and informal land
development are more frequently reported by Asian cities. European cities more often report
social exclusion as a major challenge and noise pollution seems to be particularly acute in
Europe: 18 out of 25 European cities identify noise as an important challenge, while only three
North American cities regard noise as significant (Table A1.1a).

Table A1.1b Urban development challenges faced by different types of cities
Income level
Population
Region

Urban development challenge

Challenge reported significantly more often by...

Road congestion

Cities with more than 1 million people

Urban sprawl

Cities in middle and low income countries

Insufficient public services

Cities in middle and low income countries

Overcrowding

Cities in middle and low income countries, cities in Asia

Poor or lacking infrastructure

Cities in middle and low income countries

Informal land development

Cities in middle and low income countries

Social exclusion

Cities in Europe

A number of urban development challenges, including overcrowding, informal land
development, lack of infrastructure, insufficient public services and infectious diseases are
identified significantly more often by cities in middle- and low-income countries (Table A1.1b).
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The size of cities seems to be little associated with environmental challenges, although food
shortages tend to be more of a concern for smaller cities. In contrast, with respect to urban
development challenges, road congestion and informal land development are identified more
often by cities with over one million inhabitants.

A1.2 The green transition
All cities in the survey define themselves as ‘green’, ‘in transition’ or ‘aspiring to be green’ (Figure
A1.2). 80% define themselves as either ‘a green city’ or ‘in transition towards being a green city’.
Cities in high-income countries are more likely to define themselves as ‘green’ (Table A1.2), with
almost all cities in these countries (51 out of 57) perceiving themselves to be either ‘green’ or ‘in
transition’. In contrast, two in five cities in middle- and low-income countries have yet to start the
green transition.

Figure A1.2a Cities’ perceptions of being green

How would you define your city in relation to the green agenda?
Not a green city: 0

Aspiring to be a green city
but not yet in transition

20%
48%

A green city

In transition towards
being a green city

32%

Table A1.2a Perceptions of being green in different types of cities
Income level
Population
Region

Self perception

Self-perception reported significantly more often by…

A green city

Cities in high income countries, cities with less than 1 million people

Cities were asked to identify their three most prominent green characteristics and assets. In
response, green space, parks and natural landscapes were most frequently mentioned (105
times). This was followed by the quality of the city’s transport system (31 times), energy systems
(33 times) and water (20 times) and waste management systems (19 times).
Green objectives have become more widespread across cities in the last 20 years. All but two
cities surveyed regard green objectives as an important component of their political agendas.
Of the cities that could identify a specific time when green objectives became important to their
political agenda, 65% report this occurring at some point since the 1992 Rio Summit. For the
remaining 35%, green objectives emerged as a political priority before 1992. A small group of
leading cities (15%) have been developing green priorities for 40 years or more.
The growing importance of green objectives for cities seems to be more driven by social and
political changes than environmental tipping points. The majority of cities identify the most
important triggers for adopting green objectives as public opinion and awareness (66%), changes
in local political leadership (55%) and pressure from stakeholders (47%) (Figure A1.2b).
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Diagram A1.2 Greenest characteristics of cities
In your opinion what are the three greenest characteristics/assets of your city?
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Cities in middle- and low-income countries report a different set of triggers compared with cities
in high-income countries. Public opinion/awareness, specific non-environmental crisis events
and pressure from national/supranational government are all identified significantly more often
by cities in middle- and low-income countries (Table A1.2b).

Figure A1.2b Triggers prompting cities’ adoption of green objectives

How important were/are the following triggers in making green objectives an important part
of your city’s political agenda?

Public opinion/awareness

24.1

A change in local
political leadership

34.5

Pressure from stakeholders

14.0
6.0

0%

Very
important

29.9

30.6

20.2

Pressure from national/
supranational government

27.6

20.7

16.5

A specific environmental crisis

A particular crisis
(not related to the environment)

41.4

16.3

6.0

29.8

31.0

40%

Somewhat
important
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5.9

20.2

22.1
19.0

11.5
9.4

11.9

26.7

20%

3.4

37.6

17.9

4.6 2.3

20.9
38.1

60%

Not
important

80%

100%

Table A1.2b Triggers prompting adoption of green objectives in different types
of cities
Income level
Population
Region

Trigger

Trigger reported significantly more often by…

Public opinion/awareness

Cities in middle and low income countries

A change in local
political leadership

Cities in Asia, cities in North America

Pressure from national/
supranational government

Cities in middle and low income countries,
cities in Asia,

A particular crisis
(not related to the environment)

Cities in middle and low income countries

A1.3 Green policy – progress to date
In translating green aspirations into specific actions, city governments highlight various policy
tools. The majority of cities identify development planning (91%), communication/raising
awareness (88%), standards and regulations (84%) and public funding and subsidies (70%) as
important policy tools for their green agenda. While taxation is generally not viewed as important
across the overall sample, most Asian cities do regard it as an important green policy tool (13 out
of 17).
Progress in developing green urban policies varies across different sectors. More than half of
cities report that their policies are well-developed in the waste (67%), land-use (60%) and water
sectors (58%). Of the listed green sectors, food policy is the least developed, with only 21% of
cities regarding it as well-developed.
As Figure A1.3 shows, in terms of outcomes, cities report most success with increasing green
space (59%), increasing recycling/composting (58%) and reducing water pollution (52%). Cities
report least success in reducing resource consumption and increasing energy security; only one in
five cities reports success with achieving these outcomes.

Figure A1.3 Cities’ success in achieving green outcomes

To what extent have the following green policy objectives achieved successful outcomes in your city?

Increasing green space

18.8

Increasing
recycling/composting

27.9

Reducing water pollution

18.8

Increasing energy efficiency

Reducing greenhouse
gas emission

Reducing resource
consumption

7.0
2.4

0%

Very
Successful

16.3

11.6

34.9
38.4

20.0

10.5
12.8

41.2

20%

40%

Somewhat
Successful
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9.4
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11.6
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41.2

24.7
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4.7

3.5 2.3

10.5
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5.9

25.6
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Reducing air pollution
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18.8
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40.0
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Table A1.3 Success with achieving green policy outcomes in different types
of cities
Income level
Population
Region

Green policy outcome

Successful outcome reported significantly more often by…

Increasing recycling/
composting

Cities in high income countries,
cities with less than 1 million people

Reducing water pollution

Cities in high income countries

Increasing energy efficiency

Cities in high income countries

Cities in high-income countries tend to have more developed green policies across the transport,
land use, energy and buildings sector. There is no significant association between income level
and policy development in food and waste. Cities in high-income countries report significantly
more success in reducing water pollution, increasing energy efficiency and recycling/composting
(Table A1.3). Smaller cities (with fewer than one million inhabitants) report more frequent
success with increasing recycling/composting.
Cities rating themselves as ‘green’ report significantly more success in increasing energy security,
reducing greenhouse gas emissions, increasing recycling/composting, increasing energy
efficiency and, to a lesser degree, reducing resource consumption.
In assessing progress against green objectives, cities make use of a wide range of indicators;
the most frequently used environmental indicators include measures of local environmental
quality (air and water pollution, levels of green space), greenhouse gas emissions and energy
consumption indicators. Air pollution is measured on a regular basis in 70% of cities. Direct
economic assessment of green policies is, however, rare among cities in the survey, with only
20% of cities being aware of an economic study of municipal green policy.
Cities in high-income countries not only report more success in achieving green outcomes, but
also tend to make greater use of environmental indicators to measure progress. These cities
seem significantly more likely to monitor greenhouse gas emissions and energy consumption
than cities in middle and low-income countries. Only 40% of respondents from middle- and
low-income cities report measuring greenhouse gas emissions, while the great majority (85%) of
high-income cities use the indicator.
Furthermore, there is a significant regional variation in the use of greenhouse gas emission
measures. While this measure is used by 23 of 25 European cities and 21 of 26 North American
cities, it is only used by 11 of the 21 Asian cities in the survey. In contrast to ‘transition’ cities, 19
out of 29 ‘green’ cities report the frequent use of green goals as indicators to measure progress.
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Bicycle parking
at Amsterdam Central
Station
Over a quarter of
all trips in the city are
made by bicycle thanks
to an integrated policy
approach. Since the
mid-1970s Dutch city
governments have
reversed declines
in cycling by building
separated cycle lanes,
restricting car use
and promoting compact,
mixed-use urban
development.
Photo credit: Ocean/Corbis

A2 Building the green economy
Over the last decade, the twin goals of green economic growth and building a
green economy have become more common across countries and cities. This
section examines the way in which cities have integrated green economic
objectives into their policy agendas, as well as the process of green innovation
including the most promising sectors, the role of municipal governments and
financial barriers. We also examine the importance of new technologies and the
types of technologies most used in the transition to the green economy.
A2.1 Green economic objectives
Cities were asked to list their three main ‘general aspirations’. Economic growth and stability is
a frequently reported aspiration. For instance, many cities aspire to ‘create economic stability’,
‘develop the innovation economy’ and pursue ‘job creation’. Besides economic aspirations, cities
frequently identify aspirations related to transport and responding to climate change. These
aspirations address some of the key urban and environmental challenges identified by cities (see
previous section on ‘Green Challenges’).

Diagram A2.1 Top general aspirations

What are the three most significant general aspirations for your city today?
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decentralised
power supply

An overwhelming majority of cities (93%) expect their green policies to have a positive economic
impact. Four cities expect ‘zero’ economic impact, and two cities expect modest net costs from
their green policies.
Most cities report that green economic development is an important part of their overall political
agenda. Almost 70% of cities state that green economic development is either an ‘important’ or
‘very important’ part of their political agenda. Economic and environmental objectives are seen
to be closely interlinked. Overall, 65% of cities describe economic growth as a primary goal of
their green policies, while a further 31% regard growth as a secondary goal. Although green and
growth policies are regarded as closely linked, only one in four cities reports that they have a
coordinated strategy for ‘green growth’.

27 A Going Green: City Survey

Alongside economic growth, cities report a wide range of other economic objectives in relation
to their green policy agenda (Figure 2.1). The ones most frequently identified as ‘important’ or
‘very important’ include attracting investment (78%), increasing innovation (76%) and creating
jobs (72%). Other economic objectives cited by the majority of cities include economic resilience,
economic growth and reducing unemployment (all 69%).

Figure A2.1 Importance of economic priorities for cities’ green policy agendas

How important are the following economic priorities for your city in relation to its green policy agenda?

Attracting/stimulating
investment

46.7

Increasing innovation

31.1

44.9

Job creation

31.5

45.6

Economic resilience

Reducing unemployment
Entrepreneurship/
new SME creation

32.6

Attracting skilled workers

33.3

Economic efficiency
Increasing city revenue
Promoting eco-tourism

21.3

Productivity enhancement

20.2

0%

25.8

20%

Very
important

Somewhat
important

60%

5.6

13.5
14.6

31.5

40%

3.4

9.0

25.8
29.2

24.7

7.8

29.2

3.3
4.5

5.6

26.7

30.3

23.6

7.9

24.7

26.7

6.8

5.6

19.1

33.7

30.3

3.4

22.2

25.8

29.2

8.9

20.5

28.9

42.7

5.6

17.8

34.1

40.0

1.1

15.7

26.7

35.2

Economic growth (GDP)

18.9

4.5
11.2

19.1

4.5

80%

100%

Not
important

As Table A2.1 shows, cities in high-income countries report more frequently that increasing
innovation is an important economic priority in relation to their green policy agenda.

Table A2.1 Green economic priorities in different types of cities
Income level
Population
Region

Green economic priority

Green economic priority reported significantly more often by …

Increasing innovation

Cities in high income countries
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A2.2 Opportunities and barriers
Overall, 75% of cities regard green transport (e.g. public transport or electric vehicles) as a
‘significant’ or ‘very significant’ sector for the city’s economic growth (Figure A2.2). The majority
of cities also regard renewable energy, retrofitting existing buildings, new green buildings, energy
distribution and management and green goods and services as key sectors for the economy.
Cities in high-income countries place particular importance on green retrofitting of existing
buildings (Table A2.2).

Figure A2.2 Importance of green sectors for cities’ economic growth

How significant are the following sectors of the green economy for your city’s economic growth?

Green transport (e.g. public
transport, low emission vehicles)

46.6

Renewable energy

28.4

46.6

Green retrofitting
of existing buildings

25.0

43.2

New green buildings

20.7

Green goods and services

0%

27.3

37.9

16.1

Green finance

20.7

20%

Very
Significant

Somewhat
Significant

2.3
2.3

10.2
9.2

18.4

60%

8.0
3.4

29.9
32.2

40%

10.2

22.7

26.1

4.5

8.0

19.3

30.7

33.0

4.5 3.4

15.9

25.0

36.4

Energy distribution
and management
(e.g. smart grids, district heating)

17.0

2.3

2.2

80%

100%

Not
Significant

Table A2.2 Significance of green economy sectors for economic growth in
different types of cities
Income level
Population
Region

Green economic priority

Sector reported significantly more often by…

Green retrofitting of existing
buildings

Cities in high income countries

While most cities have strong aspirations for green growth, they also report various barriers to the
process. The most common barriers identified are insufficient public funding (55% of cities) and
insufficient support from national government (50% of cities).
Cities in middle- and low-income countries face more barriers to going greener. In particular,
lack of public support, lack of private support, and lack of skills in local government and the
local workforce are all identified more frequently as barriers by these cities. Barriers to accessing
international bilateral, multilateral funds and international private sector finance are important
for 60 to 70% of cities in middle- and low-income countries– significantly more important than
for high-income countries.
Inadequate local government skills, insufficient public support and lack of skills in the local
workforce are regarded as barriers by significantly more Asian cities than cities in North America
or Europe. Cities that define themselves as ‘green’ cite barriers such as lack of private sector
support, lack of skills in the local workforce or government and lack of public support significantly
less often than cities that are still in transition or aspiring to be green.
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A2.3 Technology for a green economy
Overall, 84% of cities place a high level of importance on the role of new technology for the
green economy. Furthermore, new technologies are reported to be important across a wide range
of green economy sectors, including green transport (80% of cities), energy generation and
distribution (80%), green buildings (78%), waste management (74%), water management (73%)
and government and administration (70%) (Figure A2.3a). Cities also regard new technology as
more important for these green sectors than other sectors in the economy including education,
health and public security. However, cities in middle- and low-income countries see more
opportunities for new technologies in many of these sectors, including public security, education
and land management and planning.

Figure A2.3a Importance of new technology across sectors

How important is the role of the new technologies in the following sectors of your city?

Green transport

54.0

26.4

54.7

25.6

Energy generation, distribution
and storage
Green building construction
and retrofitting

48.2

Waste management

Government and administration

Education
Health
Land management
and planning

31.8

Public security

30.6

0%

35.3

17.6

Very
important

Somewhat
important

2.3

33.7

28.2

40%

7.0

31.4

25.6

20%

4.7 2.4

23.3

31.4

39.5

4.7

20.0

27.9

34.9

1.2

20.9

27.1

41.9

2.32.3

20.0

26.7

45.9

1.12.3

15.1

29.4

47.7

Water management

16.1

36.5

60%

3.5
9.4

80%

5.9

100%

Not
important

Table A2.3 Importance of technology across sectors in different types of cities
Income level
Population
Region

Sector

Sector reported significantly more often by...

Water management

Cities in Asia

Education

Cities in middle and low income countries

Land management and planning

Cities in middle and low income countries, cities in Asia

Public security

Cities in middle and low income countries

Cities identify a number of specific technologies as relevant for their green economy strategies.
The technologies most commonly reported by cities as in use or intending to be used relate to
the transport sector and include intelligent traffic management (76%), low emission vehicles
(74%), integrated multi-modal transport systems (74%) and electric vehicles (70%). Building
and energy technologies are also well-used, while information and communications technology
(ICT) is generally regarded as less important for cities’ green agendas. Instead, ICT is regarded
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as an enabling tool rather than a core component of green city strategies. Overall, 59% of cities
describe the role of ICT as ‘enabling’ their green economy strategy, while only 31% say that ICT
plays a ‘core’ role.
Building-related technologies and integrated multi-modal transport systems are more important
for cities in high-income countries than those in middle- and low-income countries. A clear
majority of all cities in high-income countries (48 out of 57) regard integrated multi-modal
transport systems and electric vehicles as important to their green economy.
Almost all European cities (22 of 25) in the survey use or intend to use mobile apps for public
transport – a significantly higher number than in North America or Asia. Three in four Asian cities
regard both smart waste and water management systems as important – a significantly higher
proportion than in North America.
Cities see a strong role for municipal governments in driving green innovation. 81% of cities
agree that government should ‘lead by example’ and introduce innovations within their own
operations. 66% of cities also agree that municipal governments should play a more active
role by directly funding pilot programmes. Nearly all cities (94%) did not support the view that
municipal government should play no role in driving innovation and that it should be the sole
responsibility of the private sector.
Overall, 74% of cities report that their governments are willing to invest in green technology to
spur change (Figure A2.3b). 28% of cities consider themselves highly innovative and very open to
experimenting and investing in green technology. Almost half of cities, however, are constrained
by budgets. Only 13% of cities report that they take a conservative approach to technological
innovation and investment.

Figure A2.3b Cities attitudes towards green innovation and investment

Which of the following statements best describes the way your city approaches green technology
innovations and investments?
Don’t know

Our city is extremely conservative
in its investments. Technology
implementations are evaluated
carefully for clear financial returns

13%
13%
46%

Our city considers itself highly
innovative and is very open to
investing in and experimenting
with ICT
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28%

We are constrained by budgets, but
reserve a portion of our spending
for cutting-edge pilot projects and
are willing to contemplate failure in
an effort to spur change

Hydro-electricity
in Munich
The installation
of a new turbine for
a hydro-electric plant
in the heart of the
city demonstrates
the municipal utility
company’s commitment
to renewable energy.
Stadtwerke München
aims to generate enough
energy through wind,
hydro, solar, biomass and
geothermal sources to
meet the needs of all the
city’s 1.4 million residents
by 2025.
Photo credit: SWM
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A3 Governance and the green economy
An effective transition to a green economy requires appropriate governance. For
cities, this demands coordinated policies at national, regional and municipal
levels. This section examines strategic planning processes undertaken by policy
makers, including the participation of a range of external stakeholders. We also
examine the effectiveness of government co-ordination, both vertically through
different levels of government and horizontally within municipal governments,
as well as the level of skills and capacity that exists in cities today.
A3.1 Strategy development and stakeholder participation
Almost all cities (95%) in the survey have, or are intending to have, some form of green strategy.
Strategic plans are most commonly formulated through a strategic city development plan (48%),
while a further 10% of cities have sector-specific action plans to communicate their green
strategy. Only a few cities (5%) report having a legally-binding city plan to guide their overall
approach to green policy.
Cities generally involve a wide range of external stakeholders in the development of green
policy (Figure A3.1). The majority of cities consider that the involvement of a broad range of
stakeholders is important, particularly community groups (71%), the general public (68%), state
or regional government (64%), business and industry association (63%) and NGOs (61%).

Figure A3.1 Involvement of stakeholders in cities’ formulation of green policy

Please rate the importance of involving the following stakeholder groups in formulation your city’s green
policies.
Community groups

45.9

General public

24.7

41.2

State or regional government

27.1

43.4

Business or industry
associations

20.5

32.6

NGOs

Local government associations

Universities

Private firms and corporations

National government agencies

Other research institutes

Private consultancies

17.6

18.3

15.9

International agencies
(UNEP, World Bank, etc...)

0%

Very
important

20%

40%

Somewhat
important
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8.1
13.1

39.3

15.9

60%

Not
important

11.6

8.1
9.5

44.7
14.6

6.0

11.9

29.1

15.5

17.6

10.6

35.7

20.9

31.0

7.0

38.4

26.2

30.2

8.4

28.6

18.6

25.0

2.4

25.9

21.4

33.7

27.1

30.2

31.8

32.1

2.4 3.5

25.3

30.2

29.4

23.5

4.8

18.8
35.4

80%

100%

Cities in middle- and low-income countries place importance on a greater range of stakeholders
than cities in high-income countries (Table A3.1). International agencies, national governments,
state or regional governments, local government associations, universities, other research
institutes and private consultancies are all regarded as more important in middle- and lowincome countries (Table A3.1). In Asia, all 20 cities place high importance on state or regionallevel governments as stakeholders and 17 out of 21 Asian cities, place high importance on national
government agencies. International agencies (such as UNEP, World Bank) are important in 14 out
of 20 Asian cities, while the majority of European and North American cities regard them as not
important. Cities that define themselves as ‘green’ place importance significantly less often on
higher level governments.

Table A3.1 Involvement of stakeholders in green policy formulation in different
types of cities
Income level
Population
Region

Stakeholder

Stakeholder involvement reported significantly more often by…

State or regional government

Cities in middle and low income countries, cities in Asia

Local government associations

Cities in middle and low income countries

Universities

Cities in middle and low income countries

National government agencies

Cities in middle and low income countries, cities in Asia

Other research institutes

Cities in middle and low income countries

Private consultancies

Cities in middle and low income countries

International agencies (UNEP,
World Bank, etc…)

Cities in middle and low income countries, cities in Asia

A3.2 Government co-ordination
Cities perceive their green agendas as being most supported by state level policy frameworks
and least supported by supranational level policy (Figure A3.2). Almost half of cities believe that
state level policy frameworks are ‘supportive’ or ‘very supportive’. Slightly fewer cities (43%) view
national level policy as supportive. Cities find international policy frameworks least supportive,
with only one in four cities regarding supranational frameworks as ‘supportive’. The national
government is considered to be supportive more often in cities in middle- and low- income
countries. Asian cities, too, report support from national and state governments more often.

Figure A3.2 Support of state, national and international governments for cities’
green strategies
How supportive are state and national green policy frameworks of your city’s implementation of its
green strategy?

32.3

State
National

Supranational

16.1

19.5
4.7

0%

Very
Supportive

14.9
33.3

23.0
17.6

31.8

20%

40%

Somewhat
Supportive
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10.3

4.7

21.8
11.5

7.1

5.7

6.9

34.1

60%

Not
Supportive

4.6

80%

n/a

100%

Table A3.2 Support of state, national and international-level policy frameworks
in different types of cities
Income level
Population
Region

Level of government

Support reported significantly more often by…

State

Cities in Asia

National

Cities in middle and low income countries, cities in Asia

Questioned on the specific state, national, or supranational policies that support their green
agenda, cities most frequently identify energy generation and energy efficiency policies.
A number of climate change, transport, air pollution and land use policies are also identified as
supportive. Questioned on higher level policies that undermine the city’s green agenda, cities also
identify transport and energy-related policies.
Most municipal governments involve departments of environment (93%), planning (84%) and
transport (82%) as well as the office of the mayor (78%) and energy/utility departments (76%) in
the formulation of their overall green strategy. Departments of finance, economic development,
technology, health and education are involved in less than half of cities. Around 60% of cities in
middle- and low-income countries involve health and education departments in the development
of green strategies.

A3.3 Skills and capacity
Cities rate their capabilities reasonably highly across a broad range of green economy sectors
(Figure A3.3). The majority of cities view their capabilities across all the listed sectors as either
‘good’ or ‘excellent’. Four in five cities view their capabilities as ‘good’ or ‘excellent’ in urban
planning and three in four in IT skills and policy and legislation drafting. Least often reported are
capabilities in monitoring and enforcement and innovation-based economic development.

Figure A3.3 Cities’ capabilities and green expertise

How would you rate your city’s capabilities in the following areas related to green expertise?

Urban planning expertise

42.4

IT skills

38.8

20.2

Policy and legislation drafting

56.0
27.9

Engineering or
scientific expertise
Leadership, people or change
management expertise
Community and social work skills
Financial know-how
Project management,
measurement or
benchmarking experience
Natural resource
management expertise
Monitoring and enforcement
of policies and legislation
Innovation-based economic
development expertise

0%

Excellent
capabilites

Good
capabilites
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17.6

22.4

40%

Moderate
capabilites

10.7

28.6

47.1

20%

9.5

22.6

45.2

10.6

8.2

25.9

39.3

15.5

9.4

23.5

42.4

26.2

10.7

21.4

44.7

23.5

8.2

21.2

41.7

21.2

8.3

20.2

49.4

26.2

7.0

18.6

44.0

20.0

6.0

15.5

46.5

27.4

60%

Very Limited
capabilites

2.4

16.5

No
capabilites

80%

100%

Skills and capabilities also vary significantly depending on cities’ wealth, size and regional
location (Table A3.3). Capabilities in all areas except leadership and natural resource
management are more often viewed as ‘excellent’ or ‘good’ in cities in high-income countries.
Asian cities report less expertise than North American and European cities in information
technology and natural resource management. Of the 29 cities that rate themselves ‘green’, 26
report the existence of local expertise in natural resource management and 22 in innovationbased economic development.

Table A3.3 Green expertise in different types of cities
Income level
Population
Region

Area of green expertise

Capability reported significantly more often by…

Urban planning expertise

Cities in high income countries

IT skills

Cities in high income countries,
cities in Europe, cities in North America

Policy and legislation drafting

Cities in high income countries,
cities with less than 1 million people

Engineering or scientific expertise

Cities in high income countries

Community and social work skills

Cities in high income countries

Financial know-how

Cities in high income countries

Project management,
measurement or benchmarking
experience

Cities in high income countries

Natural resource management
expertise

Cities in Europe, cities in North America

Monitoring and enforcement of
policies and legislation

Cities in high income countries

Innovation-based economic
development expertise

Cities in high income countries
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A4 The green economy by sector
Cities play particularly important roles in a number of green economy sectors.
City governments’ responsibilities and capabilities vary across the world, but
they are often key actors in managing transport, regulating buildings, providing
water infrastructure and collecting household waste. This section reports on a set
of shorter surveys dealing with cities’ progress within specific sectors – showing
where cities play the most important roles, and the sectors where clear economic
benefits are emerging from green policy.
Alongside the city survey results reported in sections A1 – A3, the results from six shorter sectorspecific surveys provides more detailed information about green economy progress in the
following policy sectors:
•
•
•
•
•
•

land use
transport
buildings
energy
waste
water.

The sector-specific surveys received fewer responses than the main survey, with between 23
and 33 cities responding to each of the surveys. Across all six surveys, the majority of responses
represented cities from high-income countries and cities with a population of less than 1 million
people. Each sector survey asked about a city’s:
•
•
•
•

strategic approach to greening the sector
success in achieving policy goals
specific policy tools used
economic impacts arising from the policy approach.

This section reports results from each sector survey, followed by a section comparing the six
sectors, including analysis of the roles of different levels of government and the type of economic
benefits resulting from green policy in different sectors.
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A4.1 Land use
The surveyed cities regard land-use strategies based on ‘smart growth’ urban expansion (15/23)
and densification of existing built-up land (15/23) as most important. Around half of cities also
regard limiting development to the area of existing built-up land as important (12/23). Land use
strategies based on building entirely new eco-cities are seen as far less important, although are
reported as important by most surveyed cities in middle/low-income countries (5/7).
In line with commonly adopted strategic approaches, most cities promote pedestrian-friendly
neighbourhoods (20/23), compact, higher-density urban form, mixed-use development and
reduced urban sprawl (all 19/23). Car-free developments and policy goals associated with
preserving agricultural land and promoting urban agriculture are less commonly regarded as
important.
A majority of surveyed cities report high levels of success in pursuing various ‘smart growth’
policies including promoting compact, pedestrian-friendly, mixed-use development (Figure
A4.1). Cities in high-income countries report success significantly more often than those in
middle/low-income countries in relation to the following policy goals: promoting compact urban
form, brownfield regeneration and reducing urban sprawl.
The majority of land-use policy tools are administered by city (66% of policies) rather than
state (15%) or national-level governments (18%). Widely used policy tools include regulations
supporting higher-density development, regulations supporting mixed-use development,
metropolitan-wide integrated transport/land use planning and support for independent, smallscale retailers.

Figure A4.1 How succesful has your city been in achieving the following
land use policy goals?
Promoting compact, higher
density urban form

8

Promoting mixed-use
development

8

Promoting pedestrianfriendly neighbourhoods

8
7
9

7

5

Promoting brownfield
regeneration and urban infill

4

Reducing urban sprawl

4

6

4

Promoting car-free
developments

2

0

2

4

6

5

Somewhat
Successful

1
3

1

3

4
7

6

4

10

2

2

5

3
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2
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9

Preserving local habitats
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4

2

Increasing green space

6

n/a
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A4.2 Transport
Asked about strategic approaches to sustainable transport, based on either an orientation
toward ‘avoiding’, ‘shifting’ or ‘improving’ travel, the majority of cities see all three components
as important. However, shifting to greener modes (24/27) and improving the sustainability of
existing modes by making them more efficient (22/27) are seen as most important by a higher
number of cities. Fewer cities (although still a majority of the sample), regard ‘avoidance’
strategies or reducing transport volumes (15/27) as important.
Following the strategic emphasis on mode shifting and efficiency improvements, the most widely
shared green transport policies include encouraging public transport use (26/27), reducing
transport-related greenhouse gas emissions (25/27) and encouraging walking (24/27). Far fewer
cities place importance on reducing private vehicle ownership (9/27).
Cities also report most success with policy objectives associated with mode-shifting such as
increasing public transport use (19/27), walking (14/27) and cycling (14/27). Far less successful
has been reducing private vehicle ownership (6/27) or road congestion (8/27) (Figure A4.2). All six
cities that have reduced vehicle ownership are wealthy European, North American and East Asian
cities. Likewise, most cities that increased public transport use (15/19) are also in high-income
countries.
Cities’ transport-sector policy instruments are generally within the jurisdiction of city-level
governments. Across all policy tools used, 63% are implemented by city governments. Widely
used measures include: policies to improve road safety, provision of cycle and walking paths,
regulations promoting density, and introduction of bus rapid transit schemes. Commonly
used tools used by national-level government include levying fuel taxes, and funding rail
infrastructure.

Figure A4.2 How succesful has your city been in achieving the following
transport policy goals?
Increased public transport use

8

8

10

9

7

Increased walking

Reduced transport-related
greenhouse gas emissions

6
7

4

Integrated multiple transport
modes (e.g. park-cycle-ride)

Increased penetration of low
emission vehicles

Reducted private vehicle
ownership

1

0

Very
Successful

10

2

1

4
7
4

9

5

3

Reducted road congestion

1

8
5

5

2

8
6

4

Reduced private vehicle use
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7
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6

5

Somewhat
Successful
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A4.3 Buildings
Asked about different approaches to greening the building sector, strategies prioritising reduced
energy demand in buildings through efficiency improvements are most widely regarded as
important (20/23 surveyed cities). Alternative strategies based on improving the environmental
performance of broader energy systems supplying buildings are also widely considered to be
important; either through shifting toward renewable energy (16/23) or improving fossil-fuel based
supply (15/23).
The three most commonly reported policy goals for the building sector are increasing the use
of heating/ cooling controls (20/23), increasing levels of building insulation (18/23) and using
information campaigns to reduce energy consumption (18/23). Most success is also reported in
achieving these three goals – although less than half of cities report high levels of success with
any policy goals and only seven cities have successfully reduced energy consumption through
information campaigns (Figure A4.3).
A range of policy instruments are used in the building sector. The most commonly used tools
include information campaigns to reduce energy consumption, low-carbon building regulations,
procurement policies, and subsidies for renewable heat installations. Across all building sector
policy tools used by cities, 42% are administered by city-level governments and the remainder by
higher levels of government, particularly at the national level.

Figure A4.3 How succesful has your city been in achieving the following
buildings policy goals?
Increased number of installed
heating/cooling controls

5

Increased levels of building
insulation

5

5

Increased energy efficiency of
household appliances

5

5

Increased number of installed
renewable heat and/or electricity
generation systems in buildings
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Reduced energy consumption
through information campaigns
to change behaviour

Increased efficiency of
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A4.4 Energy
Cities’ strategic approaches to greening the energy sector most often focus on reducing energy
demand– both through efficiency measures (22/23) and behaviour adjustments (19/23). Shifting
energy generation to renewable sources is also considered important by most cities (18/23). Far
fewer cities viewed strategies involving either the reform of energy distribution networks or
improving the environmental performance of fossil fuels (for example through carbon capture
and storage) as important.
Two policy goals stand out as important for the vast majority of cities: reducing energy
consumption (20/23) and increasing distributed renewable energy generation (for example,
rooftop solar energy) (19/23). About half of cities place importance on further developing district
heating systems, centralised renewable energy generation and smart grids. Carbon capture and
storage is not seen as an important policy by most cities.
Achieving successful outcomes in the energy sector is proving more difficult than in all other
surveyed policy sectors. A maximum of 10 of the 23 surveyed cities report high levels of success
for any of the listed policy goals (Figure A4.4), with much better success reported for instance
in the waste, land-use and transport sectors. Most success is reported with reducing energy
consumption (10/23), increasing renewable energy generation – both centralised (7/23) and
decentralised systems (6/23), and increasing the use of district heating systems (7/23). Very few
cities to date have successfully developed ‘smart’ electricity grids.
The most widely shared policy programmes for greening the energy sector include loans/
subsidies for energy efficiency measures, subsidies for solar energy generation on buildings,
subsidies for large-scale wind energy and renewable energy sourcing requirements for utilities.
While some city governments have developed such policies themselves, energy sector policies
are more commonly established by state, national governments, and in a few cases, internationallevel governments. For instance, just one city government offers subsidies for large-scale wind
generation and less than a quarter of policies subsidising small-scale solar generation are issued
by city governments. Across all energy sector policies just 18% are administered by city-level
governments.

Figure A4.4 How succesful has your city been in achieving the following
energy policy goals?
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A4.5 Waste
The majority of cities regard a number of strategies as important in guiding their waste policies.
Most frequently reported are: increasing recycling and composting capacity (31/33), reducing
the total production of waste (30/33), improving waste collection (30/33) and integrated waste
management (29/33).
The overwhelming majority of cities also place importance on a range of policy goals including
increasing recycling/composting, reducing waste generation (both 30/33) and improving waste
collection (28/33). Some policy goals, however, are less commonly seen as important including
reducing landfill sites (16/33) and increasing waste-to-energy processing (14/33).
Waste management goals are more widely achieved than in many other sectors with a clear
majority of cities reporting success in improving waste collection and disposal (29/33), increasing
recycling/ composting (23/33) and increasing the separation of waste at source (20/33). However,
fewer cities have achieved reductions in overall waste generation or reduced the number of
landfill sites (Figure A4.5).
The most frequently used policy tools in the waste sector include regulations on toxic waste,
support for the separation of residential waste, organic waste composting and waste-to-energy
systems. While national-level governments play an important role in regulating toxic waste and
promoting waste-to-energy, 62% of all policies are administered by city governments – reflecting
cities’ direct involvement with waste collection and disposal.
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A4.6 Water
The surveyed cities place most importance on water-sector strategies associated with the quality
of fresh drinking water (28/30). Strategies focused on reducing water demand through behaviour
change are also widely shared (22/30). Middle and low-income cities also place importance
on strategies focused on waste water treatment including reducing demand for wastewater
treatment through efficiency (12/13) and increasing the capacity of wastewater treatment
facilities (11/13).
Most cities regard the protection of water resources and infrastructure as an important
policy objective (28/30). Improving the quality of drinking water is another widely shared
objective (24/30). Most cities also report success in achieving these two goals. Reducing water
consumption has proved more difficult, and only 12 cities report a high degree of success in
achieving this goal (Figure A4.6).
Both city and national-level governments are involved in policies for improving the
environmental performance of the water sector. Cities are responsible for 47% of reported
policies while national governments lead 41% of policies. The most widely shared tools across
the sample of surveyed cities include regulations on the quantity of waste water from industry,
planning codes protecting waterways from pollution, water pricing, and building standards for
water use.
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A4.7 Comparing sectors
Across all sectors, green policy for cities relies on initiatives led by multiple levels of government.
City governments play a very important role, but often depend on policy frameworks and specific
regulations supported by regional, state-level or national governments. The involvement of
different levels of government varies between sectors (Figure A4.7a), with the land use, transport
and waste sectors dominated by policy tools administered at the city level. Over 60% of policy
tools in these sectors are led by the city - reflecting the traditional responsibilities of local
government. On the other hand, the energy sector has strong involvement from national-level
governments, with over 50% of policy tools developed at this level. Less than 20% of policies in
the energy sector are led by local governments. As a result, cities’ success with energy policy may
depend on collaboration between city-based actors and higher-tiers of government. National
and state level governments also play a significant role in greening the building and water
sectors. While international governance organisations are usually less important for cities green
programmes, they do play a minor role in the energy and building sectors through policies such as
subsidising renewable energy generation and developing building energy standards.

Figure A4.7a Green policy tools – the role of different levels of government
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Positive economic impacts from green policies are widely reported across all sectors, but there
are variations in the level and type of impacts (Figure A4.7b). Positive impacts are most widely
reported from waste sector policies. Over 60% of cities report economic benefits resulting from
their waste programmes including job creation, increased innovation, economic growth and
reduced unemployment. Economic benefits from the energy, building and land use planning
sectors are also widely reported – particularly related to innovation, job creation and stimulation
of investment within the city. Some specific types of economic impacts are more often associated
with particular sectors. For example, land use and transport policies are more often reported to
have positive impacts on city revenues than do green building and energy policies. More than
80% of cities report job creation benefits from waste sector policies, yet less than half of cities
report water sector policies having the same type of economic impact. Overall, water sector
policies are least commonly associated with economic benefits, yet even in this sector negative
economic impacts are rarely reported.

Figure A4.7b Economic impacts of green policies across sectors
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Cycling for reduced
congestion costs
In the City of Copenhagen
36% of journeys to work
and education are by
bicycle. This remarkably
high rate of cycling is
estimated to save the city
US$43m annually in reduced
congestion, infrastructure
and accident costs – the
result of a comprehensive
policy package including
constructing cycle ways,
restricting car parking
and regulating land-use
to encourage accessible
workplace location. Part
of the City’s Carbon
Plan, Copenhagen has
an ambitious target to
increase cycling rates to
50% of journeys to work and
education by 2015.
Photo credit: Kontraframe

B GREEN GROWTH: CASE STUDIES
The case studies investigate the experience of eight cities in
helping to drive green growth. Policy programmes in Copenhagen,
Hong Kong, Stockholm, Portland, Belo Horizonte, Durban, Berlin
and London have all achieved notable success in pursuit of both
economic and environmental objectives. Given the importance of
integrating policies for delivering green growth, four cross-cutting
policy programmes are examined, including land-use and transport,
eco-districts and buildings; waste, recycling and energy; and electric
mobility and renewable energy. Two case study cities are presented
for each theme, demonstrating how similar objectives are being
pursued in different contexts, with different policy tools, and using
different types of public-private partnership.
The case studies provide inspiration by reporting on the success of
integrating policy sectors and contributing to green growth. Each
city’s experience also offers important lessons about on-going
challenges for building effective partnerships between business and
government, delivering on environmental targets and integrating
economic and environmental policy. The cases all emphasise the
vital role that cities will play in leading the transition to a green
economy.

B1 Land use and transport
Land-use and transport planning is arguably the most influential policy
framework for urban spatial development, and is associated with particularly
long-term structural impacts.1, 2 The co-dependence of the two sectors can hardly
be overstated: transport infrastructure is the strongest single determinant
of urban expansion while land-use patterns, in turn, directly inform mobility
behaviour.3-7 In fact, given their relationship, it is perhaps surprising that cities
and metropolitan regions have traditionally dealt with land-use and transport as
two separate sectors.
Integrating land-use and transport policy is often cited as a central precondition for more sustainable urban development and green growth.8-14 It is
a policy area that creates significant path-dependencies and lock-ins in the
long run, cutting across the social, economic and environmental dimension of
cities. For instance, road congestion is often the result of insufficient land-use
and transport integration; and the subsequent economic costs are enormous,
estimated at 0.75% of GDP in the largely urbanised European Union15 and in the
UK amounting to annual costs of up to £20bn (US$32bn).16 In many developing
world cities, the costs of congestion are even higher: an estimated 3.4% of GDP
in Buenos Aires, 2.6% in Mexico City and 3.4% in Dakar.15
Land-use and transport policy is a central tool for city governments, whether
for enabling agglomeration economies through better job matching, knowledge
sharing and networking opportunities,17-19 or reducing carbon emissions and
resource use with efficient public transport or improving social inclusion
with more accessible urban form. While both sectors are shaped directly by
government actions, the enormous scale of interventions and resources required
makes it one of the most challenging areas of policy making, particularly given
the multiple geographic scales and levels of government involved and the longterm planning horizons that far exceed typical election cycles.
Broadly speaking, the central objectives of land-use and transport policy relate
to the compact city model, which aims to improve city accessibility based on
proximity.20-26 This approach relies on spatial planning and investment strategies
that involve three top-level policy targets: higher urban densities, mixed-use and
urban design quality. These are usually considered at the scale of the functional
urban region and are synchronised with transport strategies that focus on
expanding the provision of public transport and improving walking and cycling
opportunities while mitigating the adverse effects of vehicular traffic. Both
Copenhagen and Hong Kong are often referred to as key examples of compact
city developments.
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B1.1 Copenhagen: integrated regional planning for green growth
The City of Copenhagen has placed green growth and quality of life at the centre of its latest
Municipal Plan.27 The City has an ambitious goal to be “the world’s first carbon neutral capital”
by 2025 and at the “leading edge on technology and innovation in Europe.”27, 28 Copenhagen
has a vision of being a key hub for business in Scandinavia and at the centre of the crossborder Oresund region. Growth is forecast in sectors including clean-tech, life sciences and
business services and the city aims to be a laboratory for testing green innovations.27 The City of
Copenhagen expects an additional 90,000 residents by 2025, increasing the population from the
current level of 550,000 to 640,000.27 Although the population declined sharply from the 1950s,
since 1990 the municipality’s population has grown by 18%.29

Copenhagen in Numbers
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Copenhagen’s ambitions for green growth build on its strong environmental credentials. The
metropolitan region’s green business sector is already substantial, incorporating over 25,000
employees and 6,000 companies in a highly-competitive, export-intensive cluster30 with annual
revenues of over DKK50bn (US$8.7bn).31 Copenhagen is widely regarded as one of the greenest
cities in the world and recently came top in the Economist Intelligent Unit’s European Green City
ranking.32 The city’s environmental policy leadership spans renewable energy, district heating,
waste management, the cleaning of its former industrial harbour and promoting cycling, for
which it has become best known.33 The latter is a result of the most fundamental underlying green
policy agenda in Copenhagen: an integrated transport and land-use strategy, initiated more
than six decades ago and which has led to the development of dense, walkable urban centres
connected by rail-based public transport.
B1.1.1

The Policy Programme

Copenhagen’s integrated transport and land-use strategy is a key element in the city’s green
growth agenda. Initiated more than six decades ago with the regional-scale ‘Finger Plan’
and continuing today with investment in the metro and the successful promotion of cycling,
Copenhagen’s approach to land-use and transport has established dense, walkable urban centres
connected by rail-based public transport. The resulting compact urban structure has primarily
relied on effective land-use regulations and extensive transport infrastructure investments,
underpinned by a clear regional spatial strategy.
The ‘Finger Plan’ promotes urban growth along rail corridors radiating from the city centre, while
protecting ‘green wedges’ from development (Figure B1.1b). First proposed in 1947, it remains
a powerful spatial concept and has been given renewed regulatory support at the national level
49 B Green Growth: Case studies

Figure B1.1b Population and employment density along major transit routes in Copenhagen.
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Population and
employment density along
major transit routes in
Copenhagen. The map
shows the concentration of
activities in the city centre
and along rail corridors.
The radial links separated
by green wedges give
shape to the city’s
metropolitan structure.
LSE Cities graphic
based on multiple data
sources.41,42

through the 2007 Danish Planning Act.33, 39 This includes the ‘Station Proximity Principle’, which
generally requires new large offices of more than 1,500 m2 to be located within 600 m of a railway
station.39, 40 Regulation of retail developments promotes the location of shops in town centres by
restricting the size of shops and specifying the location of town centres where retail development
is permitted.39 In addition, city-level land-use planning stimulates mixed-use, high-density
development around stations and limits parking provisions.40
Investment-driven policies focus on public transport, cycling and urban design. In addition to
the historic S-train rail network which forms the backbone of the Finger Plan’s linear corridors,
a smaller metro system has been built over the last decade. It has established a public transport
spine for Copenhagen’s latest ‘development finger’, the Orestad New Town, and improved
public transport provision in the urban core. Costing approximately DKK12.3bn (US$2.1bn),
the first two metro lines were partially financed by capturing increased land-values adjacent to
the line.43, 44 Cycling has been promoted since the 1980s and the city now has almost 370 km of
dedicated cycle lanes.45 Cycling is integrated with the public transport network and the city has
implemented various information, training and safety initiatives.45 Furthermore, broader urban
development investments cut across urban regeneration and city centre densification, alongside
significant investments in public realm improvements.40
Current policy targets for transport build on the legacy of decades of infrastructure investment
and efforts in integrated land-use planning. The Municipality of Copenhagen aims to be the
“world’s best bicycle city”46 and has a target for 75% of all trips to be by foot, bicycle or public
transport by 2025.28 Improvements to the city’s transport system are seen as key contributors
to green growth, with the sector expected to cut 135,000 tonnes of carbon by 2025, or 11% of
Copenhagen’s overall carbon reduction goal.28
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B1.1.2 Impacts
Environmental impacts
Direct measures of the environmental impacts arising from Copenhagen’s approach to landuse and transport are difficult to gather. However, a number of proxy indicators are useful for
assessing the long term impacts of the policy programme. Measures of transport accessibility
suggest a good level of integration between urban development and public transport
infrastructure. In Copenhagen over 56% of the residential population and 61% of jobs within the
metropolitan region are within 1 km and 25% and 29% respectively within 500 m of a railway
station (Figure B1.1c).36 Partly because of the relative ease of access to public transport, the share
of car use for commuting in the City of Copenhagen is low, dropping from 42% in 1996 to only
26% in 2004 (compared with 37% in London and 33% in Stockholm in 2004). In contrast, the
share of those commuting by bicycle is extraordinarily high, accounting for 36% of work trips
(compared with 2% in London and 7% in Stockholm).47, 48, 49 Per capita carbon emissions from
transport have declined by 9% between 1991 and 2011, from an average of 0.82 tCO2 to 0.76 tCO2
per person. 38
Despite the progress made, environmental challenges remain – particularly with regard to
continuing traffic growth and increasing car ownership at both the city and metropolitan level.31, 54
In particular, highway construction in suburban locations has offset sustainability gains55 and over
the past decade traffic on peripheral ring roads grew by 40%.33
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Economic impacts
Copenhagen’s efficient transport system and compact urban form has resulted in various
economic impacts. Relatively short travel distances and high use of inexpensive forms of
transport such as cycling have created cost savings for individuals and for public infrastructure
works. For example, Copenhagen spends an estimated 8% of its GDP on transport, compared
with about 14% in sprawling, car-dependent Houston, USA.56, 57 Savings attributed to the city’s
high level of cycling are estimated at US$43m per year from reduced congestion, accident, noise
and infrastructure costs.58
The integrated approach to land-use and transport has also created business growth
opportunities. A local construction company reported that the on-going metro construction is
creating benefits for a number of local and international businesses.59 New development sites at
Orestad and Nordhavnen that are well connected to the inner city are creating opportunities for
real estate investment. In addition, Copenhagen’s focus on strengthening the inner-city through
public space improvements has benefited local expertise and innovation, with companies such as
Gehl Architects exporting the city’s urban design model around the world.60
Copenhagen’s transport system and urban form and the high quality of life associated with
this are likely to be attractive to firms and skilled workers, though more research would be
required to determine a significant link with wider economic benefits. The metro has improved
accessibility while the Orestad development has created highly accessible office locations close
to international transport links in an expanded central business district.43
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Copenhagen Jobs

B1.1.3

Policy Actors and Partnerships

The Danish national government has been the most significant actor for both strategic
metropolitan-wide land-use planning and investment in public transport infrastructure. In
recent years, the role of national government has become even more important following the
re-assignment of regional-level planning powers to the national level through the 2007 Planning
Act.33, 39, 40 National transport investments and an overview of policy are facilitated through the
Ministry of Transport, since it has responsibility for the regional highway network and has fullownership of the DSB railway company, which operates all regional rail services and controls
infrastructure.61
In addition, over 30 individual municipal governments across the metropolitan region influence
detailed land-use policy such as parking, building density regulations and investment in local
roads and bicycle infrastructure. The City of Copenhagen is the most important municipal
government in the region and, as a partner with national government in the recent construction
of the metro, it has played an increasingly significant role in influencing urban development.44
While the inner-city Municipality of Copenhagen is well-aligned with the direction of national
policy, this view is not shared by some more suburban municipalities: “Of course, the National
Spatial Planning Act is very much in accordance with what we want in Copenhagen and what we
are doing. For some of the suburban municipalities these relatively strict land-use regulations
sometimes conflict with local development wishes”.Tue Rex, Planning Consultant, City of Copenhagen
This two-tier system of municipalities and national government and the multiple agencies
overseeing spatial development and transport in the metropolitan region has also led to
significant coordination challenges. Regardless of the relative policy success, institutional
fragmentation has, for example, compromised integrated public transport planning and
operations.33 With responsibility for roads, rail, metro, bus and cycling infrastructure and
services distributed between various institutions there is a risk of misaligning strategic transport
investments. At the same time, new institutions recently established for integrating land-use and
transport development have been generally regarded as a success. For example, the publiclyowned Orestad Development Corporation operating between 1993 and 2007 was responsible for
both construction of the metro and development of surrounding land.62
Local experts further emphasise the role of non-government actors in developing Copenhagen’s
land-use and transport policies, with high levels of participation by interest groups and local
residents. Alongside formal consultation processes, there is an emphasis on dialogue with
key partners: “that’s just the way it works in Denmark where we have a lot of dialogue, and
somehow interest groups’ ideas are built into the projects ... maybe it’s not so antagonistic.” Tue
Rex, Planning Consultant, City of Copenhagen
Similarly, business interests are recognised and zoning plans only
implemented after dialogue with the land owner and/or real estate developer.40 An interviewee
from NCC, one of Scandinavia’s largest property development companies, acknowledged that
when objectives are aligned, the planning process works well for business: “for a recent inner-city
project the planning process has been very rapid.” Claus Skytte, Head of Project Development, NCC Property Development
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in the past 10 years. Built
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line serving the district
was partly financed by
selling building sites and
capturing land-value
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stations.
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Table B1.1 Public private partnerships. Land-use and transport in Copenhagen
Partner

Supportive actions

Challenges

City
Government

Leadership and strategy. Promoting
transformation of Copenhagen’s transport
system with planning for Metro. Using the 310
hectares of former port land at Orestad for new
development served by metro.43

Strict planning processes and regulations
discouraging real estate investment on innercity brownfield sites.

Finance. Funding construction of metro lines
1 and 2 (55% of DKK12.3bn (US$2.1bn) cost of
construction)43 and continuing investment in
city-ring line currently under construction (total
cost of DKK21.3bn (US$3.7bn)).63 Increasing
the attractiveness of the inner city with public
realm improvements, traffic-calming and
pedestrianising streets. Building 370 km of cycle
lanes.

Orestad development and metro planning
process criticised for ‘closed’ governance
arrangements and too little community
participation in decision-making.44

Regulation. Using land-use rules to encourage
mixed use and dense development around rail
stations.

National
Government

Finance. Funding construction and operation of
rail network over past 60 years (currently 480
km of track across the metropolitan region).
Funding construction of metro lines 1 and 2
(45% of cost of construction)43 and continuing
investment in city-ring line currently under
construction.63

Constructing suburban ring-road motorways
undermining rail-based Finger Plan.
Policy uncertainty over whether or not a
congestion tax will be implemented.

Regulation. Strengthening compact city
land-use regulation as part of Finger Plan
2007: station proximity principle encouraging
workplace location within 600m of a rail station,
retail regulations encouraging shops to locate
in town centres. Providing supportive legislation
for CPH Port and Development Corporation to
develop former-port land.

Other
municipalities
in the
metropolitan
region

Finance. Supporting metropolitan-wide cycle
initiatives.

Lobbying for development at odds with Finger
Plan land-use regulation.

Business

Finance. Investing in over 1.1m m2 of completed
or under construction real estate projects
served by metro at Orestad and other inner-city
brownfield sites.43

Developing suburban and low density workplace
projects.

Community and
NGOs

Partnership building. Citizen activism
advocating for improved facilities for cyclists,
including mass demonstrations during the 1970s.
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B1.2 Hong Kong: building a compact city economy
Hong Kong aims to be “Asia’s World City”,64 cementing its position as a global hub for trade
and finance. The city’s economy is based around logistics, trade-related services, finance and
tourism65 and has experienced rapid growth in recent years, with per capita GVA increasing by
51% between 1993 and 2010.35
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Hong Kong’s economic strengths as a logistics and financial centre rely on efficient transport
networks and good regional and international links. The extremely high densities of both
residences and workplaces in the city have allowed for easy opportunities for face-to-face
interaction required in financial centres and efficient connections between businesses and global
networks.
Although green growth is not an explicit objective of the Hong Kong government, the city has
been held up as an archetype of ‘transit-oriented development’ and has been the subject of
international study since the 1980s.49 The orientation of dense urban development around
efficient public transport networks allows for very low per capita transport-related carbon
emissions and extremely low car ownership. While the economy has grown strongly in recent
years, both per capita road-sector gasoline consumption and total carbon emissions have fallen
slightly between 1993 and 2010 – demonstrating a decoupling between economic growth and
environmental impact (Figure B1.2a).
B1.2.1

The Policy Programme

Hong Kong’s policy approach to land-use and transport combines extensive investment in public
transport infrastructure and services with complementary land-use regulations in order to
tightly integrate urban expansion at high density public transport nodes and along linear railbased corridors (Figure B1.2b). Above all, public ownership of most land enables the government
to have direct control over spatial development.69, 70 Hong Kong’s mountainous landscape
limits urban expansion, and reinforces the orientation of development around public transport
corridors. The latest planning strategy shows an evolution from the ambitious new town
developments of the 1970s through to the 1990s, towards brownfield development and urban
regeneration.71
Spatial planning is currently guided by the Hong Kong 2030: Planning Vision and Strategy, a
broad framework that generally follows an approach developed over the past 30-40 years.64, 71
Key concepts include a ‘rail-based pattern’ of development, and a commitment to ‘doing more
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Figure B1.2b Population and employment density along major transit routes in Hong Kong.
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Population and
employment density along
Hong Kong’s MTR network.
The map shows a very
close integration of landuse and transport, with
extremely high density
centres built around major
rail stations. Peripheral
centres also display high
density clustering, and
there is a near complete
absence of low density
suburbs. LSE Cities graphic
based on multiple data
sources.73, 74

with less’ – prioritising regeneration of existing urbanised territory rather than expansion into
greenfield areas.64, 71 Related regulation and guidelines specify where development can occur and
at what density levels, while limiting car-parking provision. Urban expansion occurs in strictly
defined areas, since 46% of Hong Kong’s territory has been legally protected by ‘Country Park’
status since the 1970s.71 A further 30% of land remains undeveloped and subject to various
degrees of protection under a ‘hierarchy of no-go areas’.71 Land is zoned according to maximum
floor-area ratios, with extremely dense building permitted directly above and adjacent to rail
stations.72
Since the 1970s the government has invested heavily in passenger rail so that the rail and metro
network now encompasses 210 km of track and 84 stations.75 The government-controlled Mass
Transit Railway Corporation (MTRC) operates a unique business model that captures the
property value uplift resulting from new railway infrastructure, using revenue from property
development to fund the railway’s construction and operation.76-78 While high-quality highdensity development focussed around rail stations is essential for the success of Hong Kong’s
transport system, policies restricting car ownership and use are also important in determining
outcomes. High vehicle registration tax (from 40% on the first HK$150,000 (US$19,000) to
115% on car purchase prices above HK$500,000 (US$64,000)), high annual licensing fees (from
HK$4,000 – HK$11,000 (US$500 – US$1,400 depending on engine size) and limited parking
availability restrict private car ownership while contributing to the success of public transport.71
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Figure B1.2c Pedestrian accessibility to rail and metro stations
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Impacts

Environmental impacts
As a result of Hong Kong’s approach to integrating transport and land-use planning, 43% of
the population (3 million people) live within 500m of an MTR station and 75% live within 1
km of a station (Figure B1.2c). Public transport is used for 90% of all motorised journeys79 and
the car ownership rate (56 per 1000 people) is lower than any other city of similar wealth (as a
comparison, the average rate in OECD countries is 404 per 1000 people).54, 80
The city’s exceptionally high levels of residential density – averaging 21,900 people per km2
within the built-up area, 6,300 people per km2 across the entire territory and peaking at 123,300
people per km2 at North Point – has also created one of the most walkable cities in the world. Not
surprisingly, 45% of trips are undertaken by foot.81
These transport patterns have resulted in very low transport-related energy use and carbon
emissions. It is estimated that annual carbon emissions from passenger transport are 378 kg
per person, compared with around 1000 kg in European cities and over 5,000 kg in Houston,
USA.82 However, other potential environmental benefits such as reduced air pollution are not
highlighted by local policymakers.76
Economic impacts
Hong Kong’s efficient transport network creates various economic benefits for the city, including
agglomeration, competitiveness, and cost-saving benefits. Thanks to its well-used and efficient
public transport network, Hong Kong spends around 5% of GDP on motorised travel, compared
with 12-14% in motorised cities such as Melbourne and Houston.56, 77
The city’s dense urban form and efficient transport system supports agglomeration economies,
including access for firms to a large pool of skilled labour within easy commuting distance, and a
high density of firms in the inner-city which improves networking opportunities and face-to-face
interaction. The latter is known to be particularly important for service-sector industries, and
assists Hong Kong in the goal of securing its position as a global financial hub.17-19, 83
Hong Kong’s integrated ‘Rail plus Property’ model allows the MTRC to operate as a profitable
enterprise, resulting in cost savings for taxpayers from an unsubsidised public transport system.
Despite receiving no subsidies, passenger fares are low by international standards and fare
increases have been below inflation during the past five years.76 The MTRC calculates that direct
financial benefits to the Hong Kong government resulting from the ‘Rail plus Property’ have
totalled HK$210bn (US$27bn) since the establishment of the company in the 1970s. While the
government provided initial investment funds for the first MTR lines, the value of the company
(publicly listed in 2000) has since grown considerably and payments from developers for the land
value premium resulting from the building of rail infrastructure have totalled almost HK$100bn
(US$12.9bn). In 2011 alone, the MTRC made profits on its property developments of HK$4.5bn
(US$580m).
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Despite the benefits of the Hong Kong approach, interviews suggest that the land-use and
transport system do come with some costs. Some have argued that Hong Kong’s very crowded
living environments takes its toll on quality of life which in turn threaten the city’s ability to retain
skilled workers and thus its position as a global hub.84 Despite relatively low car use, air quality
from road vehicles remains a concern, exacerbated by the wall effect of tall buildings which
reduces ventilation. Low levels of urban open space and heat-island effects from a high density
built fabric also impact on quality of life. In addition, high property values associated with scarce
land present problems of housing affordability.71
B1.2.3

Policy Actors and Partnerships

The most significant actors in Hong Kong’s approach to land-use and transport are the Hong
Kong government, the MTRC (a publicly listed company 76% owned by Hong Kong and 24% by
other shareholders) and property developers.
Hong Kong’s unique governance arrangements create a less stratified political system, which
essentially excludes any major involvement of lower or higher tiers of government to achieve its
transport and land-use objectives. Together with public ownership of most land in Hong Kong,
this political arrangement establishes a significant level of control over spatial development
in comparison with many other cities around the world. Two government departments are
centrally involved in this policy programme, the Department of Transport and the Department of
Planning.
MTRC’s role in achieving transport and land-use goals is based on its ‘rail plus property’ model
and requires strong partnerships with government. Interviewees from MTRC described this
relationship as “friendly” and that from their perspective “government is fully aligned with our
business model.” David Tang, Property Director and Steve Yiu, Head of Town Planning, MTRC The MTRC sees itself as “an
enabler of public policy” and high-level objectives are shared with the government.David Tang and
Steve Yiu
At the same time, “as a listed company MTR today is guided by good, sound commercial
principles; like all listed companies, we are concentrating and looking at shareholders returns.
The only difference here is we have a shareholder called Government with a very substantial
shareholding.”David Tang and Steve Yiu
Private property developers generally pay for the costs of development after purchasing land
adjacent to railway stations and seem to be profiting as well: “we have proved that we are able to
work in a win/win/win situation for the Government, MTRC shareholders and the developers.”
David Tang and Steve Yiu
While the government and MTRC profit from initial increases in land-value
created by new railway infrastructure, private developers also see benefits from the ‘Rail plus
Property’ model that enables funding of the railway and thus new development opportunities.76

Hyper density in
Hong Kong
The city’s integrated
approach to transport
and land-use planning
has created a highly
accessible city, with 84%
of jobs located within
1 km of a rail station
and 90% of motorised
trips using public
transport. This efficient
and accessible urban
form may strengthen
agglomeration
economies based on
knowledge sharing,
labour market
efficiencies and easy
face-to-face interaction,
helping to secure Hong
Kong’s position as a
global financial hub.
Photo credit: Wei Leng Tay
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Table B1.2 Public private partnerships. Land-use and transport in Hong Kong
Actor

Supportive actions

Challenges

Government

Leadership and strategy. Strong spatial vision
for Hong Kong based on a ‘rail-based pattern’
and high density development. Widespread land
ownership which offers potential for land-value
capture for infrastructure investment.

No clear targets or objectives for energy and
carbon emissions reductions arising from
transport and land-use system.

Regulation. Regulating land-use to encourage
high-density development around rail stations.
Requiring floor area ratios as high as 9 around
stations.71
Other. Discouraging car ownership with high
first registration tax (between 40-115% of vehicle
value) and annual licensing fees.71

Business

Finance. MTRC investing in metro rail network.
Now totals 210 km and 84 stations.75 Developers
building high density mixed-use buildings well
integrated with rail stations. MTRC profits from
property development total US$580m.85

Developers wishing to stretch land-use
regulations by building to very high densities
that ‘may compromise living environment’ and
create local congestion problems.71

Innovation and skills. MTRC excelling in
operations and construction of urban rail
projects. Exporting expertise.

Community
and NGOs

Stakeholder engagement. Government and
community working together to identify
community needs to integrate with station
developments.76

Local residents opposing development and
densification.

B1.3 Lessons
Both Hong Kong and Copenhagen are pursuing effective policy programmes aimed at integrating
transport infrastructure provision with land development. The historic legacy of these longstanding programmes is recognisable in the cities’ urban form, where development follows
railway corridors radiating from a strong city-centre in which jobs and residents are concentrated
at relatively high densities. Both cities have well-developed public transport systems based on
railways, but also supported by integrated bus services. Railway stations serve as focal points
for urban development. The result is a transport system with relatively low energy use and low
overall costs to the community. Both cities have used the close integration of transport and
land development to help fund infrastructure construction by attempting to capture land value
premiums on publicly-owned land around new railway stations.
While Hong Kong and Copenhagen share parallel experiences in the transport and land-use
sectors, there are also key differences. Most importantly, the absolute levels of urban compaction
differ significantly, with Hong Kong being on average eight times denser than Copenhagen.
The cities’ governance arrangements for the sectors are very different, with both national-level
government and multiple municipal local governments requiring coordination in Copenhagen
– while in Hong Kong a somewhat simplified political structure allows for a greater degree of
control. Hong Kong’s land-ownership system, with most land owned by the government, allows
for a more successful model of land-value capture. The integrated ‘Rail plus Property’ model
of the MTRC also contributes to this success. The transport systems of the two cities differ
significantly, with Hong Kong’s based heavily around public transport (90% of motorised trips),
while cycling plays an important role in Copenhagen.
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Key lessons emerging from the study of land-use and transport integration in Copenhagen and
Hong Kong across topics of leadership and strategy, finance and regulation and planning include
the following:
B1.3.1

Leadership

Land-use and transport integration relies on strategic top-down policy and planning
processes.

Copenhagen has benefited from a strong spatial vision in the form of the Finger Plan, which
has provided some consistency in approach to land-use planning over the past sixty years.
The integrity of the original vision has, however, faced considerable challenges, particularly
arising from fragmented governance of land-use regulations and transport infrastructure, and
from on-going changes to the legislative and institutional context for regional land-use and
transport planning.33, 40, 43 In Hong Kong, strong centralised government control has ensured tight
integration between transport infrastructure and urban development. With effectively one layer
of government administering land-use and transport planning for the metropolitan region, Hong
Kong has been able to exert an uncommonly high level of control over the transport and land-use
sectors.
Lacking metropolitan governance is a liability for coherent land-use and transport policies,
even for regions with strong city-level leadership.

The current regional planning system in Copenhagen relies on strong central government
direction to coordinate over 30 municipalities and has replaced regional-level land-use planning
authorities. One area of inconsistent policy is regional road building in Copenhagen which has
compromised compact city policy and the shift towards greener transport. Traffic growth has
continued to be a problem in Copenhagen during the past twenty years, despite compact city
planning and investment in public transport and cycling. Uncoordinated investments in both
road and public transport networks has threatened to undermine green transport objectives.55
Regional coordination of land-use and transport in the case of Hong Kong is even more complex
as it involves cross-border collaboration with China’s Guangdong Province.
Compact city transport strategies differ significantly across cities but a clear strategic priority
in each case is essential for pioneering cities.

Copenhagen demonstrates that cycling is a central component of a modern urban transport
system. Despite the very high rates of cycling that exist already, the city continues to invest in
this sector, with the Municipality of Copenhagen targeting an increase in journey to work mode
share from 36 to 50% by 2015.46 Hong Kong’s priority for implementing a rail-based network
provides the backbone of a highly efficient urban passenger transport system with significant
economic and environmental benefits. Hong Kong’s experience shows that concentrating urban
development along public transport corridors, combined with a policy context that discourages
car-use, can establish a transport system with low levels of energy use and low costs for the
community.
B1.3.2

Finance

Establishing a comprehensive public transport network requires significant public investment
or land value capture and can prompt high-value land development.

In Copenhagen, investment from national-level government in the S-train network established
the backbone of the rail-based Finger Plan. Recent investment in the metro has continued to rely
on funds from national government, despite attempts at self-financing through capturing landvalue increases and partnerships with Municipal government. Hong Kong’s integrating property
development and railway construction functions provide an effective way of funding large-scale
public transport infrastructure. The MTRC ‘rail plus property’ business model is a successful
example of where infrastructure can be financed through capturing increased land-values on
surrounding publicly-owned land. Most importantly, both cities show that rail infrastructure
needs to be developed prior to developing and activating new urban developments.
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Even innovative financing approaches such as land value capture schemes require on-going
revision and updating to respond to constant urban change

While Hong Kong’s ‘Rail plus Property’ model was initially used to fund urban expansion
and new railways on greenfield sites, Hong Kong has recently shifted its emphasis to urban
regeneration opportunities and the potential for property development around existing stations.76
The ‘Rail plus Property’ model also increasingly relies on urban design quality, integrated feeder
bus services, and pedestrian connectivity around stations. Creating new developments adjacent
to railway stations that are attractive for residents and businesses requires not only a high quality
railway network, but close attention to the integration of stations with surrounding pedestrian
networks and feeder bus services. These features can have a significant impact on railway
patronage.76 In Copenhagen, the experiences with capturing land-values for the new metro
provided important information for improving such schemes in the future.
B1.3.3

Regulation and planning

Integrating transport infrastructure with urban development requires strong regulatory
frameworks.

Both Copenhagen and Hong Kong use a comprehensive range of regulatory instruments to
guide land-use decisions. The ‘station proximity principle’ for the Copenhagen metropolitan
region ensures workplaces are easily accessible by public transport and other green transport
modes. Hong Kong also promotes development near rail stations by specifying very high density
requirements for new buildings: ne interviewee highlighted that “floor-area ratios are a key
policy tool for us in encouraging high density development.” Both cities further regulate carparking provision to discourage private vehicle use and support public transport patronage. Hong
Kong and Copenhagen are distinctive in using regulations to clearly demarcate rural and urban
zones, resulting in ‘hard edges’ between high density development and green agricultural and
recreational areas; Copenhagen’s ‘green wedges’ and Hong Kong’s forested mountains protected
as ‘country parks’. While both cities have strong regulatory frameworks, Hong Kong’s widespread
public land ownership and centralised governance system enables more direct public-sector
coordination of land development.
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Hammarby Sjöstad,
Stockholm
Stockholm’s first ecodistrict was built during
the 1990s with ambitious
environmental targets. New
technologies and skills
developed for Hammarby are
now being rolled out across
wider markets in Sweden
and abroad, with economic
benefits for the city.
Stockholm is capitalising on
the export potential of ideas
and technologies developed
for eco-districts through
Symbiocity, a Trade Council
agency.
Photo credit: Marina Montero Carrero
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B2 Eco-districts and buildings
The construction sector contributes 5-15% of GDP globally and generates
5-10% of employment at the national level.1 However, buildings also account
for an estimated one third of global greenhouse gas (GHG) emissions. Carbon
emissions from buildings are mainly generated during their operational
phase – primarily for heating, cooling and lighting – due to the use of fossil
fuels.2 In addition, the building sector is responsible for 40% of global energy
consumption2 and about 20% of global water consumption.3
According to the Intergovernmental Panel on Climate Change (IPCC),4 buildings
constitute the sector with the highest potential for mitigating GHG emissions,
accounting for up to 29% of the projected baseline emissions for 2020. Energy
efficiency measures such as insulation, renewable micro-generation, conversion
of heating energy to electricity (e.g. through air and ground source heat pumps)
and renewable-sourced district heating are all being developed and deployed in
many countries around the world.
Emissions savings can be met while also reducing costs. Based on a range of
studies, investments of US$300bn-US$1tr per year could reduce global energy
consumption in buildings by around one third, while yielding a cost saving
of US$35 per tCO2. This compares with a net cost of US$20 per tCO2 for the
power sector.5 As such, this sector more than any other provides substantial
opportunities for going green and benefiting the economy directly. Other
economic benefits of the green building sector include substantial employment
opportunities in the construction sector and higher productivity levels resulting
from the lower health risks of better quality buildings.
Some cities are now starting to innovate towards eco-districts, which allow
the scaling-up of sustainability benefits from the individual building to whole
neighbourhoods. Eco-districts are underpinned by the idea that integrated
solutions, e.g. in construction, heating, water and waste, are best delivered at the
scale of entire districts.6 Some also argue that the size of districts allows more
rapid action than city-wide policy, while still having a significant impact.7
Hammarby Sjöstad,
Stockholm
Initially built as part of
Stockholm’s candidature
for the 2004 Olympic
Games, the city has
invested around
US$1bn in Hammarby
Sjöstad, but will
recoup costs through
leasing and selling
property. If realised, the
wider economic and
environmental benefits
of the project will be
achieved at relatively
low cost.
Photo credit: Lennart
Johansson
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B2.1 Stockholm: Innovation and the next generation of eco-districts
In the words of Stockholm’s Mayor, Sten Nordin, “In 2030, we will be the green capital of the
world”. This goal is part of the City’s Vision 2030,14 designed to make Stockholm and its economy
‘world class’. The vision includes extensive opportunities for work and education, a thriving
business environment, regional growth, an efficient transport system and the development of a
world-class knowledge region of universities, vocational programmes and entrepreneurship.

Figure B2.1a Green Growth
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Stockholm has a history of green growth (Figure B2.1a) and was named European Green Capital
in 2010. Following a substantial fall in the population after 1960, the City of Stockholm has
recently grown to over 850,000 people and is predicted to reach 1 million residents in the next
15 years.9 The population of the surrounding county is already over 2 million.9 The economy has
also grown: GVA per capita in the metropolitan region increased by 41% from 1993 to 2010, with
employment rising in parallel with the increase in population. At the same time, greenhouse gas
emissions per capita have fallen by 31% in the city, while water and energy consumption have
both decreased over the last few years (Figure B2.1a).
The buildings sector has contributed to Stockholm’s green growth credentials. A national energy
tax and national building standards limit energy consumption in new buildings, and around 80%
of the energy used for district heating is renewable fuel or energy from waste or residual heat.
More recently, Stockholm has led the innovation of new-build eco-districts, integrating clean
tech solutions at the district level.
2.1.1

The Policy Programme

Stockholm, and Sweden more generally, has a long history of energy efficiency in the buildings
sector. Over 50 years ago the City began creating the infrastructure for district heating, which
now accounts for nearly 80% of all heating in Stockholm.17 Originally owned by the City, the
system is now owned and operated by Fortum, a private corporation. Today, 80% of the energy
used for district heating in the City is renewable fuel, energy from waste or residual heat.
National building regulations – which are some of the most stringent in the world18 – have also
driven the energy efficiency of new buildings in the Stockholm region. Energy use must comply
with a standard of 90 kWh/m2 for district heating and 55 kWh/m2 for electric heating.19 These
standards have been taken further by energy efficiency targets under the City of Stockholm’s
Environmental Programme 2012-2015.13 Using contractual obligations on land designated by the
City, developers will need to meet a standard of 55 kWh/m2 for district heating.
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Figure B2.1b Stockholm’s eco-districts
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Stockholm’s ecodistricts. Redevelopment
in Hammarby Sjöstad,
an old industrial area,
started in 1996 as part of
Stockholm’s bid for the
2004 Olympic Games.
Upon completion this
eco-district will occupy an
area of 2 km2 with 11,000
residential units, over
25,000 inhabitants and
10,000 jobs. Works at the
Stockholm Royal Seaport,
an old industrial and
harbour area, commenced
in 2010. In 2030, the
district will cover an area
of 2.4 km2 and will offer
10,000 new dwellings and
30,000 new jobs. LSE
Cities graphic based on
multiple data sources: 15, 16

National policy instruments have also been used in the last five years to retrofit existing buildings
with energy measures. Examples include an energy tax and grants that incentivise the takeup of renewable technologies. The city also aims to retrofit its own existing building stock to
reduce energy use by at least 10% by 2015. The aspirational aim is also that these various energy
efficiency measures will contribute to Stockholm’s target of limiting greenhouse gas emissions to
3 tCO2e per person by 2015.13
Stockholm is at the cutting edge of developing eco-districts. In 1996, the City decided to
redevelop the area of Hammarby Sjöstad in the south-east of Stockholm as part of its bid for
the 2004 Olympic Games. Hammarby was an old, highly polluted industrial and harbour area.
With the aim of housing over 25,000 residents in around 11,000 apartments by 2017, all political
parties agreed to make the redevelopment an example of environmental best practice.20 The
overall environmental goal – far reaching for its time – was to create a residential zone with half
the environmental impact of other comparable districts built during the 1990s. Targets included
total energy use of 60 kWh/m2, 50% less water consumption compared to the average water
use in new housing in the inner city area, and the entire energy supply to be based on renewable
sources.21
Building on the lessons from Hammarby Sjöstad, the City authorities have embarked on a new
type of eco-district at Royal Sea Port – a former container port, oil depot and gasworks covering
236 hectares and now one of the largest urban development projects in Europe. Royal Sea Port
will integrate residential buildings with commercial properties, ranging from port trade to IT,
finance, and media companies. Using modern, sustainable architecture and planning, the aim
is to integrate 10,000 household dwellings and 30,000 office spaces with parks and green open
spaces.22
The area will be supplied with a smart grid, benefit from a biofueled combined heat and power
(CHP) system (including recovery of waste and heat) and use on-site renewable microgeneration
of electricity. Overall, energy use will be limited to 55 kWh/m2 through contractual obligations (a
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lesson learnt from Hammarby, where energy targets were not met). The goal is to limit carbon
emissions to 1.5 tCO2e per person by 2020, and for the entire site to be fossil fuel free by 2030.22
B2.1.2

Impacts

Environmental impacts
Stockholm has been highly successful at reducing environmental impacts in the buildings
sector. The city has experienced a 33% reduction in greenhouse gas emissions from heating
and electricity over the last few decades, with emissions falling from 3.8 tCO2e to 2.3 tCO2e per
person between 1990 and 2010 (Figure B2.1c).
Much of this change has been nationally driven. Following the oil crisis in the 1970s, the use of
natural gas and oil in Swedish households has dropped to extremely low levels, making up only
0.6% and 2.2% respectively of the total energy use in 2007. This compares to 40% and 15% for
the European Union as a whole.23
Hammarby Sjöstad eco-district is now 75% complete,24 with around 18,800 residents occupying
8,250 apartments.24 In terms of waste, wastewater and transport emissions, the project has been
an environmental success. Overall, 95% of the waste from the district is combusted at the local
Hogdalen CHP plant, utilising 90–100% of the energy content of the waste.21 Wastewater is
treated at the local Henriksdal treatment plant, where biogas is generated from the extracted
wastewater sludge. The purified wastewater passes through Hammarby Sjöstad’s thermal power
station, where the heat is regenerated as district heating. In terms of transport, 79% of commuter
residents of Hammarby Sjöstad walked, cycled or used public transport in 2007.21
Meeting Hammarby Sjöstad’s energy efficiency goals for buildings has been less successful.
The original goal was to limit the total supplied energy to 60 kWh/m2. However, the goal
was perceived by developers at an early stage as unrealistic and was adjusted to 100 kWh/
m2 in 2005 by the City.21 As a result, levels of energy use at Hammarby Sjöstad are similar to
those in comparable districts in Stockholm.25 Nevertheless, Hammarby Sjöstad has acted as
a useful learning exercise for the City, which is now working more actively with developers
and researchers on methods to reach the energy goal of 55 kWh/m2 at Royal Seaport and new
developments across Stockholm.13, 22
Economic impacts
The economic impacts of Stockholm’s eco-districts have been wide-ranging. In terms of business
growth, Hammarby Sjöstad has provided opportunities to 30-40 developers.24 Green tech
companies have also benefited, from those producing control systems to solar cell companies
to consultancies.25 In addition, those interviewed in the private sector26, 27 report that new
technologies and skills developed for Hammarby Sjöstad are now being rolled out to wider
markets in Sweden and abroad.
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The Royal Seaport has substantial business growth potential as an innovation hub, with
companies such as Ericsson, ABB, Fortum and Electrolux getting involved locally.28 The district
is also set to become a new hub for Sweden’s financial industry, with Nasdaq agreeing to be one
of the founding private sector partners, while development of cruise and ferry transport should
boost tourism and regional business links.22
Developers and other companies26, 27 report that they have also benefited from Stockholm’s brand
as a green leader, and from participating in the Hammarby Sjöstad project because of its large
and continued exposure internationally as an example of best practice. Stockholm is capitalising
on the export potential of ideas and technologies developed for eco-districts through Symbiocity,
a Swedish Trade Council agency.29
The economic benefits of Stockholm’s eco-districts have required substantial investment. For
example, about SEK6bn to 7bn (around US$0.9bn to 1.1bn) has been invested in Hammarby
Sjöstad to date by the City of Stockholm, representing about 15% of the total investment. The
costs of decontaminating the land were particularly high. However, the City is receiving a partial
return through land-leasing and selling. Based on interviews with the City,24 selling the land at
the market price – around SEK14,000 (US$2,000)/m2 currently – should result in the project
being close to break even on the investment in public finance terms.24 If realised, the wider
economic, environmental and social benefits for the City will have been achieved at relatively
low cost.
B2.1.3

Policy Actors and Partnerships

Much of the successful implementation of eco-districts in Stockholm has been a result of
effective public-private partnerships, particularly between the city, private sector and research
institutes such as the Royal Institute of Technology (KTH). The key partner has been the City
itself, providing strong leadership, direction and master planning, finance and platforms for
partnership – all of which have given the private sector the confidence to invest, innovate and
deliver solutions for Stockholm’s eco-districts and green buildings. The national government has
also played an important role, particularly in providing finance for innovation and R&D, setting
national energy efficiency standards and encouraging knowledge-sharing partnerships.
Stockholm’s eco-districts have been a top-down initiative, and stakeholders such as the local
community and NGOs have not been strongly involved. However, research institutes such as
KTH have been very important partners, providing R&D expertise and independent evaluation
of outcomes.
These partnerships have been formulated at different levels. For example, at a high level, Royal
Seaport was originally created as a partnership between the City and six leading companies:
Nasdaq OMX (financial services), Tallink Silja (passenger shipping), Fortum Sverige (energy),
Vasakronan (property), Länsförsäkringar (insurance) and Envac (waste). Since then, other
companies such as Ericsson, ABB and Electrolux have also joined.28
At the same time, partnerships at lower levels have been forged to tackle specific technological
problems or to foster innovation in particular fields. For example, the City has formed a small
partnership of four to five representatives to work on the detail of how to measure the City’s new
energy target of 55 kWh/m2.25 The group includes a City-owned real estate company, a private
sector building company, the City department responsible for selling land to developers, the
environment department, and the Royal Institute of Technology.
Two key innovation projects at Royal Seaport are the Smart Grid and Smart Communication.
ABB and Fortum are responsible for management of the Smart Grid project, whilst KTH is
responsible for the project’s environmental targets. Associated partners provide strategic
solutions. The Smart Communication Innovation is led by Ericsson, who together with
VINNOVA are providing SEK10m (around US$1.5m) each to work on the implementation of the
project.22
Stockholm’s eco-districts have also been driven by effective financing partnerships. For
example, the funding body for Hammarby Sjöstad comprises the City of Stockholm, Stockholm
Transport, the National Road Administration and private investment. In addition, major funding
allocations distributed by the City were provided by the Swedish Government’s Local Investment
Programme (LIP).
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Table B2.1 Public private partnerships. Eco-districts and buildings in Stockholm
Partner

Supportive actions

Challenges

City
Government

Leadership and strategy. Driving new green
solutions through leadership and master
planning of Hammarby. Providing business with
the confidence to invest in 5-10 year research
programmes through a long-term strategic
commitment to eco-districts.26

Basing the competition for Hammarby Sjöstad
development tenders on price, rather than
on land use, building specifications, energy
standards or environmental outcomes.27 As a
result, energy efficiency targets were not met.

Finance. Public investment of US$910-1,060m
for Hammarby Sjöstad from the City’s budget.
Major costs included land decontamination and
compensating existing on-site companies to
clear the site.24

Lacking detailed economic assessments
commissioned by the City or national
government on eco-districts and the green
buildings sector.

Regulation. Owning the brownfield
sites provides strong policy control over
environmental and economic outcomes. Setting
energy efficiency target of 55 kWh/m2 for
all buildings on land designated by the City13
and working closely with partners to develop
solutions for delivering on the target.24
Partnership building. Creating a platform at the
Royal Seaport Innovation Centre where different
companies can innovate more effectively.26

National
Government

Finance. Contributing national funds for
Hammarby Sjöstad and other eco-districts
through the Local Investment Programme (LIP).15,
21
Financing sustainable urban projects through
a SEK340m fund managed by the Delegation
for Sustainable Cities. E.g. to develop ICT
solutions that can support the City in reaching
its sustainability goals. Providing 50% of R&D
project financing through VINNOVA (Sweden’s
R&D funding agency) for some private sector
green innovation projects at Royal Seaport.
Leveraging 50% private sector finance. Providing
finance for Royal Seaport’s smart grid through
the Swedish Government’s Energy Department.

Setting different energy efficiency requirements
in different geographic areas of Sweden
increases production costs to tailor solutions
for each area.25

Regulation. Setting national energy efficiency
standards of 90 KWh/m2 for non-electric heating
places an obligation to comply.19
Partnership building. Providing a forum through
the Delegation for Sustainable Cities where
businesses can discuss solutions and innovation
for green projects.26

Business

Research
Institutes

Finance. Matching 50% public investment from
VINNOVA with 50% private investment for
various R&D projects at Royal Seaport.

Resisting the City’s energy efficiency target for
buildings of 55 kWh/m2, though now accepted
by the construction sector.25

Partnership building. Actively participating in
the city’s energy efficiency standards group the
Royal Seaport Innovation centre, including the
Smart Grid and ICT.26

Lacking skills and technology solutions in
innovative engineering for green buildings
meant that Hammarby targets were not met.25
However, Hammarby Sjöstad has driven skills and
technological development now used at Royal
Seaport, across Stockholm and internationally.

Partnership building. Providing R&D expertise
for Hammarby Sjöstad and Royal Seaport. E.g. in
construction, transport, energy, ICT.24-27
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B2.2 Portland: A leader of the US green building economy
Portland, Oregon, which sits in Multnomah County in the Pacific Northwest, is considered one
of the greenest cities in the United States.33 Its credentials as a green city began over 50 years ago,
when the Oregon health authority introduced a series of clean water regulations to clean up the
polluted Willamette river. The city is also known for its urban growth boundary, restricting urban
expansion into surrounding farmland and forests.
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Portland has experienced green economic growth as a result of its combined economic and
environmental policies. Between 1993 and 2010, the metropolitan economy grew by 59%, while
between 2003 and 2010 the number of jobs in the green sector increased by 32%.34 Greenhouse
gas emissions per capita decreased by 26% from 14 tCO2e in 1993 to 10.4 tCO2e in 2010. Over the
same period, energy use per capita remained relatively constant (Figure B2.2a).
Residents in the Portland area enjoy shorter travel distances than those in the average U.S.
metropolitan area, which not only reduces environmental impacts but also saves the local
economy US$2.6bn per year.35 Evidence also suggests that the skilled workers who help drive the
local economy are attracted to Portland’s quality of life: the number of college-educated 25 to 34
year olds in the Portland metropolitan area increased by 50% in the 1990s – five times greater
than the national rate.36 Part of the attraction is living in the city centre and using effective public
transport – both rates are higher in Portland than in other metropolitan areas in the United
States.
In the last three years, the City has attempted to continue decoupling growth from environmental
impacts by integrating green growth policies into its overall economic strategy. In 2009, the City
Council adopted the Portland Economic Development Strategy, a five year plan for promoting
job creation and economic growth.37 A recent progress report shows that, despite the economic
downturn, Multnomah County (in which Portland is located) has added 16,300 new jobs between
2009 and 2012. Unemployment is now lower than the national average and the area has seen a
net gain of almost 8,000 new businesses.
Alongside the development strategy is Portland’s longer term Climate Action Plan, which aims
to reduce greenhouse gas emissions by 40% by 2030.38 The green buildings sector has been an
important component of the City’s strategy, backed up by a range of policies at the city, state and
federal levels including Portland’s Green Building Initiative, promotion of LEED (Leadership
in Energy & Environmental Design) building standards and state cash incentives for energy
measures in homes. Furthermore, the City is aiming to remain at the forefront of green growth
ideas through the creation of five eco-districts in existing Portland neighbourhoods.
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Figure B2.2b Portland’s five eco-districts
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Portland’s five ecodistricts, current figures:
Gateway (2.7 km2; 6,390
inhabitants; 7,000 total
employees),40 Lloyd
District (1.5 km2; 1,369
inhabitants; 16,424 total
employees),41 South of
Market (0.4 km2; 2,634
inhabitants; 2,971 total
employees),42 South
Waterfront (0.4 km2; 2,634
inhabitants; 2,971 total
employees)43 and Foster
Green (18.2 km2; 48,141
inhabitants; 7,825 total
employees).44 LSE Cities
graphic based on multiple
data sources.15, 45, 46

2.2.1

The Policy Programme

The City of Portland has actively promoted the green buildings sector over the last decade. In
1999, Portland’s Energy Office established the “Green Building Initiative” to assist home builder
associations to develop green building programmes. Since then, the City’s Office for Sustainable Development has carried out a progressive green building programme.47 In 2001, the City
Council adopted the City’s Green Building Policy,48 which requires all new city-owned facilities
to register and certify at the LEED level and incorporate green building strategies into tenant
improvement and operation and maintenance practices. In 2005, the City Council raised the
certification level of new City-owned properties to LEED Gold.49
The federal government has played an important role in Portland’s green buildings sector.50
High LEED standards for federal-owned and leased buildings have led to pressure and
momentum for green certification to be taken up in the private sector.50 In addition, Clean
Energy Works Oregon leveraged US$20m in federal funds to encourage residential energy
retrofits through a public-private partnership.51 This innovative programme provides low-cost
improvements to homeowners to become more energy efficient through financing on utility
bills.52
Alongside these policies, the Energy Trust of Oregon has helped consumers reduce their energy
bills through information on how to save energy, and through cash incentives funded by the
utility companies to trade in old appliances for more energy efficient models.53
Under Portland and Multnomah’s Climate Action Plan, the City has four main goals for the
building sector to meet by 2030.38 These are (1) reducing by 25% the total energy use of all
buildings built before 2010, (2) achieving zero net greenhouse gas emissions in all new buildings
and homes, (3) producing 10% of the total energy used within Multnomah County from on-site
renewable sources and clean district energy systems, and (4) ensuring that new buildings and
major remodels can adapt to the changing climate.
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As well as city-wide policies for green buildings, the City of Portland and the Portland
Sustainability Institute are leading the development of five pilot eco-districts in Gateway, Foster
Green, Lloyd District, South Waterfront and South of Market. The initiative was launched in
2009. Progress to date includes preparatory assessment, education and capacity-building
projects, and feasibility studies for district-scale water and energy infrastructure.54 The ecodistrict initiative aims to build on Portland’s success in the green building sector and to scale up
sustainability benefits from the individual building to the neighbourhood scale.
B2.2.2

Impacts

Environmental impacts
Portland has successfully reduced greenhouse gas emissions in the buildings sector over the last
decade. Between 2000 and 2010, building emissions decreased by 27%, from 6.6 tCO2e to 4.8
tCO2e per person (Figure B2.2c). This reduction took place in both the residential sector, where
emissions fell by 27% to 2.2 tCO2e per capita and in the commercial sector, where emissions fell
by 28% to 2.6 tCO2e per capita.
In part, this is due to the success of the green building programmes. The Energy Trust of Oregon
estimates that, in 2011, their information services and cash incentives, funded through the energy
suppliers, saved 46.9 average megawatts of electricity, 5.4m annual therms of natural gas and
generated renewable energy sufficient to power 1,144 homes.55
As Portland’s eco-districts programme is still largely in the preparatory stages, it is too early to
assess its environmental impact.
Economic impacts
Portland’s initiatives to increase the energy efficiency of buildings in the City have brought a
range of economic gains, even during the recent recession. As one interviewee reported: “The
past five years have been hard for the design and construction industry. But we did an analysis of
Portland architects, engineers, contractors and so on, and we found that those working on green
projects and LEED standards have actually been more resilient in the downturn, and pay higher
wages than the broad universe of the development field.”Lisa Abuaf, Central City Manager, Portland Development
Commission

The Clean Energy Works Oregon programme has completed more than 1,100 retrofits, created
almost 30 permanent jobs and supported more than 500 construction jobs.56 The Energy Trust
of Oregon reports that they have helped consumers save over US$1bn, raising disposable income
levels during the economic downturn. In 2011 alone, the Energy Trust estimates that it helped
consumers and businesses invest in new energy strategies at 143,000 sites. Cost savings included
US$94m for residents, US$75m for the commercial sector and US$64m for industrial and
agricultural participants.57

Figure B2.2c GHG emissions in Portland
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Portland’s reputation as a leader in sustainability has brought inward investment from a range
of clean tech companies such as Vestas (wind power) and Solopower (solar), as well as attracting
entrepreneurs and highly skilled workers in other sectors through its reputation as an attractive
and innovative city.56 Maintaining its status as one of the greenest cities in the United States will
be increasingly difficult as others (e.g. San Francisco) also forge ahead with green economic
development. Evidence from interviews suggests that eco-districts are already an important
part of Portland’s strategy to remain at the cutting edge, promote innovation and attract further
inward investment.
B2.2.3

Policy Actors and Partnerships

Some of the most successful policy initiatives in the green building sector in Portland have come
from public-private partnerships. Portland has implemented a range of different public-private
financing mechanisms to encourage lower energy use and higher environmental standards for
buildings. For example, Portland Development Commission deals with commercial property,
providing small grants of typically US$20,000–50,000 and larger loan programmes from
US$200,000 to US$8m. Loans are provided to fill a financing gap between the capital cost and
the proportion of finance raised from banks and other private sector investors. A range of “public
good” criteria – including green building – is a condition of the loan.51
The State of Oregon also contributes, with a range of policy frameworks including financial
incentives through the Oregon business energy tax credit, the State Energy Loan Programme
and resources supplied by the Energy Trust of Oregon.51, 53 The Energy Trust of Oregon, funded
through an energy supplier obligation in partnership with the utility companies, provides
information and cash incentives to replace old electrical appliances, and install renewable energy
and insulation.57 This public-private partnership has been one of the most successful instruments
for reducing energy use and producing substantial cost savings.
Other supporting initiatives and organisations in the green buildings sector include the Oregon
Built Environment and Sustainable Research Centre (focussed on commercialising research on
green building technologies), the Earth Advantage Institute (the nation’s leading organisation
for green building), and the Surdna Foundation (awards grants to non-profit organisations in the
priority areas of Sustainable Environments, Strong Local Economies, and Thriving Cultures).51, 53
The eco-district programme also encompasses a wide range of partners from the public
and private sectors, all committed to testing district-scale sustainability best practices and
innovation.59 One key organisation is the Portland Sustainability Institute (PoSI), established
by the Mayor of Portland in 2008. PoSI is an independent non-profit organisation that acts to
incubate and develop partnerships among policy makers, the private sector and local research
institutes in order to drive innovation and solve technological problems and market failures at the
City scale. The Portland Development Commission is a key player in the partnership, acting as a
financier, broker and communicator, as well as bringing researchers and business together to help
bring new technological solutions to market.
Buy-in from local residents and businesses is essential and has been an important part of the
approach. However, some eco-districts are more strongly private sector-led, such as Lloyd
District, which includes among its partners the Portland Trail Blazers (a sports team and major
property owner), Corix (a private utility company) and McKinstry (a construction company).
Together with the City government and PoSI, the partnership is developing potentially the largest
district energy project in Portland.59 Other eco-district pilots, such as Foster Green, are more
community-led, with social equity objectives and a consensus-driven approach central to the
programme. However one interviewee from the City suggested that the consensus approach
leads to slower programme implementation, since everyone on the board has to agree to each
decision. On the other hand, once a decision is made, the City can be confident that the initiative
has complete buy-in.
Another important player in the eco-district pilots is Portland State University. PoSI has
helped organise teams of researchers to provide research and innovative solutions for the
pilots. Examples include the development of a measuring and evaluation system for district
performance based on attitudes of residents before, during and after the process of establishing
an eco-district. The partnership also provides opportunities for students to develop their skills
directly with business, policy makers and the local community.59
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Table B2.2 Public private partnerships. Eco-districts and buildings in Portland
Partner

Supportive actions

Challenges

City
Government

Leadership. Creating a bold vision of ecodistricts in Portland with the Mayor leading from
the front.51, 53, 58

Lacking substantial funds to ensure continued
strong management support from the City
or to ensure that eco-district community
organisations have sufficient resources for selfgovernance and implementation.

Finance. Providing finance and technical advice
through the Portland Development Commission
to help manage the creation of eco-district
organisations.51
Partnership building. Creating the Portland
Sustainability Institute as a driver of publicprivate partnership, working with communities
to develop eco-districts. Working with the
Regional Workforce Investment Board and
WorkSystems Inc. to align resources for skills
development to support the city’s sustainable
economy. Providing support through the Bureau
of Planning and Sustainability to build effective
community groups to self-manage the ecodistricts.

National/State
Government

Finance. Providing US$20m of federal funds
for residential building energy refits. Providing
information and cash incentives through the
Energy Trust of Oregon to replace old electrical
appliances, and install renewable energy and
insulation.51, 53

Lacking regulatory and non-regulatory
incentives and disincentives to drive private
sector implementation of new solutions.
Lacking metrics for measuring the
environmental and economic impacts of ecodistricts or for evaluating outcomes.

Lacking federal funding for eco-district
initiatives despite funding mass transit systems
in cities.58
Lacking compliance regulation for stringent
national energy requirements for all buildings.

Regulation and contractual obligations. Setting
high LEED standards for federal-owned and
leased buildings, creating peer pressure and
momentum for LEED to be taken up in the
private sector.50
Partnership building. Working with Oregon
BEST (Oregon Built Environment & Sustainable
Technologies Center) to create a university and
industry partnership through the Sustainable
Built Environment Research Consortium,
commercialising cutting-edge innovations in the
built environment.51

Business

Finance. Providing private sector finance for
green buildings in public-private financing
partnership with Portland Development
Commission.
Partnership building. Portland State University
working with partners on research and
innovation for their own eco-district.

Research
Institutes

Partnership building. Portland State University
working with partners on research and
innovation for their own eco-district.

Community and
NGOs

Partnership building. Incubating public-private
partnerships to drive innovation and solve
problems at the metropolitan scale through the
not for profit Portland Sustainability Institute.
Connecting private sector stakeholders
with funders and the public sector through
community groups such as Lloyd TMA.
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Currently lacking measurable objectives and
associated metrics.

Finally, the “We Build Green Cities” campaign is led by PoSI, developed in partnership with the
City of Portland, Portland Development Commission, Business Oregon and Wieden & Kennedy,
and is a ground-breaking export strategy designed to drive demand for Portland’s expertise in
green engineering, design, construction and planning both in the US and globally.60

B2.3 Lessons
Stockholm and Portland are two cities with a long history of green policy programmes aimed
at the buildings sector, particularly in terms of energy efficiency and renewable energy
measures. Importantly, in both cases, these programmes have been supported – financially and
through parallel policies – by their national/federal government. Building sector greenhouse
gas emissions in the cities have fallen, while residents and businesses are already benefiting
financially from lower energy consumption.
Furthermore, both cities are at the cutting edge of developing eco-districts, though with
very different approaches. Stockholm has used old industrial sites on the waterfront to build
completely new eco-districts where new technologies can be tested. Radical innovation is central
to this approach. The city has been highly effective at partnership building and harnessing the
innovative potential of multi-national companies, private finance, local research institutes and
expertise in the city itself. The main challenge that the city now faces is how to roll out solutions
created in the new eco-districts to existing neighbourhoods where community engagement will
become more important for effective delivery of measures.
Unlike the brownfield test-bed eco-districts of Stockholm, the aim in Portland is to work with
existing neighbourhoods; each with different characteristics, different governance structures
and different objectives. Furthermore, although the initial push was top-down from the city,
the Portland eco-districts are being led more by the community organisations themselves. This
more bottom-up approach contrasts with the strong top-down approach of Stockholm. As in
Stockholm, Portland’s eco-districts involve multiple actors in public-private partnerships.
Key lessons emerging from the experience of Stockholm and Portland can be grouped into four
key areas: leadership (including strategy), finance, regulation and partnership building. In each of
these areas, set out in the sections below, public and private sector partners have used supportive
actions to enable green growth policy programmes to deliver more effectively.
B2.3.1

Leadership

A strong vision and long-term commitment from the city raises investor confidence and
community buy-in for eco-districts.

Eco-districts require a top down vision. Without a vision, it is impossible to draw together the
broad range of objectives, policies and technologies into a focussed direction. In addition,
master planning and a long-term strategic commitment to eco-districts by the city provides
business with the confidence to invest in medium to long-term innovation programmes. “To get
the subsidy injection for innovation is important, but more important is that we see the City of
Stockholm really has a long-term commitment. For us to engage from a research perspective,
we must know this is five to ten years.” Matilda Gennvi Gustafsson, Sustainability Director, Ericsson and Rohan Richards, Senior Strategy
Consultant, Ericsson

First mover cities can use eco-districts to support their modern, high-tech brand and increase
export opportunities.

Both Stockholm and Portland have been early movers in the green buildings sector and cuttingedge eco-districts. As a result, the brand of both cities as modern, green and open for business
has been helped. For example, companies such as Ericsson acknowledge that they can leverage
Stockholm’s image as world-class in sustainability and energy. Lessons from Portland are similar:
“We have a national brand around eco-districts that is unparalleled, and our firm and other
firms are getting work in other cities and other states, in part because of Portland’s programme.”
Clark Brockman, Principal, Sustainability, SERA Architects
In both cities, a dedicated body has been set up to promote
technologies and ideas developed in the eco-districts on the export market.
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B2.3.2

Finance

Pooling city, state and national funding increases the potential for leveraging large-scale
private finance.

Partnerships of city government, national government and the private sector are essential
for providing the scale of investment needed to kick-start and develop radical and ambitious
technological solutions. Cities that pool funding with national funds leverage larger-scale private
finance, while specific national schemes for providing upfront capital and R&D matched funding
can support the long-term credibility of projects such as eco-districts. “Of course if you want to
improve people’s quality of life and the environment the costs can be high. But we’ve learned
from Hammarby that with the right financing, and working in partnership, you can get high value
at low cost.” Martin Skillbäck, Project Manager, Development Department City of Stockholm
B2.3.3

Regulation and planning

A mix of national regulation and city land contracts is an effective driver for green buildings.

National and city policy instruments can be used effectively, but need to be coordinated.
Alongside financial policy instruments such as funds raised from energy suppliers to provide cash
incentives for upgrading appliances, and subsidies for retrofitting existing buildings, building
codes and standards for new build are powerful instruments. Building standards can be regulated
at the national level, which can be targeted not only at new buildings but also for retrofitting.
Alongside these national regulations, contractual obligations can be placed on developers by
municipal governments to drive even more ambitious energy and other building standards for
specific eco-districts and city-designated new build.
Targets need to be backed up with policy instruments and verification.

Targets for eco-districts and building standards are important for setting the direction, but also
need to be matched with regulation (e.g. at the national level) or contractual obligations (through
city leasing and sales) to ensure implementation. Stockholm has put these lessons into practice
for their new eco-district, Royal Seaport. “Hammarby was a great success in many ways, but
we’re not satisfied with the energy consumption so far. We’ve learned a valuable lesson from
that – at Royal Seaport we back up the new energy targets with contractual clauses, a technical
working group and impact assessments.” Martin Skillbäck, Project Manager, Development Department City of Stockholm The city
is also ensuring that energy standards are verified not simply on building completion, but also
two years later when buildings are in actual use. Similar lessons can be drawn from Portland’s
experience of eco-districts: “One of the important lessons we’ve learned in Portland is that it’s
not enough for the City simply to have a vision for eco-districts, or even to do a feasibility study.
It needs planning or zoning requirements. Some form of regulation and financial support. Simply
waiting on the side-lines for the private sector to come in and build won’t work.” Clark Brockman, Principal,
Sustainability, SERA Architects

B2.3.4

Partnership building

Multiple partnerships are needed for delivering eco-districts, including partnerships for
strategy, finance, innovation and communication.

Eco-districts require highly cross-cutting solutions, and as such require broad partnerships.
“The mayor recognised that we needed a forum for non-profits, companies, universities and
government to come together. Without a partnership it’s impossible to push ahead with ecodistricts.” Lisa Abuaf, Central City and Green Development Manager, Portland Development Commission City leadership in providing
forums for different partners to brainstorm and share knowledge is essential for creating the
necessary momentum and conditions for radical innovation of new technologies. “As individual
companies, it simply wouldn’t be worth tackling these challenges in the current market. But by
providing clear targets, a firm long-term commitment, and a forum to combine the brains and
know-how of our partners, the City of Stockholm has given us the right conditions for all of us to
invest – and get a return in the future.” Matilda Gennvi Gustafsson, Sustainability Director, Ericsson and Rohan Richards, Senior Strategy
Consultant, Ericsson
Furthermore, different partnerships are needed for different purposes. City and
national government funding leverages private sector finance and technical partnerships can be
set up to tackle research or measurement challenges, while a central agency, such as the Portland
Sustainability Institute, is an effective means of communicating a common message for ecodistricts.
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Community engagement is essential for developing and rolling out eco-districts in existing
neighbourhoods.

Owning brownfield sites for creating new eco-districts provides strong policy control over
environmental and economic outcomes. This is useful for developing and testing new policies,
technologies and infrastructure. However, replicating solutions for existing neighbourhoods
will require policy instruments that cannot rely on municipal land ownership. “One of the key
questions we have from the business perspective is how the City proposes to use the innovative
platform at Royal Seaport to roll out solutions in other areas of Stockholm.” Matilda Gennvi Gustafsson,
Sustainability Director, Ericsson and Rohan Richards, Senior Strategy Consultant, Ericsson
Portland has already been tackling this
challenge by developing eco-districts in existing neighbourhoods. “What we found in Portland is
that eco-districts are more likely to be a success if a neighbourhood asks or wants to have one. It
needs grassroots buy-in and involvement.” Clark Brockman, Principal, Sustainability, SERA Architects

Eco-roof in
Portland
Over the past decade
the City of Portland has
actively supported the
green building sector. In
2001, Portland adopted
the City’s Green Building
Policy, which required
all new city facilities to
be LEED certified. In
2005 the certification
level rose to LEED gold.
In addition, eco-roof
coverage was made
mandatory on new
and replacement roofs.
Green building policies
have produced energy
cost-savings and wider
reputational benefits
for Portland’s growing
green business sector.
Photo credit: City of
Portland, Oregon Local
Government
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B3 Waste, recycling and energy
One key component in the transition to a green economy is the improvement in
resource efficiency, including improvements in the generation, management and
reduction of waste.1 Around 11.2bn tonnes of solid waste are collected globally
every year. This is expected to grow both in volume and complexity as incomes
rise and economies continue to grow worldwide, increasing the risk of damage to
human health and ecosystems and the sector’s contribution to climate change.2
Greenhouse gas emissions from waste represented 3.6% of the total 44 GtCO2e
emitted globally in 2005. The largest sources of emissions from this sector are
from solid waste landfill and wastewater.3
New opportunities for greening the waste sector arise from the growth of
the waste market, increasing resource scarcity and the availability of new
technologies. The two most promising areas are recycling and the production of
energy. However reducing or avoiding waste altogether – the ultimate long-term
objective – remains a significant challenge. Recycling is likely to grow steadily
and be a key component of greener waste management systems while at the
same time providing decent employment; it currently employs 12 million people
in just three countries, Brazil, China and the United States. The waste to energy
market was estimated at US$19.9bn in 2008 and is projected to grow by 30% by
2014.2
Nonetheless, in developing countries waste disposal is often beyond the
financial capacity of many municipal governments and the impacts on health –
particularly for low-income communities – should not be underestimated. As a
result, many cities need to focus more on reducing the social and health impacts
of waste than on the environmental and, increasingly, financial benefits of green
waste disposal.
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B3.1 Belo Horizonte: harnessing collective action to recycle
Figure B3.1a Green Challenge
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Belo Horizonte’s
metropolitan economy,
measured as Gross
Value Added (GVA) per
capita, grew 37% from
1993 to 2010 while the
metropolitan population
grew 41% reaching almost
6 million in 2010.6 Over
the period 2000 to 2010,
greenhouse gas emissions
per capita in the City of
Belo Horizonte increased
by 37% from 1.2 tCO2e
to 1.6 tCO2e and waste
to landfill, while initially
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The City of Belo Horizonte, the centre of Brazil’s third largest metropolitan area, is considered
a leader of Brazil’s economic growth in the last few decades. The metropolitan area’s economy –
measured as Gross Value Added (GVA) per capita – grew by 37%, its population by 41% and the
number of people employed by 65% in the period 1993 to 2010. This growth was accompanied
by a 37% increase in greenhouse gas emissions per person in the municipality between 2000
and 2010, though at 1.6 tCO2e per person (Figure B3.1a) this remains low compared to developed
countries, which emit an average of 10.6 tCO2e.8
The city generates an average of 0.7 kg of waste per capita and landfills a total of 3,500 tonnes
every day. In the early 2000s, landfill per capita gradually decreased according to the city’s
records. This is despite the strong growth in the economy. However, this decoupling was reversed
between 2006 and 2009, when landfill rates rose sharply (Figure B3.1a).
While recycling rates up until 2009 remained relatively low at around 5-7% of total waste, the
city has nevertheless made significant advances in recent years and now has programmes in
place to recycle construction waste (around 300 tonnes a day) and is developing a sophisticated
composting programme for organic waste (10 tonnes a day), including the redistribution of
surplus processed food to registered charities in the city.5
B3.1.1

The Policy Programme

Belo Horizonte has been a pioneer in municipal solid waste management in Brazil since the
1990s and instrumental in the move to include the informal sector in municipal recycling
strategies. The need to improve existing informal employment structures and raise the standard
of living of the urban poor led to the development of an integrated solid waste management
(ISWM) strategy. The policy emphasised segregation of waste at source to minimise
environmental impacts and maximise social and economic benefits in local communities.10 “Our
solid waste management model is based on a concept of social inclusion and income and job
generation.” Aurora Pederzoli, Chief of Special Programmes,Superintendência de Limpeza Urbana
In the early 1990s, local legislation was changed to prioritise the collection of recyclables by cooperatives of informal waste-pickers, recognising that these workers were already contributing
significantly to increasing recycling volumes in the city and that a partnership with the city would
improve their productivity and help the city meet both environmental and socio-economic
goals.11
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Figure B3.1b Waste recycling in Belo Horizonte
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Following this regulatory change, the Superintendência de Limpeza Urbana (SLU), responsible
for all solid waste management services for the city, used a combination of legislative and
financial policy tools to further integrate the informal sector into municipal waste management.
The primary focus of this approach has been on developing partnerships between the SLU and
local waste-picker’s co-operatives in order to achieve the four main objectives of the ISWM:
increased recycling rates, social inclusion, job creation and income generation.10
Today, around 600 waste-pickers work for the cooperatives, with a total of 80 sorting warehouses
run by seven different cooperatives across the city.12 Selective domestic waste collection is
currently restricted to 30 neighbourhoods, serving around 354,000 (14%) of the city’s 2.5 million
inhabitants.5 The city has also installed more than 100 voluntary drop-off sites for household
waste, which is then delivered to the cooperative warehouses for sorting. Cooperatives
additionally collect waste directly using push carts for door-to-door collections from office
buildings and businesses. More recently, drop-off sites for composting and construction waste
have also been established.5, 13
B3.1.2

Impacts

Environmental impacts
Since the introduction of the ISWM policy, the city has experienced substantial improvements
in the waste sector, including enhanced operations at landfill sites, a significant increase in
the composting of organic materials and construction waste and a corresponding increase in
environmental awareness among the city’s population.5, 12
Overall, around 95% of the urban population and 70% of the population in favelas (informal
settlements) received a collection service in 2008.14 As of 2008, 89% of total waste generated was
disposed of in environmentally sound landfills or controlled disposal sites, and the city has set a
goal of increasing this figure to 100% in the coming years.15
Although the precise figure is unknown, SLU and the Cooperative estimate that there are as
many as 3,000 informal waste pickers, intermediaries and buyers of recycled goods, recycling
up to 10,000 tonnes of waste a year.12, 16 This is in addition to the domestic waste recycled by the
municipality through their collaboration with the cooperatives, which also amounts to around
10,000 a year.9, 13
Although important progress has been made in the city, landfill – and its associated
environmental impacts – remains the dominant form of waste disposal. According to municipal
figures, reported waste to landfill decreased by 28% from 698 kg per capita in 1996 to 504 kg in
2005, despite a growing economy. However, this decoupling trend was followed by a construction
boom between 2006 and 2009, when waste to landfill per capita increased sharply by 70%. By
the end of the period, landfill rates per person were actually higher than in 1996 (Figure 1).
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Following a rapid increase in the late 1990s, the amount of waste recycled per year remained
relatively constant between 2000 and 2005. However, a rise in construction waste recycled
during the construction boom led to a 65% increase in total waste recycled between 2006 and
2009. Nonetheless, despite 118,000 tonnes being recycled in 2009, this still represented only 7%
of total waste produced (Figure B3.1b).
Economic impacts
Around 600 people are currently officially employed in the waste management sector through
various cooperatives that have individual agreements with the city.16 Working conditions for
informal workers have improved significantly since their activities were legitimised and their
wages are higher. For example, a non-associated waste picker can earn up to US$0.06 per kg
based on the resale value. In contrast, an associated picker can earn around US$0.15 per kg.
Associated waste pickers also benefit from a minimum wage of US$321 per month.16
According to the city, the training provided through the Municipal Waste and Citizenship Forum,
as well as through direct sessions in collaboration with the cooperatives, helps to improve
the worker’s productivity and management skills.12 From 2008-2010 the Forum received
US$150,000 from Caixa Bank and the municipal government to invest in training and equipment
for nearly 300 waste pickers.17
Belo Horizonte’s ISWM strategy has often been cited as a model for Brazil as a whole and has
inspired national-level policy on legitimising informal sector work. The approach taken is
very much about strengthening the local economy and providing opportunities to the most
marginalised members of the community. According to the SLU, working with the cooperatives
in the warehouses in many cases is a gateway into more regular employment.5
With the increase in construction in the lead-up to the football World Cup in 2014, the city
expects that many waste-pickers will access employment opportunities that would not be possible
without the training and support they received while working with the city.12

Training session
for Belo Horizonte
waste pickers
Belo Horizonte’s
integrated waste
management strategy
places a strong
emphasis on job
creation and social
inclusion by working in
partnership with waste
pickers’ cooperatives.
Shown here is a a
training course at one
of the cooperative
warehouses that
focussed on improving
waste pickers’
management skills.
Photo credit:
Superintendência de
Limpeza Urbana
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B3.1.3

Policy Actors and Partnerships

Belo Horizonte’s approach to waste management is characterized by a strong emphasis on local
partnerships. Working collaboratively with waste-pickers’ co-operatives is a central aspect of
the city’s ISWM policy and requires a sustained commitment, both politically and financially,
to ensure the programme continues to work effectively. The city provides cooperatives with
warehouses for sorting and processing the collected materials, while security services, collection
carts, water and electricity are subsidised and technical assistance and capacity-building
programmes instituted.
The national government has also played an important role. The government introduced a new
solid waste management policy in 2010 that emphasises the role of partnerships with wastepickers cooperatives but also recognises the need to improve overall collection and recycling
rates.18 This national guidance has shaped Belo Horizonte’s new Municipal Urban Cleansing Law
that came into effect in September 2012 and commits the city to increased efficiency in overall
collection services.19 However, those interviewed in the city reported that recycling rates cannot
increase substantially without extra resources, not only for waste-pickers but also for more
specialised waste management systems.16, 12 This remains a substantial barrier.
Financial partnerships have provided support for the cooperatives, with funds drawn from
the budgets of the Cleansing Agency and the Municipal Secretariat for Social Assistance as
well as the national Government.10 The allocation of funds is regularly discussed through the
government-sponsored, multi-stakeholder Waste and Citizenship Forum.
In recent years, the city has also started to work more closely with local businesses. In 2008-09,
the city launched a tender for a private sector company to operate a biogas thermo-electric plant
on the old city landfill site. The winning company, Asja, extracts and flares landfill gas as well
as feeding electricity into the Brazilian national grid.20 Since 2011, the company has also started
benefiting from 2.9 million CERs (certified emission reduction credits) for the plant under the
UNFCCC’s carbon market, the Clean Development Mechanism.21
In another partnership, SLU has collaborated with the Belo Horizonte Social Assistance
Secretariat that manufactures building blocks made from construction waste recycled by
the cooperatives.5, 13 The city is also implementing a tyre take-back programme with local
manufacturers.5
In terms of innovation, research and development, the city works very closely with the University
of Minas Gerais on optimising solid waste collection – an area that has gained importance since
the city committed itself to rapidly increasing recycling rates.12
On the ground, the city still faces opposition from some local communities when it comes to the
establishment of new warehouses. While NGOs and other advocacy groups are very supportive
of these efforts, more environmental education is needed to help local residents understand the
importance of the warehouses in helping the city achieve its recycling targets.12, 14
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Table 3.1 Public private partnerships. Waste and recycling in Belo Horizonte
Partner

Supportive actions

Challenges

City
Government

Leadership. Providing the political will to
support the formalisation of waste-picking
through cooperatives. Pushing for new
innovations through private sector partnerships.
E.g. recent tender for waste to energy plant on
old city landfill site.

Lacking sufficient financial resources to
provide more warehouses to sort waste in the
city. Also lacking financial support for waste
management that cannot be undertaken by
cooperatives due to capabilities required.

Finance. Providing financial support for waste
cooperatives through Superintêndencia de
Limpeza Urbana (SLU) and the Municipal
Secretariat for Social Assistance, including
funding for warehouses, tools and clothing for
improved health and safety.
Partnership building. Educating waste pickers
through training programmes. Raising awareness
of the importance of recycling and the role of
waste–pickers through Social Mobilization Unit
of the Municipal Waste Department.

National
Government

Leadership. Introducing solid waste
management guidelines in 2010 that put a strong
emphasis on partnerships with waste-pickers
cooperatives while also pushing for improved
collection and recycling rates.

Lacking financial support for waste
management that cannot be undertaken by
cooperatives due to capabilities required. Also
lacking sufficient financial resources to provide
more warehouses to sort waste in the city.

Finance. Providing financial support for
cooperatives and construction of warehouses.

Business

Finance. Supporting educational programmes
for waste-pickers. E.g. US$150,000 from Caixa
Bank to provide training to more than 300 waste
pickers.

Lacking private investment in cooperative
schemes for waste-pickers due to limited
financial return.

Partnership building. Extracting biogas from
waste. E.g. ASJA’s thermo-electric plant on the
old municipal landfill site. Partnering on takeback programmes. E.g. tyre manufacturers and
distributors.

Research
Institutes

Partnership building. Undertaking and sharing
research into optimising solid waste collection.
E.g. research at the University of Minas Gerais.

Community and
NGOs

Partnership building. Forming a partnership with
city government through seven cooperatives.
Facilitating dialogue between the cooperatives
and city government, e.g. through the NGO
Pastoral da Rua.
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Currently lacking measurable objectives and
associated metrics.

B3.2 Durban: a leader in waste-to-energy
Figure B3.2a Green Challenge
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The City of Durban, the third largest city in South Africa, is part of the Ethekwini metropolitan
municipality, the biggest metropolitan area on the east coast of Africa, with almost 3.5 million
people.25 Durban aims to become “Africa’s most caring and liveable city”, a goal that is being
implemented through the long-term sustainable development initiative known as Imagine
Durban.26 While Imagine Durban has placed a strong emphasis on encouraging sustainable
behaviours among Durban’s residents, it also aims to enhance the city’s brand as one of Africa’s
most modern and sustainable cities; a brand that was helped when Durban hosted the UN’s
COP17 international climate summit in 2011.
The metropolitan area’s economy, measured as Gross Value Added (GVA) per capita, grew by
38%, its population by 22% and the number of people in employment by 45% in the period 1996
to 2010 (Figure B3.2a). In 2010, 7.5 tCO2e were emitted per person in the metropolitan area
according to the city, largely due to Durban’s use of coal for much of its electricity production.24
The city’s electricity consumption per capita has remained relatively stable over the past 15 years,
while the volume of waste sent to landfill has increased by 45% between 2003 and 2010, levelling
off at around 1.4m tonnes per year in the last five years (Figure B3.2a).
The majority of this waste is currently disposed of in six landfill sites around the city, but these
are reaching capacity and new solutions are needed to curb the negative environmental and
public health impacts of these sites, especially on the communities living in informal settlements
in the outer regions of the metropolitan area.27, 28
B3.2.1

Policy Programme

In 2004, the Cleansing and Solid Waste Department of the Durban Metropolitan Area municipal
government developed an integrated waste management strategy that covers generation,
collection, treatment and disposal of waste.31
The city’s efforts have been boosted by a new national-level waste strategy that came into force in
2012.32 The new strategy sets ambitious targets for 2016, including the creation of 69,000 jobs in
the waste sector and a separation-at-source programme in all municipalities across the country.
The strategy also promotes waste minimisation, ensuring efficient delivery of waste services and
growing the contribution of the waste sector to the green economy.32
82 B Green Growth: Case studies

As part of the new integrated waste management policy, the city aims to ramp up its recycling
programme and is focussing on educating residents about the importance of waste reduction and
recycling. “We realised it can’t be business as usual since it is more and more expensive to move
waste around the city; if we look at waste as a resource, does that change the way we think about
it?” John Parkin, Deputy Head: Plant&Engineering, Cleansing & Solid Waste Department, Ethekwini Municipality
In addition to initiatives concerned with managing waste generation at source, the city is also
pioneering gas-to-electricity conversion at two of its landfill sites, making it the first city in
South Africa to explore such technologies. Since 2008, the city has been extracting landfill gas
(a mixture of methane gas and carbon dioxide produced by the breakdown of organic wastes
in the landfill site) for the generation of electricity at the Bisasar Road and Mariannhill landfill
sites, both owned and operated by the city.33 Durban’s landfill sites were initially identified as a
suitable location for such a project by the World Bank back in 2002.34 The project finally became
financially viable after ratification of the Kyoto Protocol in 2005, which allowed the municipality
to apply for funding through the United Nations Framework Convention on Climate Change’s
(UNFCCC) Clean Development Mechanism (CDM).28
B3.2.2

Impacts

Environmental impacts
Despite Durban’s integrated waste management strategy, between 2003 and 2010 the amount
of waste sent to landfill grew by 45%, from around 900,000 tonnes to around 1.3m tonnes. In
response, the municipality has set new targets to achieve a 20% recycling rate by 2016, with a
zero waste goal to be achieved over the next 20 years. Achieving these ambitious targets will be
challenging, and sustained political commitment will be needed. The city is focussing on waste
education to improve recycling rates and curb illegal dumping, and has opened a competition
for businesses to propose solutions for the disposal of organic waste, which makes up a large
proportion of the domestic solid waste produced in the city.28
Some progress has already been made on recycling rates. Recycling before waste goes to landfill
increased by 60% between 2009 and 2012. However, this represents only around 1% of total
waste produced. Further recycling does occur at the landfill site itself, and the city estimates that
a total of around 8% of all waste is currently recycled.28
As well as a focus on reducing waste generation and improving recycling rates, the two gas-toelectricity plants are helping the city achieve its long-term waste management goals. The plants
are preventing about 21 tonnes of methane gas from escaping from the two landfill sites every
day, and the plant at Bisasar Road landfill alone is leading to an estimated reduction of 340,000
tCO2e per year.35 Over the life-span of both plants, an estimated total of 7.7 million certified
emissions reduction credits will be realised.33 The city plans to install a third gas-to-electricity
plant at a new landfill site in the next 18 months, as soon as sufficient levels of waste have been
accumulated at the site for the project to become viable.
Overall, Durban’s gas-to-electricity programme is one of the largest and most productive in the
world today and has become a model for similar projects around the world. The city has also
begun to explore the possibility of additional waste-to-energy projects, such as biomass burning,
to help improve the environmental footprint of its landfill sites.28
Economic impacts
The Bisasar Road and Mariannhill landfill gas projects have already identified Durban as a
pioneer in the gas-to-electricity space. City officials involved with the project have travelled
extensively to share lessons related to the technological and administrative barriers of CDMfunded gas extraction with other cities around the world, from Kuala Lumpur to Tehran.28 These
visits are about municipal camaraderie and helping other cities learn from Durban’s experience
rather than about generating direct financial returns for the city. However, the exposure that the
city has received as a result has helped drive Durban’s reputation as a city of innovation and new
technological solutions. In a recent survey, Durban’s gas-to-electricity initiative was listed among
the world’s 100 most innovative infrastructure projects.36
The two existing gas-to-electricity plants are feeding up to 7.5 MW of electricity into the
municipal electricity grid, enough to supply 5,000 – 6,000 low-income households with
electricity every day.37 This has saved the municipality nearly US$10m in electricity purchases
since the project’s inception in 2008.28 In addition, the avoided CO2 emissions create nearly
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Gas-to-electricity
production in
Durban
Funding through the
United Nations-led
Clean Development
Mechanism has allowed
Durban to pioneer gasto-electricity conversion
at two of the city’s
landfill sites, capturing
methane gas to produce
enough electricity to
supply 5– 6,000 lowincome homes. Shown
here is the plant at
Bisasar Road landfill,
with a generation
capacity of 6.5 MW.
Photo credit: Durban Solid
Waste

300,000 certified emissions reduction (CER) credits a year, for which the municipality receives
an additional US$2m through the CDM. This price fluctuates depending on the price of carbon
credits on the international market, which has been dropping steadily since the beginning of the
project. These price fluctuations mean that the city cannot predict when the project start-up costs
will be fully recovered.28
The provision of green jobs is an important co-benefit of these projects and in line with efforts by
the national government to rapidly develop the country’s green economy. Around 150 workers
were employed during construction, as well as a dozen highly-skilled permanent jobs created for
the operation and maintenance of the plants.28
B3.2.3

Policy Actors and Partnerships

Durban’s gas-to-electricity programme would not have been possible without several years of
committed collaboration between the stakeholders involved. The initial impetus for landfill
gas extraction came from the World Bank, combined with a strong belief in the benefit of the
initiative from the municipal government. The commitment of the Cleansing and Solid Waste
Department and the support of the Mayor were crucial to the success of the initiative.
UNFCCC provided a framework for the municipality to justify the project from an environmental
and financial perspective.35 In addition to the revenues generated from carbon emission reduction
credits through the UNFCCC’s Clean Development Mechanism and the sale of electricity, the
municipality also received funding from the national government and the French Development
Bank, which helped cover much of the initial start-up costs.38
This financing partnership made the project economically viable, since grid-electricity is still
considerably cheaper than electricity generated through gas extraction at the landfills.39 The
external funding that the city receives ensures that the project will become a significant source of
revenue for the municipality in the coming years, providing a rate of return in excess of 25%.33
The willingness of local businesses to partner with the city and a strong commitment by the
city’s Cleansing and Solid Waste Department to see the project through a range of financial, legal
and political hurdles were also essential to the successful implementation of the programme.28
Applying for CDM funding is a complicated and time-consuming process, requiring the
municipality to pay US$75,000 up front simply to cover the registration costs, without any
assurance that the project would be approved. Additionally it took until 2011 for the city to start
receiving payments through the mechanism, even though the project was registered in 2008.28
At the national level, the city received US$120,000 seed funding from the Department of Energy
for every MW of generating capacity installed, but otherwise support was limited. Once the
Mayor and the City Manager understood the potential benefits of the project, they too were very
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Table B3.2 Public private partnerships. Waste and energy in Durban
Actor

Supportive actions

Challenges

City
Government

Leadership and strategy. Providing toplevel political and departmental support for
landfill gas projects despite start-up costs and
administrative barriers – including the Mayor,
City Manager and the Cleansing and Solid Waste
Department.

Lacking sufficient information about CDM and
gas-to-electricity to fully support project from
outset.
Providing limited financial support for project
due to budget limitations.

Partnership building. Facilitating communication
between public and private sector actors.

National
Government

Leadership. Embracing gas-to-electricity as
opportunity for local job creation and skills
training. Encouraging innovative approaches to
waste management through new National Waste
Management Strategy

Causing delays in project approval due to strict
anti-corruption policies and bureaucracy.

Finance. Providing seed funding of US$120,000
per MW of electricity from Department of
Energy.

International
Institutions

Finance. Ensuring financial viability of landfill gas
projects through Clean Development Mechanism
payments as well as seed funding from the
French Development Bank.

Research
Institutes

Partnership building. Working closely with the
city, the University of Kwa Zulu Natal helped
optimise the landfill gas technology and used
the waste-to-energy projects for teaching and
skilling students.

Community
and NGOs

Maintaining highly complex administrative
process that delays approval of projects and
deters actors from engaging in CDM process.

Criticising some aspects of the project based on
claims of environmental favouritism.

supportive.28 At the same time, efforts by the Treasury Department to address corruption and
cronyism meant that the project faced a range of legal and administrative hurdles.28
Another important partner was the University of KwaZulu-Natal. The University has been
at the forefront of research related to the management of landfill gas emissions. Indeed, the
University suggested Durban as a suitable site to the World Bank and has been working in close
collaboration with the municipality ever since.33
Since Durban was the first city in South Africa to implement this technology, there was very
limited expertise within local companies as well as the city government. Even without the added
complications of having the project recognised through the CDM, the learning curve was very
steep for everyone involved.
The scale and complexity of the project meant that the city had to partner with a wide range of
local and international companies, from Jenbacher who supplied the engines, to legal advisors,
civil engineering firms, and consultants who helped with the environmental impact assessment
and ongoing air quality monitoring.
Many of these firms, such as Envitech Solutions and ContraOdour, are local businesses that
have benefited from their involvement with the project and are now able to use their skills and
expertise in similar projects across South Africa.40, 41 One of the officials involved in the project
through the Cleansing and Solid Waste Department established his own company called
GreenEng, which specializes in landfill gas projects and CDM funding. GreenEng was recently
acquired by SLR consultants, a large UK-based environmental consultancy that was centrally
involved with the project in Durban and has decided to expand its operations in South Africa as a
result.42

85 B Green Growth: Case studies

The city has faced some criticism over the project from a small group of NGOs and community
groups, who oppose the project from a moral perspective, objecting to the idea of carbon offsets
in general. Other local activists would argue that the landfill site should be closed completely,
as they are concerned about its continued proximity to surrounding low-income housing and
informal settlements.38, 43 The city has worked to educate the local community about the health
benefits of the gas-to-electricity plants, which reduce emissions of dangerous methane gas and
improve air quality and odours at the landfill sites.28

B3.3 Lessons
Belo Horizonte and Durban face a huge waste disposal challenge that is shared by many cities
around the world. The rates of waste going to landfill have grown rapidly in both cities over the
last 10 years in line with economic growth. Cities with rapidly growing populations and increasing
wealth can experience high rates of construction, and unsurprisingly, much of the waste disposed
is from the construction sector. Reducing the volume of waste produced will continue to be a
major challenge for cities with constrained funds and a range of other pressing policy priorities.
Nonetheless, Belo Horizonte and Durban show that some progress in increasing recycling,
reducing greenhouse gas emissions, and attracting finance for waste-to-energy projects can
be made with strong leadership and effective partnerships. Both cities have been successful
in attracting international finance through the UN’s carbon market (Clean Development
Mechanism) to fund landfill gas projects: one through commercial tendering of operations on the
old Belo Horizonte municipal landfill and the other owned and operated by Durban municipality
through collaboration with the local university.
In Belo Horizonte, the creation of cooperatives to support informal waste pickers on a minimum
wage has been a successful social policy initiative. While the impact on recycling rates has been
marginal, it demonstrates a partnership that delivers its primary goal of better working conditions
while also providing environmental and health co-benefits. The wider economic impacts from
improved working conditions are difficult to estimate. However, if more workers are to be
supported through higher wages, better equipment and training, public funding will be necessary.
Support from national governments will be required in many cases given the constraints on city
budgets and the scale – and cost – of the waste problem.
Key lessons emerging from the study of waste, recycling and energy programmes in Belo
Horizonte and Durban across topics of leadership, finance and partnership building include the
following:
B3.3.1

Leadership

Committed leadership from the city is needed to drive through innovative projects.

Both the recycling cooperatives in Belo Horizonte and the waste-to-energy projects in Durban
needed strong leadership and a sustained commitment from the city government to ensure
delivery. In the case of Durban, the support of the Mayor was instrumental. In Belo Horizonte, the
Department of City Cleansing has been a powerful supporter of the waste-picker cooperatives.
Political and institutional backing of the cooperatives has been particularly important in the face
of resistance by some local residents who are unwilling to accept the recognition of waste-pickers
in the formal economy.
National waste targets need to recognise constrained municipal budgets.

A major challenge for cities is how to meet national targets on waste disposal when resources to
deliver on those targets are constrained. “The cooperatives cannot handle all recyclables and we
must find another way to meet national, state and municipal guidelines. Sometimes the national
government provides us with guidelines without considering our operational and physical
limitations, the capacity of the warehouses and the productivity of the waste-pickers.” Patricia
Dayrell, Sanitary Civil Engineer, Superintendência de Limpeza Urbana
This highlights the need for greater national and state
funding for city waste disposal if targets are to be met.
First mover cities can use waste-to-energy projects to support their green brand and attract
inward investment.

Durban has built a strong green city brand around Imagine Durban. While the strategy has placed
an emphasis on encouraging sustainable behaviours among Durban’s residents, it also aims
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to project Durban’s image as one of Africa’s most modern and sustainable cities as a means to
attract inward investment. “Any project like this is a benefit to the city and any innovations that
come out of the city are seen by the world and could attract businesses from abroad that might
relocate here.” John Parkin, Deputy Head: Plant & Engineering, Cleansing & Solid Waste Department, eThekwini Municipality
Socio-economic goals can deliver green growth co-benefits.

The provision of jobs and decent employment is central to the waste projects in Belo Horizonte
and Durban. The waste-picker cooperatives of Belo Horizonte, and the associated training
programmes from the city, are a means of providing a minimum wage and a stepping stone on
the way to formal employment. “The training provided by the city helps to improve the workers’
productivity and management skills.” Aurora Pederzoli, Chief of Special Programmes, Superintendência de Limpeza Urbana
The increased productivity of the workers can lead to higher rates of recycling as a co-benefit. In
Durban, developing skills is also a key driver for the waste-to-energy projects: “It will be essential
that landfill gas projects not only produce electricity but also become a breeding ground for local
skills development in the areas of maintenance and operations.” Dibuo Peters, Minister of Energy, South Africa
B3.3.2

Finance

Seed funding is key to unlocking international finance through the Clean Development
Mechanism.

Carbon credits generated through the UN’s Clean Development Mechanism are essential
for making waste-to-energy projects financially viable. Electricity generation from the grid is
generally lower cost than energy from landfill gas extraction unless the carbon price is included.
At the same time, accessing CDM credits is heavily bureaucratic and requires upfront funding
for registration and set-up costs, with the whole process taking several years before credits come
on stream. Consequently, seed funding is essential and for many developing country cities
this needs to be raised externally. In Durban’s case, the city received US$120,000 in national
seed funding from South Africa’s Department of Energy per MW installed and further upfront
financing from the French Development Bank.
B3.3.3

Partnership building

Public-private partnerships can overcome the barriers facing innovative waste programmes.

In Belo Horizonte, the key partnership for supporting the waste-pickers is public-public: between
the city’s Municipal Cleansing Agency and the cooperatives. Without the cooperatives, the
workers would have no means of organisation. At the same time, public-private partnerships are
starting to evolve, such as the tyre take-back schemes with local tyre manufacturers. In Durban,
the city would not have been able to develop the landfill gas projects without partnering with
local and international companies and consultancies as well as the local research institute,
the University of Kwa Zulu Natal. As a result, the city now benefits from lower greenhouse
gas emissions, employment for workers at the plants and a finance stream from the Clean
Development Mechanism.
Community resistance to innovative waste projects can be a major barrier.

Largely due to their actual and perceived health impacts, overcoming resistance to new projects
by local residents is often a major challenge. In Belo Horizonte, siting warehouses for wastepickers to sort material in local neighbourhoods has been supported by NGOs but met with
objections from the community. In Durban, the city has faced opposition to the new commercial
landfill gas plant from some local activists who would prefer to see the site closed down due
to concerns over its continued proximity to surrounding low-income housing and informal
settlements. In order to overcome this barrier, the city has provided information to the local
community about the health benefits of the plants in reducing methane emissions.
City to city knowledge sharing can help increase access to international finance and local
expertise for waste projects.

While partnerships are central to delivering waste projects within municipalities, cities can
also play an important role in knowledge sharing with their peers, both in their own country
and abroad. In Durban, the city is using its experience of accessing international finance and
delivering waste-to-energy projects to help other cities in South Africa: “We have helped a lot of
other cities including Johannesburg and Cape Town who are both in the process of rolling this
process out.” John Parkin, Deputy Head: Plant & Engineering, Cleansing & Solid Waste Department, eThekwini Municipality The city has also
spread their knowledge abroad, including Iran and Malaysia.
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B4 Electric mobility and renewable
energy
The greening of the urban transport sector and the transformation of energy
systems with a shift towards renewable energy production are each and by
themselves demanding policy objectives. Furthermore, the integration of these
two sectors has created a new and highly challenging policy area, and one
with substantial economic opportunities. The electric vehicle market alone
is estimated to reach 5 million vehicles globally by 2017, with revenues from
charging equipment growing rapidly from US$400m in 2011 to US$4.3bn.1 Cities
are leading the electrification of road transport, which is responsible for 16% of
energy-related global carbon emissions, by building on their density advantages
and on far-reaching synergies with renewable energy generation.2
Electric mobility helps to accelerate the transition to renewables through the use
of vehicle-to-grid technologies. The batteries of electric vehicles can be used to
absorb and store surplus electricity from volatile renewable generation sources,
making them a potentially important component of renewable energy systems.
From a transport perspective, electrifying road transport can potentially increase
multi-modal urban mobility supported by small, efficient and zero-emission
vehicles, freeing cities from more traditional car use. Such changes are becoming
increasingly urgent. Even within the European Union, a highly urbanised
context with ambitious carbon reduction policies in place, transport-related CO2
emissions increased by a staggering 36%between 1990 and 2006, while other
key sectors have achieved at least modest reductions.3
The shift towards renewable energy and electric mobility faces a range of
socio-technical uncertainties and challenges from a rapid rate of technology
obsolescence. So far, advances are mostly induced by national government
investment programmes, tax regimes and market-based policy instruments. At
the implementation level in cities, these policy frameworks are complemented
by new forms of collaboration between a diverse range of public, private and
third party actors. Both Berlin and London represent two particularly informative
cases.
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B4.1 Berlin: urban mobility for the next industrial revolution
Following reunification in the early 1990s, Berlin’s metropolitan economy initially contracted,
with slow growth occurring during the last 10 years. Overall, GVA per capita has remained
relatively flat since 1993, ending 2% lower in 2010 (Figure B4.1a). Overall, however, the economy
proved more resilient during the recent recession compared to most European cities.4 Berlin’s
comparatively weak economy has required the region to embrace new industrial opportunities,
including a strong commitment to becoming a green technology hub. This is in line with the city’s
wider ambition to improve its environmental credentials and cut greenhouse gas emissions, with
per capita CO2 emissions decreasing by 29% between 1990 and 2008 (Figure B4.1a).
Over the last decade, the Berlin-Brandenburg metropolitan region has embarked on one of the
most ambitious renewable energy and electric mobility agendas of any city region of similar
size and status. On the one hand, this agenda builds on the decade-long policy leadership by the
German Federal Government of triggering a sweeping energy transformation (Energiewende).
On the other hand, it is Berlin’s tradition of successfully implementing integrated transport
strategies that has created the conditions that allow for the piloting of innovative electric mobility
programmes.

Figure B4.1a Green Economy
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B4.1.1 The Policy Programme
The Berlin-Brandenburg electric mobility programme is part of the German Federal
Government’s National Development Plan for Electric Mobility.11 At the federal level, this
programme is primarily based on an agenda to build a globally competitive electric mobility
industry and to introduce 1 million electric vehicles to German streets by 2020, coupled with a
€680m (US$880m) investment programme over four years. More broadly, this policy is part of
Germany’s Energy Transformation, which itself is facilitated by six new federal laws including
the much publicised feed-in tariff for renewable energy.12 By 2030, renewable energy is expected
to supply 100% of Berlin and Brandenburg’s electricity needs.13 The Electric Mobility Plan itself
focuses on funding new battery technology, new e-mobility systems and related infrastructure
development, as well as provisions for regulatory incentives.
The electric mobility programme for the Berlin metropolitan region (Land Berlin jointly
with Land Brandenburg) received €47m (US$60m) as part of a competitive bid from this
federal programme which is matched with local funding through a public-private partnership
arrangement, with €75m (US$96m) from the private sector and €25m (US$32m) from Land
Berlin. The so-called International Electromobility Showcase Berlin focusses on new urban
mobility, charging and parking, and electricity storage systems.14 With this pilot project the city
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Figure B4.1b Location of electric vehicle charging points across Berlin.
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Cities graphic based on
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aims to introduce 15,000 electric vehicles by 2015 and install 1,400 public and 2,300 private
charging points.15
The programme builds on Berlin’s outstanding reputation for integrated transport policy,
facilitated by the Urban Development Plan for Transport and the city’s experience with car
sharing programmes over several decades.16, 17 In line with these existing mobility programmes,
electric mobility is not an isolated policy solely focussed on the introduction of electric vehicles.
Instead, it is a central component of a wider strategy for shifting the mobility system away from
an ownership model to a sharing model. Considerable emphasis is also placed on integrating
electric mobility and emerging smart grid technology, by exploring the possibilities of vehicle-togrid systems for storing renewable energy.18
The BeMobility pilot initiative is indicative of this approach. It integrates electric mobility with
public transport by offering electric vehicle fleets through e-Flinkster, Deutsche Bahn’s car
sharing scheme.17 A new Mobility Card allows users to transition between electric cars, bicycles
and public transport through an entirely integrated payment system.19, 20
4.1.2

Impacts

Environmental impacts
Significant progress has been made in advancing renewable energy generation in Germany.
At the national level, the share of electricity from renewable sources rose from less than 3%
in 1990 to over 20% in 2011.21 The Berlin-Brandenburg metropolitan region has been even
more successful and today produces 45% of its electricity through renewable sources.18 Partly
as a result of this, carbon emissions of the Land Berlin have declined by more than 30% per
capita over the last two decades. Despite this progress, electrifying urban road transport based
on renewables is still at a pilot stage. Across Germany, only about 3,000 new vehicles were
electric, compared to 6.5 million newly registered vehicles between 2010 and 2011.22 In Berlin/
Brandenburg, about 500 electric vehicles are registered today and 220 public charging stations
have been installed, supplying 100% certified renewable energy (Figure B4.1b).23
A more pronounced shift towards a broader concept of ‘new urban mobility’ (combining walking,
cycling and shared transport) has helped Berlin maintain the lowest motorisation rate of any
German city, with only 324 cars per 1000 inhabitants,24 compared to for example 611 cars per
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1000 inhabitants in Hamburg.25 Besides cycling, car sharing has flourished with more than
3000 shared vehicles in the city, including an increasing number of electric cars.26 In September
2011, the car manufacturer Citroën launched Multicity in Berlin, Germany’s first fully electric
car sharing programme. In partnership with Deutsche Bahn, Multicity has introduced 100 new
electric cars, with plans for 500 cars by 2013.27 Other manufacturers such as Daimler and Peugeot
have also announced that they will be adding several hundred electric cars to their existing car
sharing fleets by 2013.28
Economic impacts
In recent years, Germany has positioned itself at the forefront of the emerging green technology
market, which has experienced double digit growth rates since 2007 and globally is now
worth more than €2 trillion (US$2.5 trillion) in annual revenues, with German green tech firms
accounting for 15% of this figure.29 Employment in this sector across Germany is expected to
grow by more than 70% between now and 2025, rising to 2.4 million jobs, with total revenues
predicted to increase to 20% of national GDP over the same time period.29
Germany’s efforts to position itself as a pioneer in renewable energy and electric mobility
technologies is relatively unique in combining both environmental and industrial policy at this
scale. It also provides a unique economic opportunity for the Berlin metropolitan region, which
has weak industry compared to other metropolitan regions in Germany. The city has begun
to capitalise on its appeal to entrepreneurs, its socio-technical research expertise, willingness
to experiment and progressive transport policies, which have attracted foreign investment,
enhanced the export potential of local technologies and ideas and developed the city’s brand as a
global green technology leader.16, 30, 31
Today, Berlin has established itself as a “pilot market”28 and an international innovation centre
for electric mobility, which cuts across universities, research centres and a large group of private
sector players, including car manufacturers such as Daimler and Citroën, utility companies such
as RWE and Vattenfall and technology providers such as Siemens and Bosch.30
Deutsche Bahn is establishing a Centre of Excellence for integrating electric mobility with public
transport in Berlin, which it plans to export to other cities in Germany and Europe.32 German car
manufacturers and providers of auxiliary infrastructure are also using Berlin as a testing-ground
for new technologies. This has created a highly competitive market, with hundreds of companies
involved in various aspects of electric mobility, with investment interests also extending beyond
Europe: “SK Innovation, a South Korean company, has entered a joint venture with Continental
on battery development and they decided to invest in Berlin because they need the research from
Berlin universities and research institutions.” Jürgen Varnhorn, Head of Technology and Innovation Policy, Berlin Government
A dedicated research campus for electric mobility and smart renewable energy, the EUREF
campus, was established in 2009 and plans for the re-use of the site of Tegel Airport are focussing
on the manufacturing of energy and transport components.33 However, these developments are
currently in their infancy and none of the interviewed investment partners has yet started to
generate related profits.19, 27, 28
B4.1.3 Policy Actors and Partnerships
The Berlin-Brandenburg electric mobility programme is an extremely complex form of publicprivate partnership, formed and maintained through the International Electromobility Showcase,
dedicated intermediaries, regular events and meetings as well as extensive information sharing.
On the public side, it includes the German Federal Government as the most central policy actor,
as well as the two Länder Berlin and Brandenburg. Borough level administrations play only a
marginal role. The private sector brings together a uniquely diverse group of large corporations
and SMEs, cutting across markets such as energy, automotive, electronics, ICT, mobility services
and consulting. Participation from the third sector includes universities and several public
and private research organisations. Furthermore, residents are identified not only as passive
recipients of future mobility options but as active agents of the piloting process.17, 30
Federal Government is represented by two ministries, the Ministry of Economic Cooperation and
Development and the Ministry of Transport, Building and Urban Development. Together, they
oversee the national investment programmes and focus on agenda setting. It is the latter that has
been particularly important: “Setting this ambitious goal was helpful in our electric strategies
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because everybody now knew that this was a key goal of the German Government and we needed
to do something about it.” Steffen Sauerbrei, Head of Strategic Planning, Mu by Peugeot
The Land Berlin’s role is mainly in the facilitation of the overall public private partnerships,
creating a favorable investment climate while also contributing to the pilot programmes through
targeted funding: “Berlin is a very poor city, highly indebted, so there was a decision not to go
into tax reductions, so we are looking more into public private partnerships.” Jürgen Varnhorn, Head of
Technology and Innovation Policy, Berlin Government
A central part of this facilitation role involved setting up the
Berlin Agency for Electromobility (eMO). This is the main organizing body that pools expertise
from business, science, politics and public administration. eMO is responsible for coordinating
the activities of all actors, acquiring new partners, and promoting the electric mobility activities
of the city.34 Companies rely on eMO to facilitate communication and act as an intermediary
between the many organisations involved. “They are very helpful. They initiate contacts and
make networking easy by getting the right people around the table.” Steffen Sauerbrei, Head of Strategic Planning, Mu
by Peugeot

Overall, Berlin’s approach to electric mobility is one of close collaboration, recognising that no
company or government body can bring about a mobility revolution on its own, and at the same
time nurturing healthy competition to accelerate innovation. Important private sector support
came in particular from the energy utilities with, for example, RWE establishing nearly 100
charging stations since 2010 (Figure 2).35 Numerous partnerships and innovative intermediaries
such as the Innovation Centre for Mobility and Societal Change (InnoZ), which acts as a leading
research and innovation hub for universities, research organisations and large corporations, are
testament to this widespread collaboration. A particularly relevant partner in Berlin is Deutsche
Bahn, connecting shared electric mobility to broader mobility services and using its expertise in
the field to forge innovative partnerships such as its work with Citroën on the Multicity project.
“Deutsche Bahn is very well connected and they provided the whole negotiation bridge between
us and the government.” Mauricio Sabater, Project Manager, Citroën Multicity

Electric car
sharing in Berlin
Deutsche Bahn has
led the integration of
electric mobility with
public transport in
Berlin. Currently there
are 50 electric vehicles
in the Deutsche Bahn’s
own Flinkster fleet as
well as 100 electric
vehicles as part of
the company’s e-car
sharing collaboration
with Citroën Multicity,
which will be expanded
to 500 vehicles in 2013.
At present, Berlin has
around 220 public
charge points, and the
goal is to increase this to
1,400 by 2015.
Photo credit: Deutsche Bahn
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Table B4.1 Public private partnerships. Electric mobility in Berlin
Actor

Supportive actions

Challenges

City
Government
(Land Berlin)

Leadership and strategy. Steering and
implementing the Berlin-Brandenburg Electric
Mobility Pilot jointly with Land Brandenburg.
Committing to integrated and multimodal
transport strategies as part of Urban
Development Plan for Transport.

Enforcing parking spaces reserved for electric
cars is not at the required level.

Finance. Investing €25m (US$32m) in BerlinBrandenburg Electric Mobility Pilot.

Giving little priority of on-street parking to car
sharing and electric mobility.
Insufficient information and education related
to electric mobility.

Partnership building. Coordinating activities
of key actors as part of complex public private
partnership arrangements and setting-up Berlin
Agency for ElectricMobility.

Federal
Government

Leadership and strategy. Initiating a National
Development Plan for Electric Mobility linked to
broader agenda for an energy transition towards
renewables with support of European Union.

Focussing on technology development rather
than broader changes which include a shift
towards mobility services as part of electric
mobility.

Finance. Funding pilot programmes, research
and development through a €680m (US$880m)
electric mobility programme.

Supporting status-quo motorisation and car
use through a range of policies including
direct subsidies and downgrading of tougher
regulation on heavier vehicles (including
lobbying against EU regulation).

Regulation. Triggering Germany’s radical Energy
Transformation (Energiewende) by implementing
a substantial policy programme which includes
regulatory, market- and investment-based policy
instruments.

Business

Research
Institution

Finance. Investing €75m (US$96m) in new
infrastructure and technology, including charging
points and other auxiliary infrastructure.

Struggling to make the business case for electric
mobility and demonstrate that there is a longterm pay off.

Partnership building. Collaborating closely
with the city, other businesses and research
community to accelerate uptake of electric
mobility.

Fragmenting approaches, systems and
technologies related to electric mobility.

Leadership and strategy. Leading research
into new technologies: charging infrastructure,
vehicle-to-grid systems and integrated mobility
solutions. Integrating technical solutions with
knowledge of behaviour of end users and
helping companies understand customer needs.
Partnership building. Facilitating information
exchange, collaboration and project
management through EUREF campus and InnoZ.

General public,
NGOs and
community
organisations

Leadership. Promoting advantages of electric
cars through advocacy groups.

General interest in electric mobility too rarely
translated into actual behaviour change.

Partnership building. Supporting Berlin electric
mobility pilots by active engagement and
interest in using electric vehicles and car sharing
programmes.

Sharing some scepticism about implementing
electric mobility.
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B4.2 London: the electric vehicle pioneer
London has experienced substantial economic growth over the past twenty years, with per capita
GVA of the metropolitan area increasing by 45% between 1993 and 2011 (Figure B4.2a). During
the same period the metropolitan region experienced significant inward migration, leading
to a population increase of 12% and a 19% rise in employment. While this strong economic
performance has been remarkable, growth has slowed during the current global downturn
(Figure B4.2a). The current period of economic uncertainty coincides with new demands
for renewing London’s role as a leading global city and pro-actively embracing emerging
opportunities in the transformation to a low carbon economy.39
The city’s green economy can build on London’s relatively new role as a green policy innovator.
Over the last decade, London has become a prominent leader in progressive transport policies
and is globally recognised for introducing congestion charging, the upgrading of public transport
and more recently the promotion of cycling. These policies have contributed to a steady drop in
car ownership across London, from an average of 0.81 cars per household in 1995 to 0.76 in 2011
(Figure B4.2a). The city has also seen the introduction of about 2,300 electric vehicles, the largest
number in any city to date, and has been leading on the development of charging infrastructure
for over five years.40 More broadly, the UK Government’s aim to increase renewable energy
production to 15% by 202041 has seen a gradual de-carbonisation of the country’s electricity
generation (Figure B4.2a).

Figure B4.2a Green Growth
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London’s metropolitan
economy has grown
strongly over the past 20
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the impact of the global
downturn on London’s
economy since 2007,
GVA per capita has still
grown by 45% between
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car ownership in London
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average of 0.81 cars per
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The Policy Programme

The London electric mobility programme is part of the city’s wider effort to de-carbonise
transport and address air quality issues in the city. While not directly linked to a renewable
energy strategy, it builds on the broader ambition of the UK Government to increase renewable
energy production.41 The relatively early adoption of electric vehicles in London was initially
stimulated by a 100% discount on the congestion charge introduced in 2003, with savings for
electric vehicle owners of up to £2,000 (US$3,200) a year.44 While this created an important
financial incentive, the marketing effect of this approach was arguably even more important.45
More recently, a range of regulatory, incentive-driven and investment-based policy instruments
have been established at national, city and borough level to encourage a shift towards electric
vehicles.
Nationally, policies to support electric mobility focus on two main elements, for which £300m
has been set aside. First, electric vehicle uptake is supported through the Plug-in Car Grant,
which provides a subsidy of 25% up to the value of £5,000 (US$8,000) for each electric vehicle
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Figure B4.2b Location of electric car charging points in Greater London.
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Location of electric car
charging points in the
Greater London Area. In
September 2012, there
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London. LSE Cities graphic
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purchased.46 Second, £30m (US$48m) was awarded through the Plugged-In Places programme
to fund eight electric vehicle pilot projects, including in London.46 In addition, tax incentives
are provided, including an exemption of electric vehicles from the Vehicle Excise Duty and the
company car tax.47
For London, more recent electric mobility policy is based on the Mayor’s Electric Vehicle Delivery
Plan. This plan establishes a comprehensive set of targets, including the installation of 25,000
public charge points and the introduction of 1,000 electric vehicles into the Greater London
Authority vehicle fleet by 2015, with the longer-term goal of having 100,000 electric vehicles on
London roads ‘as soon as possible’.48 Supported by national funding together with sponsorship
from Siemens, the city established a public charging network, Source London, in early 2011.49
Additional funding for a charging infrastructure has recently been secured by Transport for
London (TfL) and a consortium of public and private actors. To increase uptake of commercial
electric vehicles, the city also founded the Mayor’s Electric 20, a consortium of organisations that
already use electric vehicles in their fleets and facilitates the sharing of information about their
experiences. At the borough level, financial benefits for electric vehicles are provided by offering
free parking and the use of charging facilities.50
B4.2.2 Impact
Environmental impacts
London’s electric mobility strategy is deeply embedded within the city’s overall transport
strategy, which has led to significant reductions in transport-related environmental impacts over
the last decade. Congestion charging has reduced car use in central London by 16% and CO2
emissions from vehicles by 19.5%.51 Car ownership has fallen 6% since 1995, while cycling has
doubled and bus use has increased by more than 60% since 2001.52
While substantial progress has been made in reducing car use, road vehicles still account for
around 80% of transport-related CO2 emissions, and meeting the city’s target of reducing total
CO2 emissions by 60% by 2025 is only likely if the city continues its commitment to electric
vehicles.53 More direct links will also be needed between the electric vehicle strategy and
renewable electricity.
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Figure B4.2c CO2 emissions per capita in Greater London and UK.
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With regard to electrifying road transport, London has been relatively successful compared to
other cities, with around 2,300 electric vehicles currently registered in Greater London.15 There
are currently 745 charging points in the city, with a goal of installing 1,300 charging points by 2013
(Figure B4.2b). However, with only 0.08 % of all vehicles in London currently being electric, the
goal of 100,000 electric vehicles ‘as soon as possible’ remains ambitious.40 Furthermore, the
limited integration of London’s electric mobility policy with renewable energy strategies risks
compromising the role of electric vehicles in reducing carbon emissions.
Economic impacts
London’s comparatively long experience with electric vehicles has enhanced the city’s reputation
as a green technology leader and has positioned it as an attractive test bed for electric mobility.
This has attracted businesses to the city and created a variety of economic opportunities: “One
of the main advantages of being a first mover is that you gain the attention of industry and
manufacturers that may target trials and R&D in your city and you may also feature in some of
their longer term investment plans. If these companies didn’t think there was potential in London
they wouldn’t have come here.”Richard McGreevy, Transport Policy & Projects Manager, Greater London Authority Daimler started
testing its electric Smart on London’s streets as early as 2007, and more recently BMW used
the Olympics to showcase its range of electric vehicles and launch the world’s first fully electric
vehicle dealership in the city.54
Siemens has chosen London as the site of its new Urban Sustainability Centre, which opened
this summer in East London’s Green Enterprise Zone and showcases the company’s electric
charging technology.55 “We want to be in a position to offer a complete urban transport
management system that will, we believe, include electric vehicles.” Mark Bonnor-Moris, Head of Electromobility,
Siemens UK
However, directly related manufacturing of vehicles or charging infrastructure has not
taken place in London so far and “most of the job creation at this stage is at a very small scale
and has been around the knowledge economy of the trials and charge point installation and
maintenance”.Richard McGreevy, Transport Policy & Projects Manager, Greater London Authority
Capitalising on this existing knowledge infrastructure has helped to reinforce London’s position
as a leading clean technology hub. In East London’s rapidly growing ‘Tech City’ – a business
cluster of more than 3,000 digital economy firms56 – this trend is starting to take shape, with
an increasing number of firms involved in the green tech and intelligent city space. Building on
existing skills in computer programming and taking advantage of the entrepreneurial spirit in the
area, these firms are ideally positioned to innovate at the intersection of new urban mobility and
digital technology.
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B4.2.3 Policy Actors and Partnerships
The London electric mobility programme brings together all three tiers of government, the UK
national government, the Greater London Authority (GLA) and London’s boroughs. Additional
private sector partnerships are primarily linked to the city level, where a large number of
companies are contributing to this policy agenda. In addition, advocacy groups such as the
Low Carbon Vehicle Partnership have been important in bringing together a wide range of
organisations, currently counting more than 200 members from industry and the public sector.57
At the national level, the UK Department for Transport and its Office for Low Emission Vehicles
(OLEV) have been instrumental in providing financial support for London and individual electric
vehicle users. They have also fostered city-level partnerships by using competitive bidding to
assign funding across the UK. Furthermore, the Department for Transport is also playing a
critical role in encouraging standardization of charging infrastructure. The working relationship
between London and national government on electric mobility is good and “there was a common
view that this was a policy that we could work together on”.Richard McGreevy, Transport Policy & Projects Manager, Greater

London Authority

At the city level, the GLA and TfL are leading London’s electric mobility programme, working
together with the boroughs and the private sector. Currently, Source London is among the more
significant partnerships and involves direct sponsorship through Siemens, which also supplies the
back office infrastructure, IT systems, customer service centre and the registration processing.49
In addition to installing new charge points, Source London is also helping boroughs retrofit
existing charging infrastructure to ensure it is compatible with the Source London technology.58
TfL is leading the London consortium of public and private partners involved in the
Government’s Plugged-In Places (PIP) initiative, which provides match funding from the
Department for Transport (up to 50%) for the installation of publicly-accessible electric vehicle
charge points for partners in the consortium. At the same time, TfL also provides secretariat
services for the London Electric Vehicle Partnership (LEVP), which brings together key
stakeholders and decision makers from within the vehicle manufacturing industry, London
boroughs, the GLA Group, energy and infrastructure suppliers, and electric vehicle users.50 More
recently, TfL has agreed a new partnership with Chargemaster, a UK based company that is
currently rolling-out its POLAR charging network to help the city meets its electric vehicles target
by 2013.59 The city-led Mayor’s Electric 20 partnership is also supported by national government
and includes UPS, Marks & Spencer, Hertz, Tesco and Veolia among many others.60
The city has played an important role in bringing a wide variety of stakeholders together, not
just through the Mayor’s Electric 20 but also through its direct involvement with a wide range
of industries. “We were in a position to talk to the charge point manufacturers and the energy
companies. I think the project was fairly unique in that we were dealing with such a wide crosssectorial group of stakeholders.” Richard McGreevy, Transport Policy & Projects Manager, Greater London Authority At the same
time, closer collaboration with energy utilities, which are essential for connecting electric
mobility with renewable energy strategies, remains more challenging as the UK’s utility market is
severely fragmented.45
Source London
charge points
London’s Electric
Vehicle Delivery plan
aims to install 25,000
public charge points
across the city by 2015,
with an interim goal
of 1,300 charge points
by 2013. 745 charge
points are already in
place, the majority of
which are part of the
Siemens-sponsored
Source London network.
London’s leadership
on electric vehicles
may help the city in
positioning itself as a
clean technology hub.
Photo credit: Transport for
London
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Table B4.2 Public private partnerships. Electric mobility in London

City
Government
(Greater
London
Authority)

National
Government

Supportive actions

Challenges

Leadership and strategy. Setting specific
targets for London’s electric vehicle policy and
positioning the city as an attractive R&D test
bed. Promoting innovation and attracting foreign
businesses through public-private partnerships.

Preventing long-term investments by private
sector due to uncertainty of future policy
direction.

Stakeholder engagement. Facilitating the
Source London partnership and coordinating
activities of key actors through Mayor’s Electric
20.
Leadership and strategy. Setting the broader
policy context for a move to low-carbon vehicles
through the Climate Change Act and related CO2
reduction targets. Establishing binding targets
for renewable energy generation.
Finance. Providing financial support of £300m
(US$480m) through the Plugged-In Places
programme and the Plug-In Car grant, as well as
funding for R&D into new technologies.

Business

Finance. Investing in R&D and trials independent
from public funding. Sponsoring various aspects
of electric mobility infrastructure.
Partnership building. Collaborating closely
with the city, other businesses and research
community to accelerate uptake of electric
mobility.

Research
Institution

Providing insufficient information and
education on electric mobility to the general
public.
Neglecting the importance of private and
workplace charging in favour of a focus on
public charging.
Focussing on conventional resource intense
strategies for economic recovery rather than
green growth, including electric mobility and
carbon reduction measures.
Focussing on supporting infrastructure and
vehicle purchases without integrating transport
strategy with broader renewable energy
targets.

Hesitating to embrace electric mobility as part of
strategies by energy utilities.
Providing only limited support to help the city
integrate renewable energy sources with electric
mobility.

Leadership and strategy. Leading research
into new technologies: charging infrastructure,
vehicle-to-grid systems and integrated mobility
solutions.
Partnership building. Partnering with private
sector on trials and helping to position the city
as an attractive R&D centre.

General public,
NGOs and
community
organisations

Leadership. Promoting the uptake of electric
vehicles through public information campaigns
and lobbying.

Hesitating to invest in electric vehicles due to
high up-front investment and lack of knowledge
about incentive programmes.

Partnership building. Facilitating communication
between city and other networks of stakeholders.

Displaying range anxiety and limited awareness
of technological capabilities of electric vehicles.

B 4.3 Lessons
Electric mobility policy in Berlin and London is still in its infancy and the overview above only
covers a few years of experience in establishing several pilot programmes. But this experience
already provides some preliminary perspectives and has highlighted some related challenges.
There are two major differences in Berlin’s and London’s approaches to electric mobility. They
relate to the integration of electric mobility with renewable energy and the extent to which
electric mobility is part of overall urban mobility services.
Renewable energy integration is a central component of Berlin’s electric mobility strategy,
which also positions the entire policy programme closer to an industrial development strategy.
This strategy aims to establish Berlin as a centre for the development and production of smart
grid components, renewable energy systems, vehicle-to-grid technology and mobility services.
Such a strategy does not exist in London and the integration of renewable energy with electric
mobility is a much lower priority: “There was a policy aspiration from the beginning to link
renewable energy over time to electric vehicle use. In the short term it’s not been possible but it’s
sort of a medium to longer term aspiration.” Richard McGreevy, Transport Policy & Projects Manager, Greater London Authority
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Commentators also identify a lack of strategic leadership. London needs to ensure that it has
a long-term strategy in place that guarantees that its electric mobility infrastructure meets the
requirements of its users and remains at the forefront of technological innovation.
Berlin has also focussed more on promoting systemic change of urban transport rather than
providing subsidies to individual car owners. Through a comprehensive and integrated approach
to electric mobility, local partnerships have implemented a mobility card that is transferable
between public transport, car sharing and cycle hire. This approach is also acknowledged in
London but implementation is lagging behind: “The Oyster Card, Barclay’s Bikes and the
Source Network have been extremely successful – the next step is to integrate these schemes.
Particularly if you are looking at more of a multi-modal strategy, you need to start thinking about
transitioning people across different forms of mobility.” Mark Bonnor-Moris, Head of Electromobility, Siemens UK In
the short term, London will therefore have to focus more on private rather than public charging
to facilitate consumer acceptance of privately owned electric vehicles.61 London’s narrower and
more pragmatic approach to electric mobility also allowed the city to advance more rapidly with
the roll-out of charging infrastructure and electric vehicles.
Regardless of these differences, there are a number of consistent messages that have emerged
from implementing both the electric mobility programmes in Berlin and the electric vehicle
policy in London.
B4.3.1 Leadership
National level policy frameworks are essential.

Germany’s federal policy programmes have been the backbone of Berlin’s integrated renewable
energy and electric mobility agenda, and national level competitive bidding processes have
helped foster local partnerships. “Without these programmes, I suppose nothing would have
happened and if the German Energy Transformation is no longer supported by the German
Federal Government then the electric car sharing topic is dead.” Anke Borcherding, Senior Project Manager, E-mobility
Projects, Deutsche Bahn Fuhrpark
In the UK, the national government has been instrumental in providing
financial support for London’s electric vehicle strategy and for individual electric vehicle users.
Policy targets send important signals but need to be realistic.

The broader agenda setting by governments at federal and city levels is important,
including communicating clear targets such as the 1 million electric vehicles by 2020 for
Germany. However, these targets have also been questioned as overly ambitious and any
underperformance will be seen as potential failure. One interviewee emphasised that “we started
too early saying that our goal is to have 100,000 electric cars in Berlin by 2020.” In London, the
target of 100,000 electric vehicles ‘as soon as possible’ is more flexible but is now also regarded
as too ambitious.
Electric mobility first mover benefits outweigh disadvantages.

While it can be a challenge, the potential reputational benefits of being a first-mover on electric
mobility cannot be underestimated. “Of course there are costs as a first mover because you invest
in a business model or technology that is in pilot development and there are a limited number of
potential customers.” Steffen Sauerbrei, Head of Strategic Planning, Mu by Peugeot But potential reputational benefits are
clearly acknowledged: “This programme gives Deutsche Bahn a big chance to reposition itself as
a green mobility provider.” Anke Borcherding, Senior Project Manager, E-mobility Projects, Deutsche Bahn Fuhrpark There is also a
significant trust in large cities as lead markets: “Everything that happens in Berlin will eventually
happen somewhere else” Mauricio Sabater, Project Manager, Citroën Multicity And direct benefits related to increasing
local investment in the long run are also recognised: “One of the main advantages of being a first
mover is that you gain the attention of industry and manufactures that may target trials and R&D
in your city and you may also feature in some of their longer term investment plans.” Richard McGreevy,
Transport Policy & Projects Manager, Greater London Authority

Broader implications of electric mobility need to be better understood while acknowledging
technological constraints.

In terms of building green economies in cities, one important criticism of electric mobility
initiatives is that the electrification of cars is a distraction from the more pressing need to move
away from car use in cities altogether. In addition, there are concerns that electric car-sharing
schemes would tend to attract public-transport users more than current private car owners,
thereby increasing rather than decreasing overall car use. Significant technical barriers, above all
battery technology and charging, will also need to be addressed before the full scaling of electric
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mobility becomes possible and it can make a significant contribution to a more sustainable urban
transport system.
B4.3.2 Finance
Major public investments need to be combined with public private partnerships to facilitate
the roll-out of electric mobility in cities.

The national governments in Germany and the UK are spending €680m (US$880) and
£300m (US$485m) respectively on electric mobility strategies. At the city level, funding has
been matched with significant contributions by the private sector. In Berlin, businesses have
invested €75m (US$96m) in new infrastructure and technology, including charging points and
other auxiliary infrastructure. Partnerships in London with companies such as Siemens and
Chargemaster are reducing the financial burden for the city and accelerating the development
of the charging network while creating local jobs. “Their investment is critical; we know that as
a city we cannot provide all the funding that is needed.” Richard McGreevy, Transport Policy & Projects Manager, Greater

London Authority

B4.3.3 Partnership building
Competitive bidding at national level is important for fostering local partnerships.

In Germany, the national bidding process for establishing Electric Mobility Showcases in cities
and regions has established effective collaboration between public, private and third party
stakeholders even at the bidding stage. Similarly, the UK’s national government programmes,
such as the Plugged-In Places initiative, have brought together city-level actors to respond to
competitive bidding. This was regarded as an important first step in fostering more permanent
project partnerships.
City governments play a central role in establishing and supporting electric mobility
partnerships.

Having brought together key partners for the competitive bidding process for nationally
supported electric mobility strategies, local government in both Berlin and London play an
important role in facilitating partnerships. This role does not depend on significant funding,
instead working closely with the private sector to drive innovation forward. Creating a space
where stakeholders can exchange experiences and learn from each other can be very helpful, as
the case of the Mayor’s Electric 20 demonstrates. “Once you overcome the initial issue that they
were competitors, the fleet managers opened up and it became a useful information exchange
for them … our own fleet managers find it useful because it gives them confidence that we are
not investing in a technology which is going to become a white elephant.” Richard McGreevy, Transport Policy &
Projects Manager, Greater London Authority

Consumer acceptance of electric mobility is essential.

While companies are fairly confident that the policy environment will continue to support
electric mobility, “the higher business risk is to find enough customers to use the service since
it is something that hasn’t been offered before.” Steffen Sauerbrei, Head of Strategic Planning, Mu by Peugeot “If our
customers do not rent electric cars, everything comes to a stand-still.” Anke Borcherding, Senior Project Manager,
E-mobility Projects, Deutsche Bahn Fuhrpark
In London, commentators emphasised that the approach to charging
infrastructure has been successful: “The whole Source network is a good idea, it’s the most
successful scheme in the UK and probably even in Europe in terms of numbers” Mark Bonnor-Moris,
Head of Electromobility, Siemens UK
But infrastructure alone is not sufficient. There are still many financial
and behavioural barriers that prevent the uptake of electric vehicles by the general public.
Infrastructure development needs to be complemented by a comprehensive communications
effort to increase public awareness and acceptance of electric vehicles.
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Barclay’s Cycle Hire
in London
London is globally
recognised as a leader
in progressive transport
policies, including the
introduction of congestion
charging, the upgrading of
public transport and more
recently the promotion of
cycling and electric vehicles.
Cycling rates in the city have
doubled since 2001, a trend
that has been accelerated
by the introduction of the
Barclay’s Cycle Hire scheme
in 2010. London’s position
as a ‘first mover’ in the
transport sector is helping
to attract businesses trialling
new technologies and
innovations.
Photo credit: Garry Knight
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Conclusions
This global survey and case studies of cities shows that cities are embracing the
transition towards a green economy and are identifying strong links between
economic and environmental goals. Cities report an enthusiasm for the green
agenda, and green aspirations exist in cities across a range of different economic
and geographic contexts. The survey also confirms that environmental problems
represent some of the most important challenges facing city governments today.
For cities across income groups, transport and associated problems – including
air pollution and urban sprawl – emerge as major challenges.
In tackling environmental problems, city-level governments are seeing
opportunities for cross-cutting policy programmes to deliver green solutions with
economic benefits. The green growth case studies illustrate a range of integrated
policy programmes that achieve green policy goals and economic objectives
simultaneously. From the city survey, most success to date is reported in the
waste and water sectors, with progress in tackling air pollution, reducing energy
use and greening the building sectors more challenging. The case study cities,
however, show that progress in reducing energy use and carbon emissions and
promoting green buildings is possible –with successes in Stockholm, Copenhagen
and Portland illustrating the potential for progress.
Cities are making a particular difference through their role as ‘place-makers’ in
developing a green economy. The strong role that city-level governments play
in spatial planning and developing infrastructure creates important potential
for achieving green objectives. The city survey reports that development
planning policy tools are among the most widely used by city governments. The
experiences of Hong Kong and Copenhagen in integrating urban development
with public transport infrastructure, and of Stockholm and Portland in
developing dense, mixed use eco-districts illustrates the economic advantages of
accessible urban form that accompanies the benefits of reduced transport energy
use and carbon emissions.
Across all sectors, it is cities in high-income countries that most often report
success – with many cities in low-income countries reporting both a wider range
of existing environmental problems and more challenges in implementing green
policy. While success to date has been more common in high-income contexts,
the biggest gains are potentially to be had in rapidly urbanising middle/lowincome countries. Responding to common challenges such as severe storms and
flooding, water shortages, sewage treatment and lack of infrastructure in these
contexts will bring both environmental benefits and important economic and
social gains.
The sectors where cities identify the most potential for economic co-benefits
include the transport, energy and building sectors, where energy cost savings are
often most obvious. In middle/low-income cities, however, health and social cobenefits from improved provision of drinking water, sanitation and solid waste
services will also be important.
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While city authorities are confident that green policies can lead to economic
gains, economic impact assessments of these policies are rare. This presents
a major gap. City governments could strengthen their case for more effective
and efficient green economic policies by building a rigorous evidence base
for the economic impacts delivered. In some cases, however, green policy
programmes are dealing with new technologies and un-tested innovations that
make forecasting economic impacts difficult. Despite these unknowns, cities
are generally positive about funding cutting-edge projects, indicating that
many are willing to be first-movers and accept some degree of risk in fostering
green innovation. Cities’ pioneering approach to new technologies is evident in
London and Berlin’s adoption of electric-mobility, and Stockholm and Portland’s
development of innovative eco-districts. In all these cases, cities report
significant first-mover advantages such as the establishment of exportable green
expertise and inward investment for innovation.
The survey results show that city-level governments generally dominate policy
development within the land-use, transport and waste sectors. On the other
hand national level government plays a central role in the energy sector. Across
all sectors collaboration between different layers of government will accelerate
the green transition. The case study cities show how strong national-level
frameworks are essential – for instance with Copenhagen’s approach to landuse planning, and Berlin’s promotion of electric-mobility. In some cases, such
as Durban’s waste-to-energy scheme, international collaboration has driven the
deployment of new green technologies. While collaboration is important, it is not
always easy - and lack of support from national governments is one of the most
often cited barriers to cities’ achieving green objectives.
Collaboration needs not only to happen between governments, but also
between citizens and governments and between the public and private sectors.
Cities report that the most common trigger for going green is public pressure,
and in many cases citizen action is driving the green transition. At the same
time governments require citizen buy-in for adopting new green technologies
and innovations. The case studies also illustrate the potential of partnerships
between public and the private sector, with collaboration on research and
financing helping to accelerate the uptake of electric mobility, and strong publicprivate partnerships central to integrated urban development.
The green transition holds significant promise, and city governments will play
a leading role. Cities will need to foster partnerships and exploit connections
between tiers of government, between the public and private sector and between
citizens and governments to build the next economy.
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Participating Cities
The following cities have responded and
are included in the samples of the main
survey or sectoral surveys (Section A).
Aberdeen, United Kingdom
Ahmedabad, India
Ajax, Canada
Amsterdam, Netherlands
Auckland, New Zealand
Austin, USA
Baguio, Philippines
Balikpapan, Indonesia
Barcelona (diputacio), Spain
Barrington, USA
Batangas, Philippines
Belo Horizonte, Brazil
Berkeley, USA
Berlin, Germany
Birmingham, United Kingdom
Bogor, Indonesia
Bogota, Colombia
Bologna, Italy
Boston, USA
Bremen, Germany
Brussels, Belgium
Buenos Aires, Argentina
Cali, Colombia
Cape Town, South Africa
Cleveland, USA
Copenhagen, Denmark
Curitiba, Brazil
Dallas, USA
Dezhou, China
Dublin, Ireland
Durban, South Africa
Edinburgh, United Kingdom
Edmonton, Canada
Ekurhuleni, South Africa
El Paso, USA
Guntur, India
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Hamilton CA, Canada
Hamilton, New Zealand
Helsinki, Finland
Hong Kong, Hong Kong SAR, China
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Liverpool, United Kingdom
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Makati, Philippines
Manaus, Brazil
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Mexico City, Mexico
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Montreal, Canada
Muntinlupa, Philippines
Naga, Philippines
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New York, USA
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Oeiras, Portugal
Oslo, Norway
Paris, France
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Plymouth, United Kingdom
Portland, USA
Quezon, Philippines
Rajkot, India
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Rome, Italy
Salt Lake City, USA
San Diego, USA
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San Francisco, USA
Sao Paulo, Brazil
Seattle, USA
Semarang, Indonesia
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Singapore, Singapore
Sorocaba, Brazil
Stockholm, Sweden
Surat, India
Suwon, Republic of Korea
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Tokyo, Japan
Toronto, Canada
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Vancouver, Canada
Washington, USA
Winston-Salem, USA
Zurich, Switzerland
The following cities have been featured in
the study of policy programmes (Section B).
Belo Horizonte, Brazil
Berlin, Germany
Copenhagen, Denmark
Durban, South Africa
Hong Kong, Hong Kong SAR, China
London, United Kingdom
Portland, USA
Stockholm, Sweden
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LSE Cities

ICLEI – Local Governments for Sustainability

LSE Cities is an international centre at the London
School of Economics and Political Science that carries
out research, education and outreach activities in
London and abroad. Its mission is to study how people
and cities interact in a rapidly urbanising world,
focussing on how the design of cities impacts on
society, culture and the environment. Through research,
conferences, teaching and projects, the centre aims to
shape new thinking and practice on how to make cities
fairer and more sustainable for the next generation of
urban dwellers, who will make up some 70 per cent of
the global population by 2050.

ICLEI is the world’s leading association of cities
and local governments dedicated to sustainable
development. ICLEI is a powerful movement of 12
mega-cities, 100 super-cities and urban regions, 450
large cities as well as 450 small and medium-sized
cities and towns in 84 countries. ICLEI promotes local
action for global sustainability and supports cities
to become sustainable, resilient, resource-efficient,
biodiverse, low-carbon; to build a smart infrastructure;
and to develop an inclusive, green urban economy
with the ultimate aim to achieve healthy and happy
communities.

LSE Cities is one of a small number of research centres
that contribute to LSE’s reputation as one of the
foremost social science universities in the world. With
the support of Deutsche Bank’s Alfred Herrhausen
Society, the centre builds on the interdisciplinary
work of the Urban Age Programme, an international
investigation of cities around the world that since
2005 has studied the social and spatial dynamics of
metropolitan areas such as Istanbul, São Paulo, Mumbai,
Johannesburg, New York City and London.

www.iclei.org

www.lsecities.net

Global Green Growth Institute
GGGI was founded as a non-profit organisation under
Korean law in June 2010. It is in a process of converting
to an intergovernmental organisation later in 2012. The
organization is dedicated to helping government and
industry pioneer and diffuse a new model of economic
growth, known as “green growth”, that simultaneously
targets key aspects of economic and environmental
performance. These include poverty reduction, job
creation and social inclusion as well as mitigation and
adaptation to climate change, biodiversity loss and
energy and water security.
www.gggi.org

